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FOREWORD

The Canadian censuses constitute a rich source of information
about the condition of groups and communities of Canadians, extending over
many years. It has proved to be worthwhile in Canada, as in some other
countries, to supplement census statistical reports with analytical mono-
graphs on a number of selected topics. The 1931 Census was the basis of
several valuable monographs but, for various reasons, it was impossible to
follow this precedent with a similar program until 1961. The 1961 Census
monographs received good public reception, and have been cited repeatedly
in numerous documents that deal with policy problems in diverse fields
such as manpower, urbanization, income, the status of women, and marketing.
They were also of vital importance in the evaluation and improvement of the
quality and relevance of Statistics Canada social and economic data. This’
successful experience led to the decision to continue the program of census
analytical studies. The present series of analyses is focused largely on

the results of the 1971 Census.

The purpose of these studies is‘to provide a bread analysis of
social and economic phenomena in Canada. Although the studies concentrate
on the results of the 1971 Census, they are supplemented by data from
several other sources. These reports are written in such a way that their
main conclusions and supporting discussion can be understood by a general
audience of concerned citizens and officials, who often lack the resources
needed to interpret and digest the rows of numbers that appear in census
statisticél bulletins. For these personé, interpretive texts that bring
the dry statistics to life are a vital dimension of the dissemination of
data from a census. Such texts are often the only means that concerned
citizens and officials have to personally perceive benefits from the national
investment in the census. This particular report is one of a series planned
to be published concerning a variety of aspects of Canadian life, including
income, language use, farming, family composition, migration, adjustment of
-immigrants, human fertility, labour force participation, housing, commuting

and population distribution.
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PREFACE

This study constitutes an empirical examination of factors that influence
the distribution of employment income received by individuals and groups of indivi-
uvals in Canada. These factors are analyzed from two perspectives: their effect
on the level of earnings of the various groups, and the influence of these factors

on the variability or degree of inequality of earnings within these groups.

The distribution of economic welfare arouses a great deal of interest.
In this context, the distribution of family incomes from all sources is probably a
more relevant concept than the distribution of individual earned incomes. However,

employment earnings form the major source of income of Canadians.

This study began as an attempt to explain the distribution of total in-
comes received by individuals and by families in Canada. However, a sequence of
events, including the timing of data availability and changes of employment for
both authors, resulted in the scope of the study being reduced te an investigation
of factors that affect the level of and the degree of inequality of employment in-

come received by individuals.

There are a number of individuals and organizations whose help and
encouragement we must acknowledge. Statisticé Canada and the Social Science Re-
" search Council of Canada provided financial support for research expenses and to
free us from our teaching responsibilities at the University of Western Ontario.
During the later stages of the study, administrators at The Pennsylvania State
University were extremely tolerant as Haessel took time from his Departmental re-

sponsibilities and devoted his energies to completing an overdue manuscript.

A number of our former colleagues at the University of Western Ontario
contributed to the success of this study in a variety of ways. Special mention '
must be made of the contributions of the following: R.A.L. Carter,. who provided
much valuable council on econometric problems; Lars Osberg, whose objections to
the conventional human capital model lead to a reformulation of our models; and
Shmuel Sharir, who read a preliminary version of the manuscript and made many use-
ful suggestions for improving the exposition and sharpening the analysis. Four

anonymous referees also provided some extremely valuable, and in some cases,



incisive comments which lead to a complete rewriting of the manuscript.

O0f ‘the many research assistants who worked on this study, Richard P.
Beilock of The Pennsylvani& State University must be singled out for his unique
contribution. Chapter 6 is a direct outgrowth of an independent project undertaken
by him, and he co-authored that chapter. Capable research assistance was also pro-
vided by Heather Cohen, Alvaro Herran, Krishna Kadiyala, Linda Newton, and Jack
Selody, of the University of Western Ontario. Rochelle Bush and Carolyn Grove very

capably typed and retyped various parts of the manuscript.

Our greatest debt, however, is to our loving wives, Ann and Pat. During
the period that this study was in progress, they had to endure much loneliness,
divided attention, and occasionally sour dispositions. They bore these tribulations

with understanding and usually with good humour.

Peter Kuch,

Walter Haessel,

Department of Economics,
University of Western Ontario.
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CHAPTER 1

SCOPE OF THE STUDY

This study endeavors to explain observed differences in employment incomes
received by individual Canadians. Employment incomes, or more simply earnings,
congist of wages, salaries, bonuses, tips, and net income from farm and non-farm
self-employment., It constitutes by far the largest component of all income
received, amounting to approximately 877% of total income received by individuals.
Public and private transfers and investment income are the remaining income
sources and these account for approximately B.5%Z and 4.5% of the total, respect-
ively.(l) Thus an explanation of the distribution of employment income takes one

a long way toward understanding the distribution of income from all sources.

The focus of this study is on the identification of factors that lead to
differences in the size distribution of earnings received by various groups of
earnings recipients. The effects of these factors are analyzed from two
perspectives, The first is the effect of the factors on the level of earnings
of the various groups. The second is the influence of these factors on the

variability or degree of inequality of earnings among individuals within groups.

The study employs data from individual responses to 1971 Canadian Census
long-form questionnaires. To a large extent it builds upon and extends Podoluk's
(1968) study which employed similar data from the 1961 Census of Canada to
describe selected features of the Canadian income distribution. The method of
analysis used by Podoluk for the most part consisted of comparing the arithmetic
mean incomes received by subgroups of the population categorized by sex, age,
education, occupation, region and family status. While our study is more narrowly
focused on the earnings of individuals, the method of analysis makes it possible
to investigate more deeply the relationships between a variety of characteristics

of individuals and the distribution of earnings among those individuals.

Many of the factors investigated in this study were considered by Podoluk.
However, one important set of explanatory variables omitted by Podoluk, but which

is included in this study, relates to ethnicity and immigration. Porter (1965)

See footnote(s) on page 18.
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points to the importance of these variables as determinants of income in his

(2)

discussion of their relationship to social class. We are able to quantify many
of the labor market and education phenomena he describes as being associated with
ethnicity and recent immigration in terms of their effects on earnings. Some of
these phenomena can be categorized as being the result of voluntary differences
in behaviour among populétion groups whereas others may be the result of
discrimination directed against certain groups.

~

The method of analysis used in this study is to estimate earnings functions
for both males and females using multiple regression analysis, This allows the
influence on earnings of many explanatory variables to be considered simultaneously.
The theoretical basis of the earnings functions is the human capital model which
implies that the level of earnings of an individual depends on the amount that the
individual has invested in acquiring skills of value in the labor market. Thus,
variables describing years and type of schooling and potential work experience
are included to serve zs proxies for accumulated skills and knowledge. Other
variables are included which describe personal attributes (such as ethnic
group, marital status, and period of immigration) which can be broadly defined as
relating to labor-supply characteristics. Together with the human capital
variables (representing accumulated skills and knowledge) they constitute what
might be called supply-~side variables., They are intended to capture those
characteristics of the worker that affect his or her earnings. In addition, a set
of variables representing real and potential differences in labor-demand conditions
referred to as "market effects" variables is incorporated into the earnings
functions. This set includes such things as occupation, industry and geographic
location. The purpose of these variables is to capture those characteristics of
the work situation which produce differences in the compensation paid to workers
with a given set of characteristics. These estimated earnings functions are used
to analyze the effects of these variables on the distribution of earnings.(B)

A summary of the study's major analytical findings is presented in
Chapter 2. This discussion initially focuses on some of the major factors
affecting the level of male and female earnings separately. This is followed by

a comparison of the levels of male and female earnings.

See footnote(s) on page 18,
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Chapter 3 presents the conceptual framework for the analysis and develops
the earnings functions in a heuristic fashion. A more detailed deviation and a
technical discussion of the estimation procedures are presented in separate ap-

pendices.

The data utilized in this study are discussed in Chapter 4. This inecludes
a discussion of why the variables were selected and how they were constructed. A

glossary of variable names is presented in an appendix.

The estimated male earnings equations are discussed and analyzed in-
Chapter 5. Groups of variables are discussed in terms of their contribution to
the level of earnings and to the degree of inequality observed in earnings. A
detailed discussion of the coefficient estimates is presented in an appendix.

The estimated female earnings equations are interpreted in Chapter 6. The causes

of intra- and inter-ethnic variations in earnings are discussed.

Chapter 7 explores the effects of sex and marital sfatus on the
distribution of earnings. Particular attention is devoted to the extent te which
male-female earnings differentials are the result of sex discrimination in
compensation and employment. Finally, Chapter 8 considers the distribution of
actual labor supplied (in terms of weeks and hours worked) and briefly discusses
the non-participants in the labor force who were omitted from the earnings

analysis.



(1)

(2)

(3)
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FOOTNOTES

The exact allocation of the aggfegaté iﬁcqme received by‘indiﬁiduals
in the year that ended May 31, 1961 was 87.2%7 from employment, 8.1%
from transfers and 4.7% from Investment (Dominion Bureau of Statisties,

Cat. No, 98-525, Bul. SX-11, Table 2). For the year ending December 31,

" 1970 the corresponding allocation was 86.4% from employment, 8.9% from

transfers and 4.7% from investment (Rashid, 1976, Table 1).

The systematic earnings differences between English and French Canadians
has been the subject of a growing body of research. See, for example,

Raynauld, Marion, and Beland (1964) and Boulet and Raynauld.

A study published recently by Statistics Canada (Cat. No. 13-537) used
a similar method to study total family income as a.function of the age
and education of the family head, community size, regional location,
proportion of income earners in the family, etc. The objectives of

that study, however, were limited to quantifying the ﬁfoportion of the

" variance of family incomes that was explained by a variety of socio-

demographic characteristics and ranking these characteristics accordingly.



CHAPTER 2

FACTORS AFFECTING THE SIZE DISTRIBUTION OF EARNINGS

2.1. The Size Distribution of Income and Earnings

There is great variability in the incomes received by Canadians. This
becomes apparent from examining the 1970 distribution of income recipients across
income size categories as shown in Table 2.1, Approximately 587 of income reci-
plents received less than the mean total income of $5,033 in tﬁat year, Yet almost
47 received three or more times as much as the mean income, and 0.9% received five

or more times as much as the mean income.

In 1970, employment income accounted for 86.47 of the income Canadians .
received from all sources. Employment income .consists of wages, salaries; bonuses,
tips, and net income from farm and non-farm self-employment. Investment income
accounted for only 4.77 of total income. The remaining 8.97 of total income
consisted of public and private transfer payments, a large proportioh of which, by
design, are distributed in a manner inversely related to the level of employment
income. This study is concerned with explaining the distribution of_employment

incomes rather than total incomes. (1)

The frequency distribution of all employment income recipients byéarnings—
size categories (Table 2.2) exhibits much the same shape as the frequency distri-
bution of total income size categories even though this distribution is based on
slightly over two million fewer persons. The mean employment income for earnings
recipients, which was approximately $5,314, is somewhat higher than the mean
of income from all sources. The greatest differerces between the two frequency
distributions occur in the categories below $4,000. This is attributable to the
concentration of govermment transfer payment and retirement pension recipients with

no employment income in the bottom range of income size categories in Table 2.1.

Major differences exist between the earnings of males and females. This
is apparent from the separate frequency distributions of male and female employment

income in Table 2.2. There were 457 fewer female than male recipients of employment

See footnote(s) on page 33.
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(1)

TABLE 2.1. The Distribution of Individuals 15 Years and Over by 1970 Total

Income Size Categories

Number of Per cent Cumulative

Total income size group recipients of total per cent
Under $1,000 (including loss) - 1,874,490 16.2 16.2
§ 1,000 - § 1,999 1,859,450  16.1 32.3
$ 2,000 - $ 3,999 ' : 2,111,965 18.2 50.5
$ 4,000 - $ 5,999 1,863,530  16.1 66.6
$ 6,000 - $ 7,999 _ 1,569,065 13.6 80.2
$ 8,000 - $ 9,999 1,006,995 8.7 88.9
$10,000 - $14,999 - 895,005 7.7 96.6
$15,000 - $24,999 286,715 2.5 99.1
25,000 and over. : | 105,620 - 0.9 100
TOTAL | 11,572,790  100.0 -

-- not applicable.

{1) This covers all individuals who were 15 and over on June 1, 1971 who reported

receiving income in .1970.

Source: 1971 Census of Canada, unpublished data.



TABLE 2.2.

Distribution of Individuals

(1)

S5ize Categories

15 Years and Over by Sex and 1970 Employment Income

Number and per cent of recipients

Employment income Per cent Per cent Per cent
size group Both sexes of total Male of males Female of females

Under $1,000 1,463,415 15.5 642,155 10.6 821,260 24.7

$ 1,000 - $ 1,999 949,735 10.1 452,115 7.4 497,620 15.0

$ 2,000 - $ 3,999 1,734,625 18.4 843,205 13.9 891,420 26.8

$ 4,000 - $ 5,999 1,737,420 18.5 1,062,455 17.4 674,965 20.3

$ 6,000 - § 7,999 1,511,775 16.1 1,224,030 20.1 287,745 8.7

$ 8,000 - $ 9,999 914,500 9.7 822,695 13.5 91,805 2.8

$10,000 -~ 514,999 778,385 8.3 727,065 11.9 51,320 1.5

$15,000 - $24,999 238,670 2.5 229,165 .8 9,505 0.3

$25,000 and over 83,290 0.9 80,710 1.3 2,580 0.0
TOTAL 9,411,805 6,083,595 3,328,210 |

(1) This covers all individuals 15 and over on June 1, 1971 who

in 1970.

Source: 1971 Census of Canada, unpublished data.

reported receiving employment income
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income, 3,328,210 females compared to 6,083,595 males. The mean femaie employment
income (approximately $3,162) was only 487 of the mean male.employment income
(approximately $6,574). The median earnings for females was approximately $2,775,
which was an even smaller fraction (46%) of the male median of approximately $6,068,
Over 50% of male employment income recipients earned at least $6,000 in 1970

compared to only 137 of female recipients.

The remainder of this chapter contains a discussion of the effects of
certain factors on the level of earnings of individual males and females as well
as a comparison of the earnings levels of males and to females. This discussion is
based on the empirical findings of the study which are reported in greater detail

in Chapters 3 through 8.

2.2, The Influence of Schooling on Earnings Levels

The influence of the amount of schooling on the level of earnings has been
the subject of extensive investigation (this work has been summarized by Rosen,
1977). 1t has been well established that higher levels of schooling are associated

with higher levels of earnings.

The age-earnings data for males with alternative levels of schooling
summarized in Chart 2.1 are consistent with this interpretation. The geometric
mean earnings of males with higher levels of education rise more steeply with age
than do the earnings of individuals with less schooling. Earnings for all
schooling levels peak between ages 35 and 50 and thereafter tend to fall with

increasing age.

The female age-earnings data by schooling level summarized in Chart 2.1
also indicate that the higher levels of schooling are associated with highef
earnings levels. The age-earnings profiles of females by education level differ
qualitatively from those of the males in the sense that they do not exhibit the
smooth curvature and mid-working-life peaks present for the males. For female with
13 or less years of schooling, earnings rise sharply with increasing age up to age
25 or 30 and show little change thereafter. For women with university education,
earnings rise rapidly up to age 30, remain fairly constant between ages 30 and 50,

and then accelerate again and peak at age 60. The age-earnings profiles of males



Chart — 2.1
Geometric Mean Earnings of Population by Sex, Age Group and
Years of Education for Canada, 1970
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and females also differ quantitatively in the sense that the earnings peaks of the
male profiles tend to be substantially higher than those of the female profiles.

In fact, the peak earnings of males with 0-8 years of schooling is higher than the
peak earnings of females in all education categories except those with over 16 years
of schooling, and the peak earnings of male high school graduates (12-13 years
schooling) are higher than those of females with over 16 years of education -~

(presumably university graduates).

The qualitative and quantitative differences between the male and female
profiles result in part from two phenomena. First, many women, particularly
married women, tend to drop out of the labor force, either permanently or temporari-
ly, for family reasons. Thus, they tend to acquire less labor force experience
than do males of comparable age. Second, even 1f the women do not withdraw
. completely from the labor force, the mothers of younger children, particularly
preschool children, often only work part time. The age-earnings profiles plotted

in Chart 2.1 do not take these differences into account. (2)

A second aspect of the relationship between schooling and earnings is the
value of additional schooling, the so-called rate-of-return to schooling. In this
study the rate-of-return to schooling is defined as the percentage increase in
earnings that will result from one additional year of schooling, certain other
factors held constant. Many higher paying jobs in the economy are not open to
individuals with low levels of education. Hence, one of the ways that higher
education levels result inr higher earnings is by opening the doors to these higher
paying jobs. Thus, one of the important aspects of the rate-of-return to schooling
is whether this rate-of-return is computed while the occupation and industry of
employment are held constant, or whether the rate—of-return includes the .increased

earnings associated with the "employment shift."

The rates-of-return to schooling are computed for males and females in
Chapter 5 and 6. These calculations indicate that each additional year of schooling .
will increase earnings by 6.3% per year for males and 6.4% per year for females, -
when the return to schooling includes the employment shift associated with higher
education. If the occupation and industry of employment are held constant, the

computed rates-of-returnare 5.0 and 3.5% for males and females respectively. Thus

See footnote(s) on page 33.
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it appears that the employment shift aspect of education is more important for
females than for males and if this is included in the rate-of-return to schooling
the male and female rates-of-return are approximately equal. Within job categories,
however, additional years of schooling result in smaller earnings increases for

females than for males.,

2.3, The Effect of Ethnic Group on Earnings Levels

Age—earnings profiles for nine male ethnic groups are plotted in Chart
2.2, For the nine groups delineated, two differ substantially from the rest.
Beyond age 30, the Jewish group has considerably higher earnings levels than any
of .the other groups. At the other end of the spectrum, the Native Indian group
tends to have much lower earnings levels than do the other groups. The high
earnings levels of the Jews can be attributed in part to the fact that this group
has by far the highest level of schooling of any group (see Chapter 5). This group
also has the largest proportion of labor force participants that worked full years
(in excess of 48 weeks) in 1970 (see Chapter 8). The Native Indians, on the other
hand, had by far the lowest level of schooling and alsc had the smallest proportion
of full-year workers in 1970 of any of the groups delineated. Thus, motivatiocnal
factors as reflected in years of school attendance and weeks worked(3) appear to be
important in explaining the deviations of the age-earnings profiles of these two

gfoups from the other groups.

The analysis for males in Chapter 5 indicates that inter-group differences
in the rates-of-return to schooling are far more important in determining inter-
group earnings differentials than are inter-group levels of schooling. The simple
correlation between geometric mean earnings and average schooling levels across
these nine groups is .59, and the simple correlation between earﬁings and rates-
of-return to schooling including the employment shift is .74. These two effects
tend to reinforce each other since those groups with high rates-of-return to
schooling also tend to have high levels of schooling. The simple correlation
between level of schooling and rates-of~return to schooling is .87 if the rates-
of-return to schooling do not include the employment shift component, and .83 if

the shift component is included.

See footnote(s) on page 33.



Chart 2.2
Geometric Mean Earnings of Males by Ethnic and Age Groups, in Canada, 1970
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Age-earnings profiles for five female ethnic groupings are plotted in Chart
2,3. These plots suggest that there is not very much inter-group variation in the
earnings profiles. Certainly there is less variation across these groups than
there was for the maleé} However, this is due at least in part to the fact that
the smaller ethnic groupings were aggregated to produce sample sizes large enough
to support the number variables being analyzed. The analysis in Chapter 6 indicates
that there is also much less inter-group variation in levels of and rates-of~-return
to schooling for females than for males. This may alsc be a result of the higher

level of aggregation for females.

2.4. The Effects of Sex and Marital Status on Earnings Levels

Recently there has been a good deal of interest in the level of earnings
of females relative to males. The data presented in Table 2.2 indicate that
females tend to have lower average earnings than males, and the data summarized in
Chart 2.1 indicate this is true for all levels of education and at all age levels.
This difference can at least partly be explained by the fact that many women,
particularly married working women, work less than full time and this factor is not

taken into account in the above distributions and figures.

A partial control for the influence of marriage on the labor-force behavior
and experience of females can be obtained by separating never-married and ever-
married females. Age-earnings profiles of ever-married and never-married males and
females for five ethnic groups are plotted in Chart 2.4. These figures indicate
that for all five groups, ever-married males have substantially higher earnings
levels at every age than do all the other groups. The age-earnings profiles of
never-married males and females tend to be very similar for all ethnic groups,
whereas the ever-married females tend to have the lowest earnings levels. One
characteristic of the age-earnings profiles of ever-married women that is common
to all five ethnic groups is that earnings remain virtually constant after the
women reach 25 years of age, and this characteristic distinguishes the ever-married

female profiles from the rest.

Marriage has an important bearing on the number of weeks worked, vears of
schooling,'and full-time versus part-time employment for both males and females.

With respect to these characteristics, never-married women compare very favorably
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Chart — 2.3

Geometric Mean Earnings of Females by Ethnic and Age Groups
in Canada, 1970
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Chart — 2.4

Geometric Mean Earnings of Canadians by Ethnic Group, Age Group,
Marital Status, and Sex, 1970
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with both never-married and ever-married men. Thus, an interesting question is the
extent to which the earning differential between never-married females on one hand,
- and never-married or ever-married males on the other results from sex discrimination

in the labor market.(a)

The results of calculations discussed in Chapter 7 indicate that the
differences in wages and salaries between never-married and ever-married females
over 30 years of age are largely the result of differences in the levels of
attributes such as weeks of work, levels of schooling, geographic location, etc.,
and very little is the result of differences in rates-of-return to these attributes.
In other words, there is no difference in the pay structure between never-married
and ever-married females and the higher earnings levels of the former result from
greater work effort, schooling, etc. For males, on the other hand, the situation
is completely reversed. The higher earnings of ever-married males is primarily
the result of differences in pay structure between the two groups with ever-married
males receiving higher rewards than never-married males for given levels of work
effort, schooling levels, etc. It is not clear whether this reward differential is
a reflection of motivational differences between the two groups which have not been
adequately controlled for, or is the result of some sort of discrimination in the

labor market. The former seems to be a more plausible explanation.

In making male-female comparisons, never-married males and females have
approximately equal levels of wages and salaries. This is true even though the
never—-married females have relatively more attractive attribute levels than do
never-married males which tends to give the never-married females an earnings
advantage relative to never-married males. This attribute level advantage, however,
is approkximately offset by the higher rates-of-return (more attractive reward or

pay structures) received by the never-married males.

Comparing never-married females with ever-married males, the males have
a large advantage in gross levels of wages and salaries. The two groups have
roughly equal attribute levels and neither group gains any substantial pay
advantage from this source. However, the ever-married males have much higher rates-
of-return to their attributes than do the never-married females, and these higher

rates—of-return account for the large earnings differential hetween these two groups.

See footnote(s) on page 33.
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This large rate-of-réturn differential between males and females has often
been attributed by other researchers to sex discrimination (see Chapter 7). However,
if the rate-of-return differential between males and females is labeled as sex
discrimination, the rate-of-return differentials between ever-married and never—
married males should also be labeled as discrimination. However we feel the latter
is probably a reflection of motivational differences between the two groups which
have not been adequately controlled for in the analysis. Thus, we hesitate to argue
that motivational differences between ever-married males and never-married females
are unimportant, and that the wage and salary differences between males and females
which are the consequences of rate~of-return differentials should be labeled as sex
discrimination in pay. Labeling these rate-of-return differentials as sex dis-
crimination would only be appropriate if the rate-of-return differentials arose
solely from the employers' behavior, and such supply-related phenomena which have

been omitted are unimportant.

Other researchers have argued that the principal reason for the pay of
females being lower than that of .males is that feﬁales are systematically excluded
from higher paying jobs within broad occupational and industrial categories (Daxaca,
1973, p. 708). In this study we have found no evidence of this effect operating in

the labor market.

2.5. Sources of Earnings Inequality

The degree of inequality in the size distribution of earnings is an aspect
of earnings distribution that has received considerable attention in the literature
(see, for example, Atkinmson, 1970). The measurement of the degree of inequality in
the size distribution of earnings is somewhat arbitrary, and inequality measures
are meaningful only as relative measures in comparing the degree of inequality among

distributions.

The measure of earnings inequality used in this study is the standard devia-
tion of the logarithm of earnings.(5) The size distribution of annual earnings of

females is more unequal than that of males based on this criterion.

Sources of earnings inequality for males and females are discussed in

Chapters 5 and 6. For females, it appears that the distribution of weeks of work

See footnote(s) on page 33.
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is the most important source of intra-ethnic earnings inequality of all the factors
considered. This is followed in order of decreasing importance by the distribution
of years of estimated labor force experience, part-time work, and years of schooling.
Surprisingly, region of employment was not an important determinant of female
earnings inequality. This suggests that after all other factors are taken into
account, region of employment per se contributes very little to the inequality of

female earnings.

The investigation of socurces of earnings inequality among males did not
consider individual factors separately, but rater considered the following three
groups of factors: personal attribute and market effects (e.g., ethnicity, marital
status, region and occupation of employment, etc.), human capital effects (years of
schooling, years of labor force experience, apprenticeship training, etc.), and
labor-supply effects (weeks of work). The analysis shows that variations in the
level of and rate-of-return to personal attribute and market effects variables are
by far the largest sources of earnings inequality for males. Variations in the
levels of and rates-of-return to human capital are the second most important sources
of earnings inequality, and variations in weeks of work are least important. As an
indication of the relative importance of the weeks-of-work effect, only 197 of the
variation in annual earnings is attributed directly to variations in weeks of work
among individuals, whereas 627 is attributed to variations in the weekly wage rate
among individuals. The remaining 197 is attributabie to the fact that those
individuals with higher weekly wage rates also tend to work more weeks. In other
words, there is a positive correlation between the weeks-of-work effect and the

weekly wage-rate effect.

The weekly wage-rate effect is a combination of the human capital effects
and personal attribute and market effects. The weeks-of-work effects are uncorre-
lated with the human capital effects and the positive correlation between the weeks-—
of-work effects and weekly wage-rate effects are entirely due to a positive corre-

lation between weeks-of-work effects and personal attribute and market effects,
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FOOTINOTES

(1) From the standpoint of economic welfare, the major concern is with the

(2)

(3)

(4)

(5)

distribution of per capital family incomes rather than individual incomes.
Irvine (1978) has recently examined the distribution of lifetime incomes in
Canada and found that lifetime incomes are more equally distributed than are
current incomes or earnings. Irvine, however, devoted little attention to

the determination of current income.

To a large extent, the analysis in Chapters 3 through 7 is designed to

analyze these and other factors simultanecusly.

This argument assumes that the large proportion of Native Indians working
less than 48 weeks is at least partly due to voluntary labor supply behavior
and not entirely demand induced unemployment.

4
Sex discrimination in pay has received a considerable amount of attention in

the literature., This is reviewed in Chapter 7.

For a discussion of the merits of this measure relative to other, see Chapter

3.






CHAPTER 3

THE CONCEPTUAL FRAMEWORK

3.1. The Characterization of the Earnings Distribution

The primary purpose of this study is to investigate the factors that lead
to differences in the size distribution of earnings of various groups of
individuals. 1In order to do this it is necessary to develop some technique for
describing or characterizing entire earnings distributions such as those for
males and females in Table 2.2. One way of doing this, and the procedure used
in this study, is to fit some pafticular mathematical form to the observed
frequency distributions, and then to relate the parameters of the fitted curves

to a set of explanatory or casual factors.

The first step in such a procedure is to choose a mathematical form to
describe the earnings distributions. Aitchison and Brown (1969, p. 108) suggest
that the choice of the functional form for describing income distributions may

be governed by any one or more of the following four criteria:

(a) the extent to which the form of the function is consistent with the
underlying theory of earnings or income generation;

{b) the ease with which the function can be handled in analysis;

{c) the economic significance that can be attached to the estimated
parameters of the distribution; and

(d) the degree to which the fitted function approximates the data.

The mathematical form chosen for this study is the density function for
the lognormal probability distribution, which can simply be defined as the
density function of a random variable whose logarithm obeys the normal law
of probability.(l)

the first three of the above four criteria. It follows logically from the

The lognormal distribution used in this study satisfies

underlying human capital theory of determination of individuals earnings and
this theory is the basis of the earnings functions discussed in the following

sections. The lognormal distributions can be entirely summarized by the mean

See footnote(s) on page 47.
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and variance (or standard deviation) of the logarithm of the individuals'
earnings. This makes the function easy to manipulate in analysis, and these
parameters have straightforward economic interpretations. The mean of the
logarithms is simply the logarithm of the geometric Te?n earnings and also

2

corresponds to the logarithm of the median earnings. Unlike the normal
distribution which is symmetric, the lognormal distribution is positively skewed
(i.e., it has an elongated tail to the right). As a consequence of this,

the arithmetic mean earnings will be larger than the median earmings which

in turn will be larger than the mode {i.e., the "peak” of the distribution)}.

In fact, the geometric mean or median earnings level is the only pure measure

(3)

of central tendency of level of earnings in the lognormal distribution.

In an income or earnings distribution context, the variance of the
logarithms is of particular interest as a summary measure of the degree of
earnings inequality. For example, suppose it is desired to rank a series of
earnings distribution according to the degree of inequality. This can be done
using any one of a number of measures of inequality, one of which is the
variance of the logarithms. The larger the variance of the logarithm of
earnings, the more unequal the distribution of earnings. Complete equality of
earnings (i.e., everyone having the same earnings) is indicated by a zero

(4)

variance. These distributions can also be ranked using one of several other
criteria. Unfortunately, the rankings by the different criteria may not all
be the same. Atkinson (1970) has shown that as long as the Lorenz curves of
the earnings distributions do not cross, any measure of inequality which
satisfies some simple and reasonable value judgements regarding the effect of
the distribution of income on social welfare will result in the same rankings
of the distributions. It is not possible for the Lorenz curves of two
lognormal distributions to cross (Aitcheson and Browm, 1969, p. 113). Therefore,
since the variance of the logarithms as a measure of the degree of inequality
satisfies Atkinson's restrictions on a reasonable social welfare measure, it
follows that most of the common inequality measures (including Atkinson's
measure) result in rankings equivalent to those of the variance of the

logarithms if the earnings distributions being ranked are lognormal. Indeed,

See footnote(s) on page 47.




- 37 -

it can be shown that for lognormal distributions, many of the commonly used
summary measures of earnings inequality are either strictly increasing or

(5)

decreasing functions of the logarithm of earnings.

The fourth and final criterion for the selection of a mathematical form is
the degree to which the function approximates the data. In a sense, this is
the most important criterion since the validity of the economic interpretation
of the parameters depends to some extent on how close the data are to being
lognormal. This is, however, also the most difficult criterion to appraise
since it should be reapplied to every different earnings or income distribution
invesfigated. A very extensive series of tests of the hypothesis that earnings
follow a lognormal distribution ha§e been conducted by the Lyall (1968) for a
iarge number of distributions for over 30 countries. His general conclusion
can be summarized as follows: ''The central part of the distribution, from
perhaps the tenth to the eightieth percentile from the top is close to lognormal.
But the tails of the distribution contain an excess of frequencies in comparison
to the lognormal ' (pp. 66-67). We have not conducted any tests to determine
how well our frequency distributions are approximated by a lognormal density
function because of the large number of different distributions involved.
Furthermore, the advantages of using the lognormal on the basis of the first

(6)

three criteria seemed to us to be sufficient to warrant its use.

The next section contains a brief outline of the conventional human
capital model and some extensions as a basis for determining the level of
earnings for individuals. In the remainder of the chapter we discuss some

conceptual problems encountered with using thls approach.

See footnote(s) on page 47.
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3.2. Theoretical Basis of the Earnings Functions

The theoretical basis of the earnings functions used in this study is the
human capital model as formalized by Becker (1964) and subsequently developed
by others, most notably Mincer (1974). The conventional human capital model

can be written as:

= +r f
Yi o + rS Si rp (EXi) + vi’ | (3.1)

where Yi denotes the natural logarithm of earnings of the ith individual in a
particular period, Si denotes the years of formal schooling of the ith individual,
r is the rate—of-return to investment in formal schooling, rp is the
rate-of-return to post-school investment in human capital (on-the-job

training), and vi is a statistical error term. The amount of investment in
on-the-job training is not observable and is usally considered to be a function
(often quadratic) of the number of years of experience in the labour force, EXi.
The intercept, a, represents raw earning power of individuals and is the "innate

ability" to earn income without either formal schooling or labor force experience.

Equation 3.1 and variations of it have been estimated using a variety of
cross—sectional data bases. In this formulation, innate ability and the rates
of return to schooling and on-the-job training are considered equal across all
individuals. As a conéequence of this, any observed varilations in earnings
among individuals are attributed to differences in the amount of human capital

the Individuals possess.

Alternatively, one could assume that rates of return vary among individuals
and that different individuals have different innate abilities depending on
their personal attributes. Differences in rates of return could arise either
from market imperfections (discrimination and/or unequal opportunities), or
from differences in ability that enable some individuals to make more efficiént
use of accumulated human capital. Under the assumption that human capital

in time-equivalent units is homogeneous, Equation 3.1 may be rewritten as:

Y =~a, +r.H,, (3.2)
i i ii
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where r, is the rate-of-return to investment in human capital by the ith
individual, ai is the ith individual's innate ability, and Hi is an index of
the level of human capital in time-equivalent units. None of the terms on the
right-hand side of Equation 3.2 are observable. Below we discuss proxies for

a;s Too and Hi that allow Equation 3.2 to be operationalized.

Investment in human capital requires the time of the investor as well as
market resources. Indeed it is often argued that time and the asscociated
foregone earnings are the principal inputs into the production of human capital.
Thus, one can obtain a proxy for H based on time in "schooling-equivalent”

units speﬁt on the accumulation of H. We denote such a proxy as,

= 3.3
H, =8, + of (EXi), (3.3)
where Si indicates time devoted to formal schooling and f(EXi) is time devoted

to on-the-job training which is a function of the years of experience, and the

§ is a weight to allow for the possibility that these two types of

investments are substitutes in the labor market but at unequal absolute prices.
The flow of income accruing to innate ability a, can be approximated as:

a =a0+ a.Z., + e - (3.4)

where the Zij's are a series of variables which control for fwo types of
variation. The first takes account of the fact that two people with the same
innate ability and human capital may, in fact, receive different income flows
because of market imperfections such as discrimination or geographic segmentation
of labor markets. The second type of control variable attempts to capture

innate differences in such factors as motivation, aggressiveness, risk aversion,
and personal discipline.(7) Note that the specification in Equation 3.4

indicates this effect has a random component ei which varies across individuals.

See footnote(s) on page 47.
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This error term is assumed to have a zero mean and constant variance.

It can be argued that the rate of return to human éapital for the ith
individual depends on a number of factors specific to the individual. These
factors relate to either the individual's ability to make productive use of
human capital in the labour market or to the availability and opportunity
costs of investment funds (broadly speaking, the demand for and supply of
human capital investments for the ith individual). Let this dependency be

denoted as:

K
r., =y <+ L
i ° =1

where the X k's
1(8

denote proxies for variables affecting the rate of return to
human' capital, )

the Yk's are unknown parameters, and ug is a statistical error

(9)

term with zero mean and constant variance.

Thus, both the rate of return to human capital and innate ability are
considered to be random variables, and both contain a systematic component
(which depends on the level of certain variables) plus a random disturbance
which varies from one individual to the next. By substituting Equations 3.3,
3.4, and 3.5 into Equation 3.2 and rearranging terms, the model can be

rewritten as:

J K K
Y = z s Z + I Y, X S. + I A X f(EXi) + Ei, (3.6)

i I L I o T SN 1

where e, " e + H u_ is a combined error term, X = 1 for all i, and

1T Y i0 = %40
Ak_= QYI{ The derivation and estimation of Equation 3.6 is discussed in

detail in Appendix B.

See footnote(s) on page 47.
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The usual human capital earnings Equation 3.1 is a special case of the more
general model in Equation 3.6. The latter model allows for differential rates
of return to schooling and on-the-job training (experience) among groups of
individuals in the sample with different characteristics such as ethnic
background. To illustrate the differences between these two formulations,
suppose there are only two types of individuals in the sample; those having

personal characteristics and attributes denoted by le and Xlk’ and those

having personal characteristics and attributes denoted by sz and XZk.
Holding constant the level of expereince at EX*, the relationship between
the dependent variable (the logarithm of earnings) and the level of schooling
implied by Equation 3.6 1s illustrated in Chart 3.1. The solid line
represents the relationships for (say) the first group where the slope is

K J K

T Y, X, and the intercept is . o, Z ., + I A X . £(EX*). The broken

k=g K 1k =0 3 1j =0 k "1k

K
line represents the second group and the slope and intercept are I YkXZk and
: k=0
J K

I o, 2,,+ I X X, f(EX*). For the simpler model in Equation 3.1, the

3 23 ~~ k T2k

j=0 k=0

resulting estimates would be a weighted average of those for the two groups.

A test of the hypothesis that these personal characteristics do not affect the

rates of return to schooling amounts to a test of the null hypotheses that

Yy = 0 for k=12, ..., K. 1If Y = 0 for k¥ > 0, then YO is equivalent to the
rate-of-return to schooling in the usual sense associated with L in

Equation 3.1. Similarly, a test of the hypotheses that personal attributes

do not affect the level of earnings independently of their effect through

the human capital variables amounts to a test of the null hypotheses that

o; = 0, 1=1, 2, ..., J. Thus it is conceptually possible to test whether
the simpler model in Equation 3.1 or the more elaborate model in Equation 3.6

is the appropriate model.

In the remainder of this chapter, we discuss some of the problems

encountered with the approach outlined in this section.
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Chart — 3.1 )
Comparison of the Estimated Earnings Schooling Relationship for Two Groups

Y Group 1
// P

Group 2

Chart — 3.2

The Problem of Estimation of Earnings Functions When Some
Individuals do Not Work

Y
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3.3. Some Shortcomings of the Human Capital Model

Two conceptual problems of the human capital appreoach to individual income

determination are briefly discussed in this section.

The first problem relates to the fact that the conventional human capital
model is derived using the assumption that the individual's objective is to
maximize lifetime earnings and places no value on leisure. Hence, the derived
earnings equations related to potential rather than actual earnings (Blinder,
1974, pp. 14-16). 10

specification of the dependent variable in cases where the individual works

This raises a question regarding the appropriate

other than full-time or full-year. If the logarithm of annual earmings is

the dependent variable and the individeal voluntarily chooses to work only
part-year or part-time, then some control for the amount of labor supply sﬁould
be included. Annual earnings equal the number of weeks worked multiplied by

the average weekly wage rate. Taking logarithms results in E = LWW + LWR,

where E, LWW, and LWR are respectively the logarithm of annual earnings, weeks
worked, and the weekly wage rate. Two specifications for the dependent variable
are possible; the logarithm of annual earnings or the logarithm of the weekly
wage rate. We report results for both specifications, and when E was used as

the dependent variable, LWW was included as a control variable.(ll)

The second conceptual problem relates to the fact that in the traditional
derivation of the human capital earnings equation for an individual, it is
assumed that the demand for the individual's labor services is infinitely
elastic. .While‘this may be an appropriate assumption for the individual,
Osberg (1975) and Tinbergen (1975) have noted that the distribution of earnings
of all individuals in society will depend on the demand for the particular types
of labor relative to their supply. For simplicity, assume there are only two
types of labor, A and B. All workers are identified as being one of these
two types on the basis of theilr education, experience, etc. At any point in
time, the derived demand for labor type A in a region will depend on the
industrial structure of the region, the demand for the products of the
various industries or firms in the region, the level of capital, and the
wage rates for both labor types. Similar considerations apply to labor type B.
The supply of the two types of labor in the region depend on the distribution

-~

of the level of human capital among individuals and the two wage rates.

See footnote(s) on page 47.
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Equilibrium will require that the wage rates adjust sco that the demand is equal
to the supply for each of the two labor types. Thus, the pattern of wage rates
in a region will depend on aggregate demand characteristics of the region as well

as the labor supply characteristics.(lz)

~ Consequently, some additional
variables, subsequently referred to as market effects variables, were included
in the specifications to serve as controls for variations of the occupational
and industrial mix of the economy among regions. The specific market

effects variables included in the model are discussed in Chapter 4, but they
include itéms such as the provincial capital/labor ratio in the industry of
employment and variables to control for region, type of community, and
industry and occupation of employment. The expanded version of the model
including the market effects variables is subsequently referred to as the

full model, and the specification without them is referred to as the reduced

model.

3.4. The Measurement of Labor Force Experience

In the human capital model, post-school investments in human capital
through on-the-job training are usually considered to be a function of the
years of labor force experience. Unfortunately, very few cross-sectional
data bases of the type used in this study include information on this
crucial variable. The standard procedure is to define potential labor-
force experience for the individual as the individual's age at the time of
the survey minus the individual's age after completion of school, where the
latter quantity is approximated as years of schooling plus six. This

potential experience measure is then used as a proxy for actual experience.

The crucial assumption involved in this procedure is that the individual
has worked continuously since leaving school. The assumption may be a
reasonable one for males since they tend to have a fairly strong-commitment
to the labor force. Females, however, have traditionally had a much more

(13)

tenuous attachment to the labor force. In particular,

they tend to leave the labor force after an initial period of

See footnote(s) on page 47.
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post-schooling employment to give birth and rear children. They may resume
labor market activity between children once the last-born is old enough to
be cared for by someone else, 1f family circumstances so require. More
frequently, if they return to work at all, they do so on a continuous basis
at some junction-after their final child is regularly attending school or has
left home (Mincer and Polacheck, 1974). During these hiatuses in work
activity they tend to cease investing in human capifal which is rewarded by
the labor market, and such human capital as they acquired prior to dropping
out of the labor force tends to depreciate. Thus, for females, the measure
of potential work experience used for males (age minus years of formal
schooling minus six) is an unsatisfactory proxy for actual work experience.
Consequently, we have devised a method which can be used to estimate labor
force experience adjustments based on the number of children a woman has had.
The procedure involves two stages. The first stage involves the estimation
of an earnings function of the type outlined above but which includes two
additional variables: the number of children ever borm and the number of‘
children ever born squared. From these first stage estimates it is possible
to determine the effect on predicted female earnings of having given birth
to any number of children. It is then possible to solve for the increased
amount of labor force experience required to offset the loss in earnings due
to childbearing. This is interpreted as the "experience equivalent” of the
number of children born to a woman. This experience equivalent is then used
to adjust potential experience to obtain a revised estimate of actual
experience, which is age minus years of formal schooling minus six minus the
experience equivalent. These revised estimates are then used to re-estimate

the earnings functions. This procedure is discussed in detail in Appendix C.

3.5. The Problem of Nonworking Individuals

The samples used to estimate the models in this study have béen
restricted to those individuals who actually worked in 1970 and consequently
had positive earnings. This procedure was dictated to some extent because
the dependent variable in the earnings functions was the logarithm of annual
(or weekly) earnings, and the logarithm of zero is undefined. Restricting

the sample to individuals who worked, however, results in what has become
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known as sample selectivity bias (Heckman, 1976b; Wales and Woodland, 1977).

The problem is that by restricting attention to only those individuals
who work, there will be a tendency to underestimate the return to economic
attributes such as schooling. This is illustrated in Chart 3.2., where a
number of hypothetical observations of earnings have been plotted against
the level of schooling.(l4) The solid line represents an ordinary least-
squares estimate of the relationship between earnings and years of schooling
when the sample has been restricted to the individuals with positive earnings,
and the broken line represents an estimate based on the entire sample. It
is clear that the estimated "return to schooling" (slope) in the latter case
is much higher than in the former. It can be shown that using ordinary
least squares with the entire sample gives excessive weight to the non-working
individuals and will result in an over estimate, whereas the restricted sample
results in an under estimate of the return to schooling. Clearly the
problem is more severe for females than for males since a much higher proportion
of females do not work. Heckman (1976b) and Wales and Woodland (1977) discuss
a number of estimation procedures that are appropriate. Unfortunately we

were not aware of this problem until this study was virtually completed.(ls)

The specific data used in the study are discussed in the next chapter.

See footnote(s) on page 47.
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FOOTNOTES

More specifically, if X is a random variable restricted to positive values
(0 <X<%®) and Y = 4nX is a normally distributed random variable, then
X is said to be lognormally distributed, and the density function can be

denoted as:

CE(X) = (2102%2) "% exp {-(tnX - W)2/502]

Let X, ,X ,...,Xn represent the earnings of the n recipients in the group.

»
The mianzof the logarithms is defined as ?.=i§l Rn(xi)/n, where Zn
denotes the natural logarithm. The geometric mean is defined

as the antilog of ¥, or G = exp {{il n (Xi)/n}. For the lognormal
distribution, G corresponds to the median level of earnings which

is defined as that earnings level such that exactly 50% of the earnings
recipients receive less than the median earnings and 507 receive more

than the median. In other words, it 1s the earnings level in the "'middle"
of the distribution. It should be noted that unless all earnings are
exactly equal, G will always be less than the arithmetic mean which is
defined as X = ? Xi/n. The reason for this is that the geometric mean
gives relativei;lmore weight to low incomes than to high

incomes.

Let Y = &nX, where Y is a normal random variable with population mean uy
and variance o ; . Then the population mean of X (i.e., the expected value
of X is given as u_ = exp {uy + %03}, while the population median is

Me = exp {uy}, and the population mode is M_ = exp {uy - 05}. Thus, both
the arithmetic mean (which is an estimator of ux) and the mode of X depend
on the degree of dispersion (0;) as well as the level of Y. Interested
readers are referred to Aitcheson and Brown (1969, Ch. 2) for more

details.
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(4) Intuitively, this can be seen from the formula for calculating the variance

which is defined as Sé = E (‘E.nXi
i=1
logarithms of income. If everyone has the same earnings 1.e.,
Xl = X2 = .. = Xn, then ﬂ,nXi
incomes that are relatively close to the mean then (inX

- Y)2/(n-1), where Y is the mean of the

= Y for all i and S% = 0. 1If everyocne has
1" Y) will tend

to be small for all individuals and S% will tend to be small. However,

if some people have very large earnings and others have very small earnings
relative to the geometric mean then some of the terms in the numerator will

be large and Si will tend to be large.

(5) Following Aitchison and Brown (1969, Ch. 2 and 11}, and using the same
notation as in the preceding footnotes, the population variance of X
is given as Gi = (exp {05} -1) -exp {211y + 0;} = p;n, where n = exp
{Gi} ~ 1 is the square of the coefficient of wvariation. Note that the
coefficient of variation, a commonly used measure of inequality, is an
increasing function of the variance of the logarithm and does not depend
on the mean. Similarly, the Gini concentration ratio (the area between
the Lorenz curve and the diagonal of complete equality) is an increasing
function of the variance of the logarithms and is given as
C = 2F(Gyl/—§ } - 1, where F(t) = IEw (2 n)w%exp {-2z2/,} dZ is the

cumulative probability distribution of a standard random wvariable.

(6) Other distributions could be used of course. Metcalf (1972) used a
three-parameter distribution called a displaced lognormal, while
Thurow (1970) used the beta distribution to characterize income

distributions in the United States.

(7) The specific variables included in Zij's are discussed in Chapter 4.

(8) The variables included in the Xik's and the justification for them are

discussed in Chapter 4,

(9) The derivation of Equation 3.5 is discussed in detail in Appendix A.
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(10) Some recent attempts have been made to investigate the consequences of
relaxing this assumption. See Blinder and Weiss {1974), Ghez and
Becker (1975), and Heckman (1976a).

(11) If the coefficient of LWW is restricted to be equal to one, the
specification with E as the dependent variable is equivalent to the
specification with LWR as the dependent variable. Inclusion of LWW
as a control wvariable can result in a problem of simultaneity bias
since weeks worked and annual earnings are simultaneously determined.
However, using LWR as the dependent variable will result in a
specification error if the coefficient of LWW is different from one.
Conceptually, the solution would be to estimate a system of equations
which simultaneously explain weeks worked and the wage rate. We have
not attempted this refinement because of the difficulty involved in
doing it with the data set used in this study (see Chapter 4).

(12) Symbolically the demand for labor of type k can be denoted as

where WA and WB denote the wage rates, [Kij] is a vector with elements

1

representing the capital stocks of firm j in industry i, and [Pij] is a
vector of product prices reflecting final demand conditions. The supply

of labor of type k can be denoted as

s = 1* o, WP D,

where [H) is a vector of human capital characteristics and other personal
attributes of the individuals in the region. Equilibrium requires that

Sk = Dk for k = A, B. Thus, the wage rates are simultaneously determined.
Solving for the wage rates as functions of the exogenous varlables results
in reduced form equations that include human capital and other attribute
varlables from the supply side as well as indicators of the level of

capitalization and industrial structure of the region from the demand side.
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(13) For example, see the evidence on the median number of years in the labor force
by sex for different age-groups reported by Statistics Canada, (Catalogue
No. 13-557, Table C).

(14) Actual earnings have been plotted since the logarithm of zero earnings
g

for nonworkers is not defined.

(15) We are grateful to an anonymous reviewer of an earlier draft of the study

for drawing our attention to this problem.



CHAPTER 4

THE DATA AND THE VARIABLES

This study is based primarily on data gathered from responses to the census
long-form questionnaire administered in June 1971. These data were extracted from
the Individual File of the 1971 Census Public Use Sample which represents a 17
sample of individual Canadians. The analyses are based on the subsets of males

and females who satisfied the following criteria:

(a) were older than 14 years in June 1971;

(b) were either native-born Canadians, or had immigrated to Canads
prior to 1971;

(¢) were not living in Prince Edward Island, the Yukon or the Northwest
Territories in June 1971;

(d) were not unpaid family workers during the last week of May, 1971
(if unemployed during that week, this status is determined by
the job of longest duration held since January 1, 1970);

(e) had worked and had positive employment income in 1970;

(f) did not have either wages and salaries or self-employment income
in excess of $74,999 in 1970 (if both female and living in the
Maritime Provinces, the limit was $49,999); and

(g) had reported both an industry of employment and an occupation
which could be identified.

The resulting sample sizes were 54,168 males and 31,481 females.(l)

Data on individual characteristics were obtained from the Public Use Sample
(hereafter referred to as the PUS). Other Statistics Canada data, both published
and unpublished, were used to construct variables descriptive of work and

schooling environments that were not specific to individuals.

All of the variables employed in the analyses were selected on the basis
of the theoretical model presented in the preceding chapter. They either directly

represent one of the theoretical constructs developed there, or are indirect or

See footnote(s} on page 68.
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partial proxies for such a construct. With all of its richness of variables, the
PUS as a data base has a number of weaknesses which limit a researcher's ability
to explain the variation in individual incomes. They affect both the choice of
the analytical method used and the accuracy with which the actual data variables
represent - the theoretical variables in the model. 1In this regard, the two most
prominent weaknesses of the PUS are first, the categorical nature of certain key
variables; and second, the questionable correspondence between the work activity
producing the earnings reported and the work activity described by the data.
Concerning the former, the gross categories in which weeks worked and hours-
usually-worked per week are presented prevent the construction of wage-rate and
labor-supplied variables accurate enough to warrant the estimation of simultaneous-
equation models. Cbncerning the latter, the information on individuals'
occupation, industry, class of worker, and hours-usually-worked-per-week for the

(2)

most part relate to the jobs held in the last week of May, 1971, whereas the
annual earnings reported related to 1970. The job held in May, 1971, may not be
the same job that produced the bulk of the earnings in 1970, thereby introducing

significant measurement error into the analysis.

Due to the nature of the data, many of the variables used in the analysis
are indicator or dummy variables as opposed to continuous variables. Dummy
variables are assigned the value of unity if the individual belongs to a
particular category, and zero otherwise. For example, a set of dummy variables
~was defined to account for the five regions of the country. Thus, if the
individual was living in the Maritimes, the maritime dummy was coded one and
the dummies for the other regions were coded zero for that individual. Where a
series of dummy variables form an exhaustive set of categories, one member of the

(3 Thus, only

set must be excluded from the equation for mathematical reasoms.
four dummy variables are required to describe the five geographic regions. The
coefficient of a particular dummy variable is interpreted as the difference in
the intercept for that category relative to the excluded category. Continuing
with the region example, dummy variables were coded for the Maritimes, Quebec,
Ontario and the Prairies; British Columbia was the excluded region. Thus, the

estimated coefficient for the (say) Quebec dummy is interpreted as the predicted

See footnote(s) on page 68.
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difference in the dependent variable between Quebec and British Columbia when all
other factors are held constant. Since it is always possible to derive the set of
coefficients that would have resulted from excluding the dummy for a different
category by simple arithmetic, the choice of which category to exclude is arbitrary

and this choice is normally made on the basis of expository convenience.

The remainder of this chapter is concerned with a discussion of the
basic variables used in the analyses. For ready reference all the basic variables
used in the study are listed in Appendix D with identifying notations and short
definitions. Interaction variables which are formed by multiplying basic variables

together arennot discussed.

4.1. Dependent Variables

Two dependent variables are used in the analyses throughout most of this
study. The first, E, is the natural logarithm of annual earned income - l.e.,
income from wages and salaries plus income from self-employment. Income from wages
and salaries is gross (exclusive of deductions) and includes military pay and
allowances, tips, commissions and bonuses, and piece-rate reimbursement. Income
from self-employment includes farm income (net of depreciation and operaticnal
expenses) and income from business or professional practice (net of operational
expenses). The second dependent variable (LWR) is the natural logarithm of the
implicit weekly-wage rate, The implicit weekly-wage rate is the quotient of annual
earned income and the number of weeks worked in 1970. Since the weeks worked
appears in the PUS in a categorical form (0, 1-13, 14-26, 27-39, 40-48, and 49-52
weeks), it was first converted to a continuous variable by assigning to each
category its midpoint value, Individuals who had net worked at all in 1970 (i.e.,

for whom weeks worked was coded as zero) were excluded from the sample.

An intersex comparison of earnings is undertaken in Chapter 7. Self-
employment earnings are excluded from the dependent variable in that analysis
because one of the principal questions investigated is the extent of sex discrimi-
nation in wages and salaries. Hence, income from self-emplovment was excluded
because self-employment earnings presumably would not reflect sex discrimination

in the same way as wage and salaryv earnings.
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4.2. Independent Variables

For expository convenience, all of the basic explanatory variables have
been grouped under three separate headings - personal attributes, market effects,
and human-capital characteristies. It is récognized that this taxonomy may not be
entirely defensible on theoretical grounds. Where the appropriateness of the group
assignment of a particular variable is open to question, the reader is asked to

accept it as a matter of convenience.

The personal attributes and market effects variables correspond to the Z
variables referred to in Chapter 3. In addition, some of these variables affect
the accumulation of human capital or its rate of return, consequently they also
serve as X variables. Such joint use is indicated where the particular variable

is discussed.

4.3, Personal Attributes Variable

4.3.1, Ethnic Group

The set of ethnic groups used in the analysis of male earnings
differs from that used for females. For the males, nine dummy variables were de-
fined for 10 groups from the Ethnic or Cultural Group Field so as to represent the
ethnic origin groupings most likely to explain differences in individual earnings.
The concern here is to capture major differences in culturally imbued labor-
market behaviour and foci of labor-market discrimination, and not simply to
list the numerically most important Canadian ethnic groups. The categories em-
ployed in the male analysis are individuals claiming the following descent: French
(ETH1) ; Negro or West Indian (ETH2); North Europeans - Austrian, Finnish, German,
Dutch or other Scandinavian (ETH3); East Europeans - Czech, Hungarian, Polish,
Russian, Slovak, or Ukranian (ETH4); Italian (ETHS); Jewish (ETH6); Oriental -
Chinese or Japanese (ETH7); Native‘Indian (ETH8); Other and Unknown (ETH9).

British Isles ancestry is the excluded category.

For females, these 10 categories were aggregated into five groups:
British, French and North European were left unchanged. The East European, Italian,

and Jewish groups were combined to form a group called East and South European.
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The Negro-West Indian, Oriental, Native Indian and Other and Unknown grouns were

combined into a group called Other.

Besides having a direct effect on earnings, thus being among the Z's re-

ferred to in Chapter 3, these Ethnic dummies are assumed to indirectly affect
earnings by affecting the rates of return to schooling and experience. As such,

they are also included among the X's.

4.3,2, Marital Status

It seems reasonable to expect that being married and thus having a

family, as opposed to being single, motivates a male to increase his earnings. For
a female, marriage may reduce the need for earnings relative to that of a single
female, On the other hand, it is not clear whether being widowed, divorced or sepa-
rated is likely to increase or decrease the need for earnings because of the pos-—
sible presence of children on one hand, -and insurance or alimony payments on the
other. 1In order to capture these motivational effects associated with marital sta-
tus, the PUS Marital Status codes were grouped into two dummy variables - currently
married (MS1), and currently widowed, divorced or separated (MS2), leaving never-
married as the excluded category. An ever-married category (EM) 1is also used in

connection with females.

Being the head of a family unit and having the economic responsibilities
associated with it, may not be uniquely defined by the intersection of sex and
martial status. Widowed, divorced or separated persons may or may not have un-
married children living with them. Single men or women may have their natural
children, or a guardianship child or ward under 21 years-of-age living with them.
In order to capture the motivation for earnings associated with these sorts of de-
pendency situations, a dummy wvariable (HH) that takes the value of unity if an
individual is the head of a census family, and zero otherwise, was also used in the

analyses.

The timing of marriage is likely to have a significant effect on educa-
tional attainment and consequently, on observed earnings. Particularly for a male;

getting married is likely to increase the opportunity cost {(or disutility) of time



- 56 -
(4)

devoted to education. Married individuals would continue formal schooling after
marriage only if it would yield a relatively high rate-of-return. Therefore, we
might expect those who married prior to the completion of their formal schooling to
have higher rates-of-return to schooling than individuals who married after comple-
tion of schooling. 1In order to capture this phenomenon, a dummy variable (MIS) was
added to the analysis which takes the value of unity if the individual's age at
first marriage (taken from the PUS field of that name) was less than or equal to
the years of schooling attended plus six. MIS is clearly one of the variables be-

longing in the X group, but since it might serve as a proxy for attributes having a

direct effect on earnings it is included among the Z's as well.

4,3.3. Bilingual Ability

The ability to speak both official languages (English and French), as
opposed to only one of them, might well be expected to lead to higher earnings. For
the French Canadian historically, a knowledge of English has been required for
access to higher paying jobs. More recently, the increased insistence by franco-
phone Canadians on being served in their own language and a publie policy making the
the Civil Service effectively bilingual, has made job advancement of anglophones in
a number of settings contingent on having a working knowledge of French., Further-
more, the acquisition_of additional language skills in order to make oneself more
marketable can be viewed as.being associated with motivational characteristics that
ultimately lead to higher earnings. In order to capture phenomena such as these, a
dummy variable (LNO2) that is coded one if an individual is able to speak both

English and French, and zero otherwise, was added to the analysis.

4.3.4. Migration

Migration can be viewed as a human capital investment (Sjaastad 1962).
However, it can also be viewed in a more psychological and sociological context.
Individuals who pull up stakes and move to another country or to another part of
the same country can be presumed to be more achievemeﬁt oriented, and more inclined

to accept risk and uncertainty than individuals who do not move. Achievement

See footnote(s) on page 68.
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orientation and willingness to accept risk, all other things equal, should lead to
higher earnings. However, the newly arrived immigrant is likely to face linguistic
and other cultural obstacles that tend to depress earnings. Over time, it can be
expected that the immigrant will become increasingly assimilated into Canadian
society, resulting in an amelioration of these difficulties and a consequent rise

in earnings (Porter, 1965, Chapter 2).

Five dummy variables have been used in the analysis in an attempt to cap-
ture these conflicting effects of immigration on earnings. One variable, MIG, is
assigned a unitary value if a person was living outside of Canada in 1966. Another
focuses on internal migration: IMIG is assigned a unitary value if the individual
was living In a different province or county within Canada in 1966. Both MIG and
IMIG are constructed from the PUS Residence on June 1, 1966 Field. Another set of
three variables, constructed from the Period of Immigration Field, is used to
differentiate between Canadian- and foreign-born individuals and to indicate when
immigration took place. If an individual immigrated to Canada before 1946 the
variable PIMl is set equal to unity, if the immigration tcok place between 1946 and
1960 the wvariable PIM2 is set equal to unity, and if it took place between 1961 and
1970 the variable PIM3 is set equal to unity. Being Canadian-born is the excluded

category.

4,3,5., Self-Employment

Opportunities aside, the personality traits that lead a person to prefer
self-employment to being an employee may tend to produce svstematically higher or
lower earnings. A preference for being one's own boss could stem from being more
enterprising, assertive, innovative or less risk aversive than persons who prefer
to work for someone else. These traits are normally associated with higher |
earnings. Alternatively, individuals may choose self-employment because of the
freedom of choice regarding hours of leisure associated with self-employment, which
in turn might be expected.to produce lower earnings. Either line of reasoning
suggests the inclusion of a self-employment variable (SE) in the explanation of
earnings. SE is constructed directly from the PUS Class of Worker Field and is
assigned the value of unity if the individual owns the business (incorporated or
unincorporated) in which he or she is employed, and it is assigned the value of

zero if the person works solely for wages, salary, tips or commission. The persona-
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lity traits associated with self-employment can be presumed to operate on earnings
both directly, putting it in the class of Z variables, and indirectly through the
rates-of-return to human capital, making it a candidate for the class of X

variables as well.

4.3.6. Labor Supplied

Annual earnings can be thought of as the product of a weekly-earnings
rate and the number of weeks worked per annum, and, in turn, the weekly-earnings
rate can be viewed as the product of an hourly-earnings rate and the number of hours
generally worked per week. Thus, variations in the hours generally worked per week
and in the weeks worked per annum as well as variations in earnings rates will
result in corresponding variations in annual earnings. Since economic theory nre-
dicts that hours and weeks of labor supplied will depend, among other things, on the
corresponding hourly and weekly wage rates, a complete explanation of annual |
earnings should involve the simultanecus explanation of the amount of labor sup-
plied and the wage rate. Unfortunately, the form of the PUS data does not allow
using simultaneous estimation procedures. As an expedient to deal with this labor
supply problem, dummy variables for the hours normally worked per week are intro-
duced into both the weekly- and annual-earnings equations, and a continuous variable

controlling for weeks worked is introduced into the annual earnings equation.

Concerning the hours normally worked per week, 35 to 44 hours is treated
as a norm: for persons working fewer hours a part-time-hours variable (PTHRS) is
coded one, and for persons working more than 44 hours an overtime hours variable
(OTHRS) is coded one. Since the Hours Usually Worked Field uﬁon which these
variables are based refers to the week prior to enumeration (or for those unemploved
during that week, the job of longest duration held since January 1, 1970), experi-
mentation was performed with an alternative part-time weeks variable (TML) based on

the 1970 Work Activity Field.(s)

The weeks worked continuous variable (LWW)} is constructed from the cate-

gories of the PUS Weeks Worked During 1970 Field in the following manner:

See footnote(s) on page 68.
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if 1-13 weeks, LWW = &n 7,
if 14-26 weeks, LWW = &n 20,
if 27-39 weeks, LWW = n 33,
if 40-48 weeks, LWW = 2n 44,

if 49-52 weeks, LWW = &n 51.
The logarithmic conversion is employed so as to be consistent with the dependent
variable in the weekly wage rate earnings equations (LWR), which is equivalent to
the difference between the logarithms of annual earnings and weeks worked (i.e.,
LWR = E - LWW). This specification allows testing of the proposition implicit in
the estimation of the weekly-wage-rate model, that the coefficient of LWW is unity

in the annual earnings model.

4.4, Market Effects Variables

4,4,1. Location

Where labor is less than entirely mobile geographically, shifts in labor
from low real-wage areas to high real-wage areas will not eliminate inter-regional
wage differentials for given skill levels. Real wage differentials induced by
differences in the demand for labor relative to the supply within regional and
local labor markets will tend to prevail for long periods of time. Even where
perfect labor mobility would tend to equalize real-wage rates up to a cost of mig-
ration differential, differences in the amenities and cests of living associated
with different regions and sizes of community will prevent the relative equaliza-

tion of nominal wage rates.

Thus, geographic location is likely to have an independent effect on
observed nominal earnings after all other factors are considered. Two sets of
dummy variables are used to capture the effect of geographic location in the analy-
sis, region and community tvpe. Four regional dummies were constructed from the
Geographic Code Field representing the commonly used regional divisions of the
country - the Maritime Provinces (REGLl), Quebec (REG2), Ontario (REG3), and the
Prairie Provinces (REG4). 3British Columbia is used as a reference region. Commu-
nity type is described by three dummy variables taken directly from the Place of
Residence 1971 Field. These variables are: urban area of 30,000.per50n5 or more
(RES1); rural non-farm (RES2); and rural farm (RES3). The excluded category is

urban areas of less than 30,000 persoms.
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4.4.2, Occupation

The type of work people do is broadly described by their cccupation.
Movement between occupations is limited to a greater or lesser degree hy the
differing skill and knowledge requirements of each occupation, as well as by a
variety of institutional barriers such as licensing and certification requirements.
Thus, both nationally and locally, each occupation or group of related occupations
(as defined by required skills and knowledge) can be viewed as constituting a dis-
tinct labor submarket. Given the limitations to mobility between these sub-markets,
systematic occupational differentials in nominal earnings can be expected to exist
which reflect the differing demand situations and conditions of work characterizing
occupational submarkets. A set of 16 occupational dummy variables defined direct-
ly(s) from the PUS Occupational Field was employed to capture these market effects
nationally, and a continuous variable representing the interaction of province and

occdpation was employed to control for differences in occupational demand and con-

ditions of work across the country.

The occupational dummies represent groupings of individual occupations

N They

that are reasonably homogeneous with respect to the type of work performed.
are: Managerial, Administrative and Related Occupations (0Cl); Naﬁural Science,
Engineering and Mathematics Occupations (0C2); Social Science and Related Occupa-
tions (0C3); Occupations in Religion (0C4); Teaching and Related Occupations (0C5);
Medicine and Health Occupations (0C6é); Artistic, Literary, Recreation and Related

(8)

Occupations (bC?); Other Occupations (0C8); Sales Occupations (0C9); Service
Occupations (0Cl0Q); Occupations in Farming, Horticulture, and Animal Husbandry
(0C11); Other Primary Occupations - fishing, hunting, trapping, forestry and
mining (0Cl2); Processing Occupations (0Cl3); Occupations in Machining, Product
Fabrication, Assembling, and Repairing (OCl4); Construction Trades Occupations
(0C15); and Transport Equipment Operating Occupations (0Cl6). The excluded cate-

gory consists of Clerical Occupations.

The continuous variables used to capture inter-regional differences in
labor market conditions facing particular occupations are the 1970 provincial mean

male and female earnings prevailing for each individual's occupation in his or her

See footnote(s) on page 68,
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province of residence (WAGE). It should also be noted, that from the provincial
perspective WAGE can be viewed a proxy for those supply-demand conditions which
make the occupation in which an individual is working either a high or low paying

occupation in the province of residence.

4,4.3 Industry

The demand for a particular type of labor is a derived demand that de-
pends upon the characteristics of the production processes which employ that labor,
the prices of the outputs of those production processes (hence, the demand-supply
conditions for those outputs), and the quantities of the other inputs used in those
production processes. Occupational designation should-capture some of these demand-
determining factors, region and community type should capture others. The bulk of
the remaining factors are likely to be associated with the industry in which an
individual is employed. The}efore, a gset of dummy variables taken directly from
the PUS Industry Field was added to the analysis. These variables are: Agriculture
(IN1); Forestry (IN2): Fishing and Trapping (IN3); Mines, Milling, Ouarries, and
0il Fields (IN4); Construction (IN5):; Transportation, Communication, and other
Utilities (IN6); Trade (IN7); Finance, Insurance and Real Estate (IN8); Community,
Business and Personal Services (IN9); and Public Administration and Defence (IN10).

Manufacturing serves as the excluded category.

This industrial taxonomy is rather coarse. 1t lumps together what may
be very different sorts of productive activities, which vary from place to place in
terms of the outputs they produce, and the input mixes they use to produce them.
Therefore, the industry dummies were supplemented bv an industry-province inter-
action in the form of a continuous variable measuring the 1970 capital-to-labor

,.(10)

ratio of the industry of employment in the province of residence (KLR Besides
being a convenient device for interacting province and industry, the effect of the
capital—-to-labor ratio on earnings has a straightforward economic interpretation.

It will generally be the case that the more capital there is per worker in a parti-
cular emplovment setting, the higher will be the worker productivity and consequent-
ly the demand for labor services, with the result that if other things are equal,

wages will be higher.

See footnote(s) on page 68.
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Just as the capital intensity of the work setting 1s expected to affect
worker productivity and earnings directly, it is also expected to affect the pro-
ductivity of on-the-job training time (experience). In order to take account of
such indirect effects on earnings KLR is combined with the experience variables in

interaction terms.

4,5, Human Capital Characteristics

4.5,1, Formal Education

As discussed in the preceding chapter, individuals for the most part
acquire those skills and knowledge that constitute their marketable human capital
either in school or on the job. This study employs a number of variables to des-
cribe the school-acquired human capital an individual possesses. Dummy variables
are used to describe broad ranges of educational attainment and whether this edu-
cation had an academic or vocational focus. Continuous variables are used to mea-

sure actual years of school attended and quality of schooling.

The principal school attainment variable used in this study is YSCH. It
is a continuous variable which measures years of schooling attended and is con-
structed from three PUS data fields -~ Level of Schooling, Length of Course or
Apprenticeship, and Place of Highest Grade of Elementary or Secondary School. For
highest levels of schooling attended below university a specific.number of years of
school attendance is assigned to each code in the Level of Schooling Field as

follows:

No schooling ¥YSCH = 0.0 years
Below Grade 5 YSCH = 2.5 years
Grades 5-8 YSCH = 6.5 vears
Grades 9-10 YSCH = 9.5 years
Grade 11 ' YSCH = 11.0 years
Grade 12 YSCH = 12.0 vyears -
Grade 13 YSCH = 13.0 vyears

Since the number of years required for senior matriculation and for a bachelor's
degree varies by province, a more complex procedure is used to assign year values
to university levels of schooling attainment. Different YSCH values are assigned
to a particular university level PUS code depending on the province in which the

individual was assumed to have attended university, which was assumed to be the
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same province where he or she attended secondary school. The values assigned are

given in Table 4.1.

While this procedure is an attempt at greater accuracy, it should be
realized many of the assigned values are quite arbitrary. The sub-sample used in
the analysis could contain individuals with the same university attainment level in
cohorts as much as 40 years apart. Over the years changes have occurred in most
provinces' educational systems with respect to years of school required for univer-
sity admission and to earn a bachelor's degree. Provinces differ in their mix of
three—_and four-year degree holders and holders of advanced degrees. Quebec has
two distinct school systems each implying different numbers of years of school at

(11) Besides, university may have been attended

university levels of attainment.
in a province other than the one where secondary school was attended and advanced
degrees obtained in yet a third province. Thus, any set of years of schooling
assignments such as these, based on the codes in the PUS Level of Schooling and
Place of Highest Grade of Elementary or Secondary School Fields, is likely to be in
error for large numbers of individuals. The values used in this study represented
the best collective wisdom available to the authors as to what set of values would
be most representative of the years of schooling for the products of each province

or territery's school system.

When it was indicated that an individual had completed a full-time voca-
tional course other than an apprenticeship, the value of YSCH was increased by an
amount depending on the duration of the course as indicated in the Length of
Course or Apprenticeship Field. YSCH was increased by 0.3 years where the voca-
tional course was 3-5 months long, 2.0 years where the course was six months to

three years long and 3.5 years where the course was more than three years long.

The PUS Level of Schooling Field also serves as the basis for three vari-
ables describing general levels of attainment., The first of these variables (HS)
indicates that the highest level of schooling attended was Grade 9 through Grade
13, that is, high school; the second variable (UN) indicates that the highest level
attended was university. The excluded references category for these two variables

is not having reached Grade 9. A third dummy variable (DEG) differentiates those

See footnote(s) on page 68.
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TABLE 4.1. Values Assigned to YSCH

Number of years of university education

3-4 years 3-4 years 5 or more 5 or more

Location 1-2 years without with without with
degree degree degree degree
Newfoundland 12.0 14.0 15.0 - 16.0 17.0
Prince Edward Island 13.0 15.0 16.0 17.0 18.0
Nova Scotia and .
New Brunswick 13.0 15.0 15.5 17.0 18.0
Quebec(l) and Ontario 14.0 16.0 16.5 18.0 19.0

Manitoba, Saskatchewan,
Alberta and Northwest

Teritories 13.0 15.0 15.5 17.0 18.0
British Columbia and the

Yukon(2) 14.0 16.0 17.0 18.0 19.0
Outside Canada 13.0 15.0 16.0 17.0 18.0

(1) The values assigned individuals who completed secondary school in Quebec
based on the assumption that students go from Grade 11 to a classical

college for two years before enrclling in university.

(2) For British Columbia and the Yukon senior matriculation was assumed to be

Grade 13 and that a bachelor's degree required four years at university.

Source: Based on discussions with University of Western Ontario Admissions
Officers and personnel from the Education Liaison Branch of the

Department of the Secretary of State and Statistics Canada.
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who attended university, but did not receive a degree from those who did receive a
degree. DEG is assigned a unit value where the individual has a university degree,
zero otherwise. Having a university degree is expected to have a positive effect
on earnings over and above héving the equivalent vears of schooling without a
degree. This is popularly referred to as the "sheepskin effect'". Although having
a degree is expected to increase initial earnings levels, it is not clear whether
this stems from the fact that the degree serves as a market signal for having
attained specified levels of competence, or whether not having a degree signals

certain negative personality attributes.

The above variables refer primarily to academically-oriented schooling.
Two dummy variables based on the PUS Completed Full-Time Vocational Course and
Length of Course or Apprenticeship Fields are used to describe participation in two
different types of strictly vocatiomal training programs which are not registered
in the Level of Schooling Field. The first (COL), is coded unity to indicate com-
pletion of a vocational training course, other than an apprenticeship course, of
three months or longer duration. It is hoped that this variable would capture the
earnings effects of having attended a program such as those offered by the Colleges
of Applied Arts and Technology. The second variable (V) indicates another sort of
training program: it is coded unity where the individual reported having completed
an apprenticeship course lasting six or more months. Apprenticeship courses are
assumed to be less training-intensive per unit of time, and hence, require a longer
duration than other types of vocational programs to have an equivalent effect on

earnings. There is no adjustment in the YSCH variable for appremticeship courses.

Equal years of schooling will result in differing amounts of accumulated
human capital depending on the. inputs the student brings to the education process
and on the inputs the school provides. In part, at least, the student-supplied in-
puts should be captured by some of the personal attribute variabies already des-
cribed. A continuous schooling quality variable (SQ) was used to contrel for dif-
ferences in school-supplied inputs. This variable measures in constant 1971 dollars
the operating-expenditures-per-student-enrolled in the province and measures for
the vintage year in which the individual attended the highest level of elementary
or secondary school. The province was identified from the PUS Place of Highest

Grade of Elementary or Secondary School Field. The vintage vear was computed from
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(12) The

the PUS Age Field and years of schooling variable YSCH discussed above.
annual series of operating-expenditure-per-student-enrolled for each province were
constructed by piecing together historical provincial current operating expenditure

(13)

and enrollment data. The annual cost data were converted to 1971 constant

dollars.(la)

The school quality variable was assigned a value of zero for all indivi-
duals who did not attend school. However, because of data unavailability, it was
‘also assigned a zero value for individuals whose Place of Higﬁest Elementary or
Secondary School was the Northwest Territories, the Yukon, or Outside Canada. To
differentiate between non-school attendance and lack of data, a dummy variable (SQD)
was used. This variable was coded one for individuals who attended school but for

whom school quality data were not available,

4.5.2, Experience

Marketable human capital.acquired on the job is expected to increase with
the amount of work experience an individual has attained. The census questionnaire
did not inquire about an individual's actual work experience., However, a potential
experience variable can be constructed which should serve as a reasonably good
proxy for actual experience where work activity is fairly continuous after the
termination of formal schooling. This potential experience variable (EX) is com-
puted as the individual's age less the number of years of schooling attended (YSCH),

(15 The square of this variable (EE=EX2) is also used in the analysis. Tt

less 6.
is employed as a device for allowing on-the-job accumulation of human capital, and
hence earnings, to increase at a non-constant rate with additional experience

(Mincer, 1974).

While this potential experience variable is a reasonable proxy for actual
work experience where work activity is fairly continuous, as is generally the case

with males, it is less appropriate for females whose work activity is frequently

interrupted by the demands of family life - namely bearing and rearing children.
In this regard the birth of a child signals a hiatus in a female's work activity.

The length of this hiatus will vary with how early preceding pregnancy she leaves

See footnote(s) on page 68.
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work, and how late in the process of child rearing, if ever, she returns to work.
These absences from work can be expected to have a significant effect on a woman's
earnings. During these periods she is not acquiring additional human capital
through on-the~job training, and furthermore, the human capital she has already
acquired is depreciating from lack of use. Therefore, two continuous variables
derived from the PUS Number of Children Ever Born Field are used to augment the
potential experience variables in the analysis of female earnings. The first of
these is simply the number of children ever born (NCB), and the second is the number
of children ever born squared (NC2). The squared term is introduced to allow the
effect of an additional child on work experience, and hence on earnings, to vary
with the number of children the woman has already had. These variables are used to
make adjustments in the potential work experience variables using a two-stage pro-

cedure outlined in Chapter 3 and Appendix C.



(1)

(2)
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FOOTNOTES

The estimates of the male earnings equation presented in Chapter 5 were
based on a 1 in 6 subsample of the males satisfying the selection criteria.
This sampling ratio was selected because it would produce a subsample of
approximately 10,000 observations, which was the largest sample size that

could be conveniently handled by the procedure used to estimate the male

earnings equations. The graphs in Chapter 2 are based on the entire sample.

For those unemployed during that week, these characteristics describe the
job of longest duration in 1970. Several different jobs may have been held

during that year which affect earnings but which have not been documented

The reason is that it is not possible to obtain a unique set of parameter
estimates unless at least one category is excluded from each set of cate-

gories.

Of course, a working spouse could be an otherwise unavailable source of
financial assistance tending to increase educaticnal attainment by reducing

the opportunity cost of funds.

This field differentiates between full- and part-time weeks only, not

allowing the construction of a corresponding over—time variable.

Individuals who had not stated their occupation were excluded from the sub-

samples used in the analysis.

For an explanation of the occupational classification system used in con-

structing these groupings see Statistics Canada (Cat. No. CS12-536).

This category is composed of materials handling and related occupations,
other crafts and equipment operating occupations (largely in printing and

utilities) and occupations not elsewhere classified,

)
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(9) Explicit interaction of each occupational category with each province would
produce an unmanageable number of variables, One hundred and forty-four
additional wvariables would be required. Values for the WAGE variable were

taken from Statistics Canada (Catalogue No. 94-769, Vol. III - Part 6).

(10) The capital stock figures were constructed from unpublished 1970 mid-year
net fixed capital stock data for each industrial category by vrovince, in
current dollars, obtained from the Capital Stock Section, Construction
Division of Statistics Canada. Employment data are from Statistics Canada

(Catalogue No. 94-747, Vol. 3 - Part 4).

(11} The French educational system was used to assign values to YSCH for students

educated in Quebec,

(1.2} The following formula was used to approximate the vintage year:

Vintage = (1970 - AGE + 6 + YSCH/2), rounded off to the nearest whole vear.

(13) The source of these data was the Education Division of Statistics Canada.
For certain provinces in certain years these data were not reported; in these

instances interpolation was used to fill in the gaps.

(14) Historical costs were inflated to constant 1971 dollars using Statistics
Canada's Implicit Price Deflator for Expenditures on Consumer Goods and
Services. The Implicit Price Deflator was extended back beyond 1926 by

splicing the Wholesale Price Index for all Consumer Goods onto it.

(15) 1If this difference is negative, EX is set equal to zero. Conceivably this
method of constructing potential experience could produce absurd results
for the very young with little schooling. But given provincial mandatory
school attendance requirements and the point svstem used for immigrant

entry, instances of this are very infrequent in the sample.






CHAPTER 5
THE EMPIRICAL ANALYSIS OF MALE EARNINGS

5.1. Introduction

Three differently specified earnings equations were estimated for males.
Two of these use the natural logarithm of annual earnings (E) as the dependent
variable, the other uses the natural logarithm of the weekly-wage rate (LWR). One
of the annual earnings equations, the full model, employs the complete set of
explanatory variables--personal attributes (including the natural logarithm of weeks
worked, LWW), human capital characteristics, and market effects. The other annual
earnings equation, the reduced model, includes all of these same variables except
for the market effects variables. The weekly-wage rate equation contains the same
explanatory variables as the reduced annual earnings model, but excludes the
logarithm of weeks worked which is implicitly part of the dependent variable (LWR =

E - LWW). This model is subsequently referred to as the wage-rate model.

All three models were estimated with the maximum likelihood procedure
outlined in Appendix B. Coefficient estimates for all three models are presented
in Appendix E. The discussion in this chapter is restricted to a discussion of the
principal implications of the coefficients. The coefficients of the full model are
discussed in detail in Appendix E.

A statistical test of the hypothesis that the reduced model is the correct
model was rejected at the 0.17 significance level. This suggests that market
effects variables do, in fact, contribute significantly to the explanation of annual
earnings over and above what is explained by the personal attribute and human capi-
tal variables. On the other hand, a test of the hypothesis that human capital and
personal attribute variables contribute nothing to the explanation of individual
earnings after market effects have been included in the model was also rejected at
the 0.1%7 significance level. In other words, the human capital and personal
attribute variables contribute significantly to the explanation of individual
earnings even when such variables as industry, occupation, region, and average

occupational wage rate, have already been included in the model.
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It was indicated in Chapter 3 that if the estimated coefficient of the
logarithm of weeks worked (LWW) is restricted to equal one in the annual earnings
model, this model would be exactly equivalent to the wage rate model. However,
both annual earnings models were estimated without restricting the coefficients of
LWW, and the resulting estimated values.were 0.85 and 0.83 for the reduced and full
models resPéctively. Since both of these coefficients were significantly less than
unity, this implies that annual earnings increase less than proportionately with
weeks of work. In other words, those individuals who work less than a full year
tend to receive a higher weekly wage rate than those who work a full year., This
possibly reflects a weekly wage rate premium for workers in seasonal employment,

or possibly a backward-bending labor supply phenomenon.

However, in spite of the fact that the estimated coefficient of LWW was
significantly less than one in the reduced annual earnings model, the corresponding
coefficient estimates for all other variables in the reduced annual earnings and
weekly wage rate models were virtually identical.(l) This implies that factors
such as ethnic group, level of schooling, etc., affect weekly earnings and
annual earnings in a very similar way. Thus, the discussion in the remainder of

this chapter is largely restricted to the full and reduced annual earnings models.

The coefficients of the regional variables are all significant and their

magnitudes indicate that, ceteris péribus, earnings are highest in British Columbia,

"followed by Ontario, the Prairie Provinces, Quebec, and the Maritime Provinces, in
that order. These significant coefficients support the proposition that after ome
has controlled for interpersonal differences in labor productivity as well as
differences in industrial and occupational‘demand? labor supply does not adjust so
as to equalize nominal earnings. These differences may reflect regional cost~of-
living differences, interregional earnings differences that are not sufficient to

warrant migration, or interregional labor immobility.

The coefficients for the community type variables indicate a significant
relationship exists between community type and earnings. After controlling for all

other effects, earnings were highest for those individuals'living in urban areas

See footnote(s) on page 88,
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with 30,000 or more population, followed in decreasing order by individuals living
in urban areas with population less than 30,000 people, rural farm communities, and

rural non-farm communities.

None of the migration variables turned out to have significant coeffi-
cients, which implies that after one has controlled for factors such as ethnic
group, occupation, industry, schooling, experience and hours of work, recent
internal migration and period of immigration from other countries have no signi-

ficant residual effect on earnings.

The remainder. of this chapter is devoted to an examination of the factors
affecting earnings levels observed among males belonging to the various ethnic
groups in the Canadian population, and to a general analysis of the components of

earnings inequality observed among all males.

5.2. Ethnic Group Earnings Levels

The age-earnings profiles presented in Chapter 2 (Chart 2.2) show marked
differences in the level (geometric mean) of earnings by age received by members of
the various ethnic groups. In terms of the models used in this analysis, these
differences can arise from differences in the levels of and/or rates—of-return to
human capital as measured by years of schooling and experience, or from other
factors not related to human capital. "Table 5.1 indicates the average years of
schooling and experience of males in each ethnic group as well as their
gecmetric mean earnings levels. The Jews have by far the highest mean earnings.
They also have the highest level of education and the second highest level of
experience. At the other end of the spectrum, Native Indians have by far the lowest
mean earnings and the lowest level of education. This group ranked fifth in terms

of experience.(z)

The Negro/West Indian group has by far the lowest level of experience and
the second lowest earnings level. They have, on the other hand, the second highest

level of education. This paradoxical finding as well as what appear to be

See footnote(s) on page 88,



TABLE 5.1. Levels of and Marginal Rates of Return to Schooling and Expetrience and Earnings by Ethnic Group

Full model Reduced model
. Mean Mean Geometric

Ethnic Percent of years of years of mean Rate of return Rate of return Rate of return Rate of return

group " sample schooling experience earnings to schooling to experience(l) to schooling to experience(l)
French 6.7 9.41 21.67 4,447 4.27 0.44 5.16 0.98
Negro/West Indian 0.3 11.64 15.27 4,105 {2) {(2) (2) (2)
North European 11.4 10.41 21.92 4,470 b .44 0.45 5.64 0.98
East

European 6.1 10.12 24.06° 4,629 4.83 0.28 6.20 0.78

Italian 3.9 8.24 23.01 5,014 4.40 0.12 4.62 0.37
Jewlsh 1.6 12.21 23.69 5;597 ' 5.99 1.73 6.61 2.32
Oriental 0.8 11.35 20.13 4,402 4.82 1.09 7.28 1.75
Native Indilan 0.7 7.31 21.72 2,465 1.07 -1,03 1.38 - .05 )
Other, unknown 4.1 10.15 20.66 4,817 4.03 1.11 4,65 1.50 ?
British 44.6 10.85 22.11 4,770 5.82 0.72 7.47 1.31
Welighted average & 10.24 22.08° 4,749 5.02 0.60 6.28 1.14

(1) Evaluated at the average experience level for the ethnic group.

(2) The calculation for the Negro/West Indian group are based on ounly 27 observations. Since some of the results seem to be unreasonable,

this group has been dropped from subsequent discussion and analysis.

(3) Excludes the Negro/West Indian group.

Source: Computed from Tables E.2 and E.3 and Public lUse Sample Tape.
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unreasonable schooling -and experience coefficients estimated for this group are
probably attributable to the fact that the estimated for this group are probably
attributable to the fact that the Negro/West Indian group contained only 27
observations. Because of this, and a particular concern about measurement error
relating to the Negro and West Indian categories, this group is excluded from all

subsequent interpretative analysis and discussionm.

The simple correlation between average education level and geometric mean
earnings is 0.59 across ethnic groups, and between average experience level and

geometric mean earnings it is 0.36.

The rate-of-return to schooling and experience computed for each ethnic
group from the coefficients estimated for the full and reduced models are also
presented in Table 5.1.(3) The rate-of-return-to-schooling figures for the various -
groups indicate the percentage increase in earnings that an average individual in
the group could expect from having one additional year of schooling. For example,
for males of French descent, the full model estimate indicates that there would be
an increase of 4.277 in earnings for each additional year of schooling, ceteris

paribus. The comparable estimate for the reduced model is 5.167%.

The rates-of-return to schooling reported in Table 5.1 are for individuals
who did not participate in an apprenticeship program and who did not marry prior to.
compléting school. For all groups, the figures for individuals who married prior to
completing school should be adjusted upwards by adding 3.50 to the full model and
3.74 to the reduced model. Similar adjustments should be made for all individuals
who participated in apprenticeship training programs by subtracting 1.24 and 1.40
from the full and reduced model figures respectively. The positive adjustment fof
marriage prior to school completion is consistent with the hypothesis suggested in
Chapter 4 that, given the increased opportunity cost of funds for married males;
schooling will be undertaken after marriage only if it has an "above average' rate-
of-return. The lower rates-of-return to schooling for individuals with apprentice-
ship training indicate that the specific training involved in apprenticeship program

tends to reduce the economic value of formal education.

The figures for rate-of~return to experience presented in Table 5.1 have

(4)

an interpretation similar to those for schooling, Unlike the schooling figures,

See footnote(s) on page 88.
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however, the rates-of-return to experience are not constant but decline with each
additional year of experience. The figures reported in Table 5.1 have been computed
using each group's average experience levels. Thus, for example, a typical male in
the French group with the group's average level of experience can expect to get am
income increase of 0.447 for an additional year of experience based on the full
model estimate. The comparable estimate for the reduced model is 0.98%. The return-
to-experience figures reported in Table 5.1 have been computed for individuals who
did not marry prior to completing school, were not self-employed, did not partici-
pate in an apprenticeship program, and did not attend high school or college. The
effects of these factors on the experience/earnings profile and, consequently, on
the rate-of-return to experience depends on the level of experience. However,
individuals who attended school after marriage, had apprenticeship training, or
attended high school or university tend to have higher percentage increase in
earnings per additional year of experience during early years of work, but these
percentage increases tend to decrease relatively more quickly with labor force
expérience. Individuals who obtained a university degree have higher percentage
rates of increase in earnings per year of experience than non—-degree-holders
throughout their working life. Self-employed individuals, on the other hand, will
get lower percentage increases in earnings in early years relative to individuals

(5)

working for wages or salaries.

The rates-of-return to schooling as measured by the reduced model are
higher than those measured by the full model for all nine of the ethnic groups.
The weighted average rate-of-return to schooling in the full meodel is 5.02%,
whereas in the reduced model it is 6.287Z, the latter being 25,17 higher than the
former, The rate-of-return to experience for each ethnic group computed
‘from the reduced model is also higher than that computed from the full model. The
weighted average rate-of-return evaluated at the overall average experience level
implies a 0.607% increase in‘earnings per year of experience in the full model, and
1.14% increase in earnings per year of experience in the reduced model, the latter
being 90.07 higher than in the full model. Attaining more education or experilence
makes it possible to obtain jobs iIn higher paying occupations and industries. Thus,
the inclusion of occupational and industrial control variables lowers the observed

rates-of-return to schooling and experience since these attributes of human capital

See footnote(s) on page 88.
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are no longer picking up the job shifts accompanying education and experience
increases.

Comparing ethnic groups in Table 5.1 it is apparent that groups
with high marginal rates-of-return to schooling also tend to have high average
levels of schooling. The marginal rates-of-return to schogling by ethnic
group are plotted against average level of schooling by ethnic group for
the reduced model in Chart 5.1. The simple correlation between the two is .83
for the reduced model and .87 for the full model. It appears that individuals in
groups with higher rates-of-return to schooling respond by acquiring higher levels

(6) The net effect of this is that the intergroup

of schooling, and vice versa.
varlation in the level of schooling attended and its rate-of-return reinforce
each other in contributing to the earnings differentials observed among the ethnic

groups.

What is not obvious, however, is why the rates—of;return differ so marked-
ly among the groups, varying from 1.38% for Native Indians to 7.47% for the British
(based on the reduced model). These rate-of-return differences could arise from any
one or moré of the following differences among the ethnic groups: differen-
tials in motivation for, or skills at, learning; differences in the quality of
school attended;(7) and differentials in motivation or skills relating to the use
made of acquired human capital in earning income. All of these differences are
associated with labor supplied. It is also possible that differential rates-of-
return are due to demand-side phenomena, namely racial and ethnic discrimination

practiced by employers.

From the policy standpoint, it is interesting to compare the relative
importance of differences in levels of schooling and experience, differences in
rates-of-return, and residual ethnic effects in explaining earnings differen-
tials among the various groups. Table 5.2 shows the effects on the ethnic
groups' earnings levels of changing the levels of schooling and experience to the
across—-group average level while holding éonstant the rates~of-return at their

actual levels; of changing rates-of-return to the across-group average rate-of-

See footnote(s) on page 88.
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Chanl — 5.1

Reduced Model Rates-of-return to Schooling Versus Years of
Schooling by Ethnic Group

Return to schooling : Return to schooling
8 8
British &
@ Oriental
7 7
@ Jewish
@ East European
6 B
@ North European
French
5 ‘ ® Fren 5
@ (talian ® Other and Unknown
4 4
3 3
2 2
Native Indian
[
1 1
7 8 9 10 11 12 13 14

Years of schooling

Source: Table 5. 1




TABLE 5.2. Percentage Differences in Earnings by Ecthnic Group for Alternative Combinaticons of Rates of Return and Levels of Schooling and

Experience(l)
Reduced Model Full Model
Own rates, Average Average Total of Oum rates, Average Average Total of
Ethnic Ethnic average rates, rates and average Ethnic average rates, rates and average
group dummy levels own levels levels and dumm; dummy levels ovn levels levels and dummy
(n (2} (3 (4) (5)=(1)+( (6) (7} (8 (9) (10 =(6)+(P)
French 20.4 - 4.7 -23.5 -29.3 - 8.8 16.8 - 3.7 -18.7 -23.2 - 6.4
Rorth European 9.7 8.9 - 9.5 - 8.7 1.1 11.9 0.7 -10.1 - 9.4 2.5
East
European - 7.3 1.1 9.7 11.0 3.7 - 6.1 - 0.2 10.0 10.5 4.4
Italian 4E.1 - 8.9 =31.4 =43.0 - 2.0 21.3 - 8.7 - 6.3 -25.9 - 4.6
Jewish ~34.3 17.1 72.6 -86.8 52.5 =-43.0 14.8 70.8 81.6 38.6
Oriental =-13.0 - 4.9 20.8 25.4 12.5 - 1.2 ~ 3.4 9.3 13.6 12.4
Native Indian 53.2 - 4.0 -56.0 -74.8 =-21.7 54.6 - 2.8 -63.9 -78.9 =244
Other, unknown 7.5 - 2.4 -11.8 =-14.1 - 6.5 - 4.5 - 1.8 - 1.7 - 3.3 - 7.7
British -16.1 4.6 17.7 21.6 5.5 ~11.6 3.6 12.4 15.5 3.8

(1) These percentages were derived as IOO(bj

- zwibi)’ where the b

W, are the proportion of the sample consisting of the ith ethnic group.

i

are the estimated regression coefflcients of the ethniec dummies and the

These numbers should be interpreted as the percentage deviation

of the geometric mean income of the jth ethnic group from the overall geometric mean that is not explained by the rest of the model.

Source: Computed from Tables E.2 and E.3 and Public Use Sample Tape.

- 6L =
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return while holding constant levels of schooling and experience at their actual
levels; and of changing both the levels and the rates—of-return to the across-group
average level and rate. Finally, the table shows the percentage deviation of each
group's mean earnings from the across-group mean of earnings that is explained

by the ethnic dummy variable after controlling for human capital and all other

factors,

The interpretation of the entries in Table 5.2 is as follows for the
reduced model. Members of the French group tend to have a geometric mean income
which is 20.4% above the overall average after controlling for all other effects.

An individual with French rateg-of-return to schooling and experience and the French
levels of schooling and experience would receive 4.77 less than anm individual with
French rates-of-return and across-group average levels of schooling and experience.
In other words, the '"below average' levels of schooling and/or experience of the
French group "account" for this group having an earnings level 4.77 below what it
otherwise would be. On the other hand, an individual with French rates-of-return
and French levels of schooling and experience would receive 23.57 less than an
individual with across—group average rates~of-return and French levels. Thus, the
"below average" rates-of-return of the French group result in 23.5% lower earnings.
An Individual who had French levels and rates would receive 29.37%7 less than an
individual with both across-group average levels of and rates-of-return to schooling
and experience. Finally, the "typical French individual" defined by the French
dummy variéble as well as French levels and rates-of-return is predicted to receive
8.8% less than the overall average as a consequence of "being French'', all other
things.held constant. This percentage can be interpreted as the relative net effect
of French ethnicity on earnings. The interpretations of the entries in the right

half of the table for the full model are identical.

Comparing columné {(2) with (3) and (7) with (8), it is apparent from both
the full and reduced models that differential rates-of-return are far more important
in explaining inter-ethnic group differences in earned income than are differences
in levels of schooling and experience, Thus, it appears that the intergroup

differences in skill production and/or imperfections in markets for the skills
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produced by schooling and experience result in intergroup differences in rates-of-
return that are more important in determining ethnic earnings differentials

than are differences in the distribution of levels of schooling and experience
across ethnic groups. From a policy making standpoint this is unfortunate.
Consider policies for raising the income levels of Native Indians. Based on
calculations such as those in Table 5.2, raising the level of Indian education
from its average of 7.31 years to the across-group average of 10.24 years would
result in an income increase of only 3.1 or 4.07, depending on whether full or
reduced model estimates are used. On the other hand, if ome could raise the rate-
of-return for Indians' schooling and experience to the across—group average rates,
it would result in earnings increases of 64 or 567, depending on whether full or
reduced model estimates are used. Raising the rates-of-return Native Indians
receive, however, would be a much more difficult (if not impossible) objective to

achieve than raising their schooling levels.

The combined effects of differemntial levels of and rates—of-return to
human capital (columns 4 and 9) are at least partly offset for every group by
other factors associated with the ethnic group that have not been explicitly
controlled for in the models, and were consequently captured by the ethnic dummies.
In every case, the effect of the ethnic group dummy (columns 1 and 6) was in
the direction opposite to that of the total human capital effect (columns 4 and 9).
Thosé groups having high levels of and rates-of-return to .schooling and experience,
such as Jewish and British (Table 5.1), tend to have large negative coefficients on
their dummy variables (Table 5.2), while groups such as Italian and Native Indian
which have low levels of and rateg-of-return to human capital tend to have large
positive coefficients on their dummy variables. Cleariy, human capital plays a more
important role in the determination of earnings for the former groups than it does

for the latter. This conclusion holds for both the full and reduced model.

The inclusion of the market effects variables in the full model not only
reduces the rates-of-return to schooling and experience, but it also tends to reduce
(for six of the nine groups) the absolute magnitudes of the ethnic dummies.

Thus, it appears that the presence of industrial, occupational and locational
variables diminishes the residual effects of ethnicity and race per se on earnings.
This is consistent with the hypothesis that certain ethnic groups have

preferences for specific industries, occupations, or locations. But it is also
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consistent with the hypothesis that there is systematic discrimination practised by
employers in certain occupations and industries that takes the form of direct
barriers to entering higher paying industries and occupations, and these barriers
are maintained regardless of the individual's qualifications in terms of education

and experience.

5.3. Inequality Analysis

This section analyzes the sources of variation in the logarithm of the
weekly-wage rate (LWR) and the logarithm of annual earnings (E). The logarithmic
wage rate an individual receives 1is considered to be the sum of two types of
effects--personal attributes and market effects (PME), and human capital effects

(HCE). Thus, for the ifh individual

LWR; = PMEj + HCEj (5.1)

Annual earnings are the product of the weekly-wapge rate and the weeks of work.
Hence, the logarithm of annual earnings is the sum of the logarithm of the wage
rate plus the logarithm of weeks of work, a labor supply effect (LSE).(B) Thus,
E; = LWR{ + LSE. Substituting Equation 5.1 for LWR results in

+ LSEi (5.2)

E; = PME; + HCE;

On the basis of Equation 5.1, the variance of the logarithm of the wage rate can be

denoted as:

V(LWR) = V(PME) + V(HCE) + 2C(PME,HCE), (5.3)
where V and C denote the variances and covariances of the bracketed terms.
The corresponding equation for annual earnings is

V(E) = V(PME) + V(HCE) + V(LSE) + 2C(PME,HCE) + 2C(PME,LSE)

+ 2C(HCE,LSE). (5.4)

See footnote(s) on page 88,
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Equation 5.3 and 5.4 can be used to partition the varlances of the
logarithm of weekly and annual earnings, which are the inequality measures being
used in this étudy, into various sources. Thus, for example, inequality in the
distribution of the wage rate among individuals arises from three sources:
perscnal attribute and market effects, human capital effécts, and an interaction
of these two effects.’ Similarly, the inequality of anmual earnings is partitioned
into three direct sources: human capital effects, personal attributes and market
effects, and labor supply effects. In addition, the interaction among these direct

effects must be taken into account.

The variances of the logarithms of weekly and annual earnings have been
partitioned into these sources using the method described in Appendix F. It should
be noted that, as a consequence of the procedure used to estimate the earnings
equations it is possible to allocate all of the variance to these sources, including
that portion of the wvariance which was unexplained. The resulting varilance parti-

tions are presented in Table 5.3.

The variance partitions for all three models indicate that personal
attribute effects are a more important source of inequality than human capital
effects. (In the full model market effects are combined with personal attribute
effects.) 1In every case, the direct personal attribute affects account for at
least twice as much inéquality as the human capital effects. Thus, the variations
in the levels of and rates-—of-return to human capital among individuals do not
result in as much inequality as do variations in personal attributes (ethnicity,
period of immigration, marital status, self-employment status, etc.} in the wage~
rate and reduced models, and variations in personal attributes as well as market
effects (occupation, industry, region, community size, etc.) in the full model.
There is, however, a large negative covariance between these two sources of income
inequality in all three models. This suggests that individuals who do relatively
well in terms of earnings via human capital effects do relatively badly in terms of
earnings via personal attributes and market effects, and vice versa. This implies
that personal attribute and market effects and human capital effects tend to offset
each other as sources of earnings inequality. In other words, if it were not for
the fact that the interaction of these two sources tends to offset the direct

effects, earnings inequality would be larger.
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TABLE 5.3. Partition of the Variance of the Logarithms of Weekly-wage Rate and
Annual Earnings(1)

Personal attributes Labor supply Human capital
(and market effects)(2) effects(3) effects

A. Wage-rate model: V(LWR) = .636

Personal attributes 0.683

Human capital effects ~=0,252 0.205

B. Reduced annual earnings modél: V(E} = 1.087

Personal attributes 0.690
Labor supply effects 0.196 0.217
Human capital effects -(.348 0.010 0.345

C. Full annual earnings model: V(E) = 1.087

Personal attributes and

market effects 0.655
Labor supply effect 0.199 0.207
Human capital effects ~(.249 ¢.011 0.284

(1) The elements on the principal diagonal are the variances and the off-diagomnal
' elements are two times the covariance of the relevant effects. The components
may not sum to the total due to rounding error.

(2) Market effects appear only in the full model.
(3) These effects are not present in the wage rate model.

Source: Computed from Tables E.1-E.3 and Public Use Sample Tape.
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In both the reduced and full annual earnings models, the direct contri-
bution of labor supply variations to earnings inequality is less than the direct
contribution of either the personal attributes and market effects or the human
capital effects. The covariance between labor supply effects and human capital
effects is quite small and this interaction accounts for approximately 1% of the
total inequality in earnings. However, there is a more substantial interaction
between labor supply effects and personal attribute and market effects, and this
interaction amounts to nearly 207 of the total inequality. Thus, it appears that
individuals deriving high earnings from personal attributes, or personal attributes
and market affects, tend to supply relatively larger amounts of labor, As a
consequence, these latter two sources of inequality reinforce each other and tend
to result in more inequality. On the other hand, the level of earnings from human
capital does not seem to influence the amount of labor supplied, and these two

effects do not reinforce or offset each other.

The partitions obtained from the reduced and full annual earnings models
are quite similar. However, including the market effects controls in the full
model results in a substantial reduction in the estimated contribution of the human
capital affects as a source of inequality. The direct human capital effect contri-
bution is 0.345 in the reduced model and 0.284 in the full model. There is an
offsetting difference in the interaction between the human capital effects and the
personal attributes and market effects. This interaction was -0.348 in the reduced
model, whereas in the full model it was -0.294., Both of these changes can be
attributed to the smaller estimates of the rates—of-return to human capital obtained
in the full model. Tt is also inferesting to note that the sum of the direct
effects of personal attributes plus market effects in the full model is 0.655,
which is less than the 0.690 direct contribution of only the personal attribute
effects in the reduced model. Thus, the market effects tend to offset the personal

attribute effects in the full model.

It 1s instructive to partition the variance of the logarithm of annual

earnings another way. Substituting Equétion 5.3 into Equation 5.4 ylelds

V(E) = V(LWR) + V(LSE) + 2C(LWR,LSE), {5.5)
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where QC(LWR,LSE) = 2C(PME,LSE) + 2C(HCE,LSE). Table 5.4 portrays the variance
partitioning corresponding to Equation 5.5 for both the reduced and full annual
earnings models. The results are almost identical for the two models. Approxima-
tely 627 of the variance in the logarithm of annual earnings is attributable to
variations in the weekly-wage rate, 197 to the variations in labor supply, and 197
to the covariation between these two effects. Thus, one can conclude that inter-
personal variations in weekly earnings are far more important than inter-personal
variations in weeks worked in producing the observed inequality in individual

annual earnings.
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TABLE 5.4, Partition of the Variance of the Logarithm of Annual Earnings Wit

Respect to Wage Rate and Labor Supply Effects(l) ' '
Wage rate effect Labor supply effect

A. Reduced model: V(E) = 1.087

Wage rate effect .687

Labor supply effect . 206 .217
B. Full model: V(E) = 1.087

Wage rate effect .690

Labor supply effect .210 . 207

{1) The elements on the principal diagonal are the variances,and the off-diagonal
elements are two times the covariances of the relevant effects. The components

may not add to the total due to rounding error.

Source: Computed from Table 5.3.
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FOOTNOTES

{1} Most coefficient estimates differ by less than one standard error between the
two sets of estimates, and only one coefficient differs by more than two standard
errors., This was the interaction of married-in~school (MIS) and experience (EX),

and those coefficients differ by less than 2.3 standard errors.

{(2) Given the high rate of unemployment among Indians, the potential experience
measure used (age minus years of schooling minus six) probably overestimates

actual work experience,
(3) The rates-of-return to schooling for the various groups are calculated as

100 (2 = 100 (a; +b 3q ¢ c KD,
where ai is the estimatelof the schooling coefficient for the ith ethnic
group, b and ¢ are the estimated coefficients for the interactions of years of
schooling with school quality and with the capital/labor ratio, respectively,
and SQ and KIR are sample means for the school quality and capital/labor ratio
variables, respectively. (Note c is zero in the reduced mode since KLR is not
included in that model.)

(4) The rates-of-return to experience for the various groups are calculated as

100 (&%) = 100 @ v 2, + R + KR . E),

where di and e, are the estimated coefficients for experience and experience
squared for the ith group, f and g are the estimated coefficients for the
interactions of KLR with experience and with experience squared, respectively,
KLR is the mean capital/labor ratio, and Eii is the mean experience level for
group i. (Again, note that both f and g are zero in the reduced model since

KLR is not included in that model.)

(5) The effects of these factors on the age-earnings profile are discussed in

greater detail in Appendix E.
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(6} A similar pattern is not evident with respect to experience and its rate-of-
return. This is probably due to the fact that individuals have no control over
their potential experience levels once they leave school. Hencé, those indivi-
duals in grbups with high rates-of-return to experience cannot deliberately

acguire high levels of experience.

(7) Although we attempted to control for school quality by including an annual
provincial expenditure per enrolled pupil variable (SQ), this would not control
for variations within provinces associated with ethnicity or race of the student
body. Besides, this variable's poor performance in the regressions indicate it

is probably not a very good proxy for school quality in general.

(8) This labor supply effect incorporates the coefficient for LWW, which in the
reduced model was 0.847 and in the full model was 0.827.






CHAPTER 6

THE EMPIRICAL ANALYSIS OF FEMALE EARNINGS

6.1.

Introduction

This chapter discusses the factors affecting the earnings of individual

females.

ethnic groupings of females.

It utilizes analyses of earnings functions estimated separately for five

One of the shortcomings of the PUS data is lack of information on labor

force experience.

For males, potential labor force experience can be calculated as

age minus years of school attendance minus six, and this can be considered a rea-

sonable estimate of actual experience.
labor force for childbearing and rearing.

appropriate for women.

Females, however, tend to drop out of the
Consequently, the same procedure is less

In Chapter 3 and Appendix C, a two-stage estimation proce-

dure was outlined which can be used to estimate hiatuses in work activity due to

childbearing and rearing.

This allows adjustments to be made in the potential

experience variable for discontinuities in experience related to motherhecod.

This two-stage procedure was used to estimate earnings functions for

31,481 individual females who satisfied the criteria specified in Chapter 4. In

order to simplify computation and estimation, functions were estimated for each of

five ethnic groupings, separately.

following descent:

1.
2!
3.

British Isles
French

North European (Austrian,
Finnish, German, Netherlands,
Scandinavian)

East and South Eurcopean
(Czeck, Hungarian, Polish,
Russian, Slovak, Ukranian,
Italian and Jewish)

Other Ethnic Groups

(Negro, West Indian, Chinese,
Japanese, Native Indian,

Other, and Ethnic Group Unknown)

These groups consisted of females claiming the

15,093 individuals

7,623 individuals

3,298 individuals

3,592 individuals

1,875 individuals
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Three separate specifications were estimated for each earnings function.
The results for the first stage for one of the specifications and the second-stage
results for all three specifications are reported in Appendix G, Tables G.l through
G.4. The coefficient estimates of one of the specifications, the full annual ear-
nings model, are discussed in detail in that Appendix. 1In the remainder of this
section, we discuss the principal implications of the coefficient estimates.

Interested readers are referred to Appendix G for a more detailed discussion.

The simplest specification, the reduced model has the logarithm of annual
earnings as its dependent variable. This model includes continuous variables for
years of schooling, adjusted potential labor force experience and the square of this
variable, an estimate of the labor force hiatus, and the logarithm of weeks of work.
In addition it includes dummy variables for having a university degree, working
part-time hours, for ever having been married, and sets of dummies for region and

(1) Statistical tests indicated that each of the variables

for type of community.
{(or sets of region and community type variables) contributed significantly to the
explanation of annual earnings. All variables had their expected signs with the
exception of the ever-married variable. This variable indicated that women who were
ever-married earned more income than never-married women in the same ethnic group
after controlling for all other factors. This ever-married/never-married dif-
ferential ranged from 107 for Other females to 267 for East and South European

females., (Possible reasons for this surprising finding are discussed in detail in

the next chapter.)

The variables for type of community indicated that, after controlling
for all other factors, earﬁings of women were lowest in rural farm communities and
were second lowest in rural nonfarm communities. Women in urban areas under 30,000
in population had the highest earnings with the second highest occurring in urban
communities with populations of 30,000 and over. This ordering was the same for
all ethnic groups.‘ The variables for geographic region indicated no consistent pat-

tern of regionmal variation in earnings among the ethnic groupings.

A second specification using the logarithm of annual earnings as the de-

pendent variable was also estimated. This model is subsequently referred to as the

See footnote(s) on page 106,
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full annual earnings model. The explanatory variables in this specification in-
cluded all those in the reduced model. In addition, variables to control for the
average wage in the occupation and province of employment, self-employment, being
the head of a census family, working overtime hours, being proficient in both of-
ficial languages, and the occupation of employment were included. Furthermore, the
ever-married variable of the reduced model was disaggregated into two variables --
one for currently married and one for widowed, divorced, or separated. Significance
tests indicated the additional variables contributed significantly to the explana-

tion of annual earnings over and above the variables used in the reduced model.

The major surprise among these additional variables are negative and .
statistically significant coefficients for the variable for the French and North
European groups. The overtime hours cpefficient was positive and significant (as
expected) for the British group, and it was not significantly different from zero
for either the East and South European or the Other groups. These coefficients in-
dicate that, after controlling for all other factors, females of French and North
European descent who work overtime hours earn 6.97 and 11.47 less, respectively,
than do women in these groups who work normal hours. Women in the British group
who work overtime hours earn 4.77 more than thelr counterparts who work regular
hours. The two variables for being currently or formerly married had positive coef-
ficients for all ethnic groups indicating, as in the reduced model, that ever-mar-
ried women tend to earn more than never-married women after contrelling for all
other factors. The ordering of earnings by type of community for each of the ethnic
groups was the same as in the reduced model. As in the reduced model, the coef-
ficients of the regional variables showed no consistent pattern among the ethnic
groups; furthermore, these variables tended to be less significant in the full
model than in the reduced model. This suggests that in the reduced model the
regional variables serve as proxies for demand effects, whereas in the full model
the occupation and the provincial-occupational wage variables captﬁre some of these

effects, tending to reduce the explanatory power of the regional variables.

The third specification estimated for each of the ethnic groups is desig-
nated the wage rate model. The dependent variable in this model is the logarithm
of annual earnings divided by the weeks of work (i.e., the logarithm of the implied
weekly wage rate). The explanatory wvariables in this model are identical with

those of the full annual earnings model with the exception that the logarithm of
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(2)

The coefficient estimates for the wage rate model

(3)

weeks of work is not included.

are virtually identical to those for the full model.

6.2. Factors Affecting the Level of Female Earnings

The geometric mean earnings of females for the various ethnic groups were
plotted against age in Chart 2.3. While there do not appear to be substantial dif-
ferences in female age-earnings profiles by ethnic grouping, the importance of ed-
uvcation in the determination of individual female earnings is clearly illustrated
by the age-earnings plots by level of education in Chart 2.1. Those females with
higher schooling levels tend to have higher incomes, especially those who are bet-

ween 25 and 65 years of age.

The average years of schooling and geometric mean earnings by ethnic
groupings are presented in Table 6.1, The North European group has the lowest,
whereas the French group has the highest geometric mean earnings, the latter being
17% higher than the former. On the other hand, the North European females have the
second highest average level of education (10.94 years) whereas the French females
have the third highest level of education (10.25 years). The British females have
the highest level of education (11.36 years), but the second lowest earnings level.
At the other end of the education spectrum, the Other female‘grouping has the sec
second highest earnings level but has the lowest level of schooling (10.02 years).
The simple correlation between years of schooling and geometric mean earnings across
these five groups is -0.76. We have no ready explanation for the negative correla-
tion between geometric mean earnings and years of schooling across these ethnic
groups. (The comparable figure for nine male groups was positive as expected and

equalled 0.59.)

Within ethnic grouping, the partial effect of schooling level on earnings
level was positive and significant. The magnitude of the effect is indicated in the
last three columns of Table 6.1. These figures measure the percentage increase in
earnings that an individual would experience from each additional year of schooling

(4)

when all other factors are held constant. For example, the estimate obtained

from the reduced model for the British group implies that each additional year of

See footnote(s) on page 106.
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TABLE 6.1. Geometric Mean Income, Years of Schooling, and Rates-of-Return

to Schooling for Females by Ethnic Groups

Return to schooling

Geometric Years
Ethnic group mean of Full Reduced
earnings schooling  annual Wage annual
earnings  rate earnings
$
British 1,980 11.36 3.78 3.76 6.63
French 2,123 10.25 3.99 3.91 7.61
North European 1,821 10.94 3.68 3.68 6.18
East and South |
European 2,115 10.02 2,10 2.11 4,17
Other 2,122 10.02° 2.36 2.33 5.10
Weighted average 2,019 10.81 3.54 3.51 6.45

Source: Tables G.2 through G.4 and Public Use Sample Tape.
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schooling would, ceteris paribus, result in an earnings increase of 6.63%7. The
most remarkable feature of these figures is that the implied percentage increase in
earnings per year of schooling in the reéeduced model is much higher than in the full
model for all ethnic groupings, in some cases being nearly twice as large in the
reduced model. Comparing the weighted average returns to schooling for all females
from the full annual earnings model with the reduced annual earnings model, the
return to education increases from 3.54 to 6.45, an 827 increase. This difference
is probably due to the fact that higher paying occupations are only open to indi-
viduals with higher levels of schooling. Since the occupation ofhemployment is
held constant in the full model, earnings increases associated with higher education
result only from higher pay within occupations. In the reduced model, however,
since there are no controls for occupation, the return to education is a composite
of the increase earnings associated with higher paying occupations and increased

(5)

earnings within occupations,

There was also considerable variation in the return to education across
ethnic groupings, the French females having the highest and the East and South
European females having the lowest return to education. The simple correlation be-
tween gecometric mean earnings and return to education is also negative but much
smaller in absolute magnitude than between years of schooling and earnings. On the
other hand, the correlations between the rate-of-return to schooling and level of
schoolings are positive for all three sets of rate-of-return estimates and equal to
0.7 for both of the full models and 0.5 for the reduced model. The rates-of-return
to schooling for the full annual earnings model are plotted against the years of
schooling in Chart 6.1. From this figure it is obvious there is a positive as-
sociation between rate-of-return to and level of schooling, with the French group

deviating somewhat from the pattern.

As relates to formal schooling being the cause of observed earnings dif-
ferences among female ethnic groupings, we have the following situationm: whereas
rates—of-return to schooling are positively associated with educational attainment
across ethnic groupings, both attainment and ratés-of-return are negatively related
to earnings levéls across ethnic groupings. Thus it appears that ethnic differences

in levels of schooling attained and the returns earned from this schooling are not

See footnote(s) on page 106.
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Chart — 6.1 !

Years of Schooling Versus Full-model Rates-of-return to
Schooling for Females by Ethnic Group

Return to schocling Return to schooling
4.5 4.5
French
40 * 4.0
L]
North European @ British

35 35
3.0 30
25 - 25

Other

East and Scouth European
290 20

a5 100 105 11.0 115 12,0

Years of schooling

Source: Table 6.1
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a major source of inter-ethnic earnings differentials for females. Other sources

for these differentials must be explored.

Inter-ethnic geometric mean earnings differentials can be partitioned into
two parts. The first is that part of the differential which can be explained by
inter-ethnic differences in attribute levels (education,. experience, etc.), The
second part is a residual which can also be interpreted as the portion of the inter-
ethnic earnings differential stemming from inter-ethnic differences in the rates—of-

return to attributes.

The first part of the differential is calculated by taking the inter-ethnic
differences in mean attribute levels and weighting these differences by the appro-
priate Fegression coefficients. Formally, it is calculated as 100 & (ii - ii)bi,
where i; is the mean level of attribute k for ethmic groups i (i=1,2), bi is the
estimated regression coefficient, and the summation is over all the independent
variables in the model. The resulting quantity is the percentage by which the
earnings of Group 1 exceed those of Group 2 because of the inter-ethnic differences
in attribute levels it can be negative). When comparing two ethnic groups, the
magnitude of this term will depend on whether the regression coefficients of the
first or second group are being used as weilghts (i.e., there is an index number
problem). Consequently, both sets of regression coefficients should be used in

every pairwise comparision as they will generate upper and lower bound estimates of

the portion explained by attribute differences.

These upper and lower bounds can be subtracted from the percentage dif-
ference in earnings between the ethnic groups to obtain upper and lower bounds on
the residual. This residual can also be calculated as the inter—ethnic differential

in the regression coefficients weighted by the mean attribute levels of one of the
ethnic groups as 100 Z(bi—bi)ii. As above, the magnitude of the result depends on

whether the weights (Ettribute levels) of Group 1 or 2 are used. Thus, upper and

lower bounds on the rate-of-return effects are provided by using the attribute levels

(6)

of the two groups as weights. The partitioning procédure is discussed in greater

detail in Appendix H.

See footnote(s) on page 106.
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The procedure described above was used to partition the gross differences
in geometric mean earnings between pairs of the five ethnic groupings. The results
are reported in Table 6.2. Based on the signs of the attribute level effects for
the various ethnic pairs, it is evident that the French female group had the highest
weighted average level of attribute while the Noith European female group had the
lowest weighted average level. This low level of attributes, in general, was the
principal reason the North European females had the lowest earnings. Based on the
signs of the rates-of-return effects, it is evident that the British females had
the lowest weighted average rate-of-return on their attributes in general, and this
is the reason the British females had the second lowest earnings level. The East
and South European group, on the other hand, had the highest average rates—or-return,
but the effect of these high rates-of-return on attributes was offset by the fact

that this group had the second lowest level of attributes.
This section has focused primarily on differences in earnings levels among
ethnic groupings. The next section discusses the degree of income inequality within

ethnie groupings.

6.3. Inequality of Female Earnings

The measure of inequality used in this study is the standafd deviation of
the logarithm of earnings. As discussed in Chapter 3, the problem with this and all
other measures of inequality is that they are meaningful only as relative measures.
In other words, all that can be done is to compare the degree of inequality among
various distributions to decide which are relatively more unequal. It will also be
useful to reemphasize the fact that different inequaltiy measures can and do result
in different rankings, and we are only examining one measure, the standard devia-

tion of the logarithm of earnings.

The standard deviation of the logarithm of earnings for the five female
ethnic groupings is reported in the first row of Table 6.3. These fipgures suggest
that the North European and British groupings have the most unequal distribution of
earnings, while the French, East and South European, and the Other groupings have
somewhat more equal distributions. Thus, the North European and British groups not
only have the lowest geometric mean earnings (Table 6.1), but these earnings are

more unequally distributed than for the other three ethnic groupings. On the other
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TABLE 6.2. Partitioning of Female Inter-ethnic Earnings Differences Based on Full

Annual Earnings Regressions(1)

Attribute level

effects(2) Rates—of—return(a)
Gross Lower Upper Lower Upper
Groups compared differential (4) bound bound bound bound
British/French - 7.0 - 3.7 - 4.9 - 2.0 - 3.3
British/North European 8.3 10.9 11.0 - 2.6 - 2.7
British/East and South
European - 6.6 1.3 2.2 - B.0 - 8.9
British/Other - 7.0 - 0.9 - 2.8 - 4.2 - 6.1
French/North European 15.3 10.5 16.9 - 1.6 4.8
French/East and South
European 0.4 4.9 7.3 - 4.5 - 7.0
French/Other 0.1 3.2 3.3 - 3.2 - 3.3
North/East and South
European -14.9 - 7.7 - 9.9 - 5.0 - 7.2
North European/Other -15.3 -11.9 -12.7 - 2.6 - 3.4
East and South Europeaﬁ :
{Other - 0.3 - 2.7 - 3.1 2.3 2.8

(1)

(2)

The numbers in the table are percentages. Positive (negative) numbers
indicate that the group listed first (second) in the row had the advantage.

Computed as 100 E(ii - ii)b;, where i(=1,2) indicates the first
and second ethnic group in the row,'ii is the mean level of attribute k for

ethnic grouping i; and b, is the associated regression coefficient for ethnic

k
group i.

(3) Computed as 100 E(b; - bi) ﬁi, where all symbols are defined as above.

(4)

Computed as 100(El - EZ), where E, is the mean of the logarithm of earnings

i
for the ethnic group listed first (i=1) and second (i=2) in the row. The
resulting number is the difference between the geometric mean earnings of
the two groups as a percent of the average cf the two means.

Source: Computed from Table G.2 and Public Use Sample Tape.
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TABLE 6.3. Sources of Female Earnings Inequality Within Ethnic Groups

Ethnic groups

Source
of : North East and South

inequality British French European European Other
Tota1l P 1.21 1.12 1.22 1.11 1.10
Years of schooling(z) .18 . 24 .18 .16 .21
University degree(z) .05 .05 .07 .06 .05
Years of experience(a)(a) .49 . 54 .57 .36 44
Weeks of work(z) .69 .64 .70 .7 .63
Part-time work >’ .36 .24 .34 .30 .26
Marital status(z) .07 .07 .07 .11 .05
Labor force hiatus(?) .05 .06 .09 .05 .05
Type of community(3) 05 .06 .05 ~ .05 . 06
Region(B) .06 .08 .06 .05 .05

(1)

(2)

(3

Computed as the standard deviation of the logarithm of annual earnings. The
overall standard deviation for the five groups is 1.173. )
Computed as Ibil Si’ where | bi | is the absolute value of the appropriate
regression coefficient from Table G.4 and S, is the standard deviation of

i
the corresponding independent wvariable.

Computed as [? bi Si]é, where 1 ranges over the appropriate variables.

" (4) These figures are overestimates. Lower bounds are as follows:

British .39; French .44; North European .46; East and South European .30;
and Other .37. The true values lie somewhere between these values and those
reported in the body of the table. For an explanation, see footnote 10 in
the text. :

Source: Computed from Table G.4 and Public Use Sample Tape.



- 102 -

hand, the French, East and South European, and Other groupings have relatively more

(7

equal distributions of earnings and also have higher earnings levels.

Aﬂ\}ndication of the sources of income inequality for the various ethnic
groupings canﬁbe obtained by‘multiplying the absolute values of the estimated re-
gression coefficilents from the earnings functions by the standard deviation of the
corresponding independent variables. The resulting numbers indicate the contribu-
tion that variations\in the explanatory variable make to variations in the logarithm
of earnings (as measured by the standard deviation), all other factors held

(8)

constant. In the case where a set of variables is required to control for some
(9

factor (region, for example), only the total effect for the set is reported.

The results of these calculations are reported in Table 6.3.

The larger the numbers in a particular row in this table, the greater the
contribution of that factor to inequality in the distribution of earnings. Based
on this criterion, it is clear that the major source of earnings inequality for all
of the ethnic groupings is the distribution of weeks of work. This is followed in

importance by the inter-ethnic distributions of years of experience,(lo)

part-time
work and years of schooling (in‘that order). Perhaps the most surprising feature

of these results is the small magnitude of the contribution from the regional dummies.
The quantities in this row are among the smallest in the table. This suggests that
region does not contribute very much per_se to income inequaltiy once all other
factors are taken into account, and is consisteﬁt with our earlier discussion of

the relative importance of the regional control variables in explaining levels of

earnings.

In comparing the sources of earnings inequality across ethnic groupings,
not much can be said about why some. ethnic groupings have relatively more unequal
earnings distributions that others. The reason for this is that many of the
explanatory variables' effects exhibit conéiderably more variation across ethnic
groups than do the inequalities in the earnings distributions themselves. This is
particularly true of the inter-ethnic variations in the effects of schooling and

marital status.

See footnote(s) on page 106,
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To summarize, the three most important sources of intra-ethnic eérnings
inequality were found to be the distributions of weeks of work, part-time work, and
years of potential labor force experience. Chapter 8 is devoted to an analysis of
the distribution of weeks and hours of work. The distribution of years of potential

labor force experience is discussed in the next sectien.

6.4. Estimated Years of Labor Force Experience

One of the major problems in explaining the earnings of women using the
PUS data is that this data base does not contain informatien on their labor force
experience. TFemales tend to drop out of the labor force for purposes of bearing
and rearing children, and no data are available on the length of the hiatuses in
work activity. We have attempted to estimate the length of these hiatuses omn the
basis of the number of children ever born using the procedure described in Chapter 3
and Appendix C. These estimates were used to adjust computed years of potential
experience based on age and years of schooling. Recently, some data on the median
years of labor force experience for males and females in different age groups have
been published by Statistics Canada (Catalogue No. 13-557). The purpose of this

section is to compare our estimates with those of Statistics Canada.

The most relevant Statistics Canada data are reported in Table 6.4. Com-
parable estimates using our procedures are reported by ethnic group ;n Table 6.5.
One very important distinction between the data in Tables 6.4 and 6.5 must be noted:
Statistics Canada has reported medians whereas we have reported means, and this

makes comparisons between the two somewhat difficult.

Comparing our results for males with those reported by Statistics Canada,
it is evident that our means for the 45 and over age groﬁps are substantially higher
than their median for the same age group. However, when comparing means.and medians
for open-ended classes of positively skewed distributions such as the ones con-

(11)

sidered here, the median will always be lower than the mean. The medians and
means for males in the lower age groups are much closer, which is consistent with a

lesser degree of skewness in the lower age groups.

See footnote(s) on page 106.
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TABLE 6.4. Median Number of Years in the Labor Force by Age and
Sex, for Canada, 1972

Median years in labor force

Age Male . Female Difference
Less than 24 3.0 2.8 0.2
25-34 10.7 7.8 2.9
35-44 21.5 12.6 8.9
45 and over 33.8: 18.2 15.6
Total 18.5 7.7 10.8

Source: Earnings and Work Histories of the 1972 Canadian Labor Force. Statistics
' Canada, Catalogue Number: 13-557.

Comparing the females results, the means and medians for the two lowest age
groups are reasonable close. However, they deviate rather markedly for the upper
two age groups. The female age distribution, however, exhibits a large amount of

(12)

positive skewness. This undoubtedly affects the results and perhaps makes

the comparison for the upper age groups meaningless.

Nonetheless, it appears that our procedure may have substantially under-
estimated the length of hiatus from the labor force for older females. As a con-
sequence of this, ever-married and never-married women aged thirty and over are
analyzed separately in the following chapter. These results are then compared with

results for ever- and never-married males thirty years of age and over.

See footnote(s) on page 106.
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TABLE 6.5. Estimated Average Years of Labor Force Experience by Males and
Females by Age and Ethnic Groups

Estimated
female
Ethnic groups Age group Male Female Difference hiatus
British Less than 24 2.8 2.0v 0.8 0.6
| . 25~-34 11.6 8.3 3.3 2.8
35-44 22.9 17.8 5.1 4.7
45 and over 39,7 34.1 _ 5.6 4.0
Average 22,2 16.4 5.8 2.8
French Less than 24 3.9 3.2 0.7 0.3
25-34 12.8 9.9 2.9 1.9
35-44  24.4 20.4 4.0 3.7
45 and over 40.6 35.8 . 4.8 ‘3.4
Average 21.8 14.8 7.0 1.9
North European Less than 24 2.7 2.1 0.6 0.5
25-34 12.1 8.5 3.6 2.8
35-44 23.4 17.8 5.6 5.0
45 and over 40.0 34.1 - 5.9 4.7
Average 22,0 15.6 6.4 3.0
East and South Less than 24 2.9 2.1 [« 0.6
European 25-34 12.5 9.0 3. 3.3
35-44 24.0 19.2 4.8 5.2
45 and over 40.7 34.6 _ 6.1 4.8
Average 23.7 16.4 7.3 3.3
Other Less than 24 4.0 2.8 1.2 0.6
25-34 12.4 9.9 2.5 2.4
35-44 23.7 19.4 4.3 4.2
45 and over 40.2 35.2 5.0 . 3.9
Average 20.4 14.6 6.8 2.5

Source: Computed from Public Use Sample Tape and the results of the first-stage
regressions for the reduced annual earnings model. The method is
described in Appendix C.
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FOOTNOTES

The exact variables included can be determined from Table G.4 of Appendix G.

Variable names are defined in Appendix D.

In essence, the twe specifications are identical except that the coefficient of
the logarithm of weeks of work is restricted to equal unity in the wage rate

model.

For the five ethnic groupings only six of 130 estimated coefficients differ by
more than one standard error between the annual earnings and wage rate models,

and none differ by as much as two standard errors.

These figures are simply the appropriate regression coefficients from the regres-

3E B
BYSCH) h lOObYsc

mated coefficient for the years of schooling variable.

sion multiplied by 100. That is, 100( 0’ where b is the esti-

YSCH

A similar but less dramatic effect was also observed with the males. The com-
parable weighted average figures for the nine male ethnic groups were 5.027 for
the full model and 6.287 for the reduced model, the latter being 25% higher
(compared with an 827 increase for the females). This suggests that there is
more occupational advancement associated with education for females than for
males. However, within occupations, it appears that additional schooling has

relatively greater financial rewards for men than for women.

The regression coefficients are '"rates-of-return" to the various attributes and
some researchers have argued that differences in these rates-of-return between
two groups arise from discrimination (Masters, 1974; Oaxaca, 1973; Robb, 1978).
While some of these differences may be the result of diéériminatiou, we feel
that motivation and self-selection can also be major factors in explaining dif-

ferences in coefficients between two population groups.

For all pratical puxposes, the geometric mean earnings of the French and Other
groups are equal since they differ by only one dollar. Also, the degree of
inequality of the French, East and South European, and Other distributions are

virtually identical.
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This is calculated as ibilsi’ where lbiI is the absolute value of the estimated

. regression coefficient and Si is the sample standard deviation of the indepen-

(9

(10)

(11)

(12)

dent variable. The result differs from a "standardized" regression coefficients
which is defined as bisi/sy’ where Sy is the standard deviation of the dependent
variable. We have not standardized by Sy since we are interested in allowing
the factors which contribute to the Sy to be larger for some ethnic groupings
than others.

This total effect is calculated as I bi Si t

bles in the particular set. This co%responds to the standard deviation for the

where i ranges over all the varia-

set. The covariances among the dummy variables within a particular set are all

zero because of the way these variables are constructed.

The figures for years of potential work experience reported in the body of the

tables are overestimates. The correct calculation would be givén by [?2 52
5 9 EXS "EXS

1
+b S 4+ 2b b cov (EXS, EESﬂ 2

EES "EES EXS "EES The last term in the square

brackets has been assumed to be zero since we have not computed the covariance
term. However, the covariance term and b are both positive and bEE

EXS s
tive. Thus the figures presented in Table 6.3 are overestimates. Lower bounds

is nega-

on these terms are given by the maximum of |b and Substi-

EXS| SEXS |bEES] SEES'
tuting the lower bounds reported in footnote &4 of Table 6.3 for the values in

the table does not change the ordering reported in the text.

A frequency distribution is said to be positively skewed if there is an elongated
tail to the right. This means there are fewer men in the labor force in the
upper age groups (say 60-65) than in the lower age groups (say 40-45). Besides
being almest intuitive, evidence that this is the case for both men and women

is presented in Chapter 8.

This is evidenced by the fact that for the Statistics Canada data, the overall
median for the females is 7.7 years of experience whereas the median for the

25-34 age group is 7.8 years. This implies that well over one-half of all the
females are less than 35 years of age, and probably over one-half are less than

30 years of age.






CHAFPTER 7

THE EFFECTS OF SEX AND MARITAL STATUS ON
DISTRIBUTON OF WAGES AND SALARIES (1)

7.1. Introduction

It is well known that thé unadjusted average earnings of males in a
labor force tend to be higher than those of females of comparable age in the same
labor force. The Canadian case for 1970 data is vividly illustrated for five
ethnic groups in Chapter 2, Chart 2.4, This chart indicates that the geometric
mean earnings of ever-married males are substantially higher than those of
females, regardless of marital status. The earnings levels of ever-married males

are also higher than for never-married males.

Recently there has been a good deal of research into the sources of the
wage differential between males and females. Blinder (1973), Oaxaca (1973), and
Brown (1978) have used data for the United States, and Gunderson (1976), Holmes
(1976}, Robb (1978), and Statistics Cénada (Catalogue No. 13-557) have used
Canadian data to investigate male~female wage differentials. Each of these
studies reached the cpnclusion that there is pay or wage discrimination against
females relative to males. In all these studies, pay discrimination is defined
as receiving a wage that is lower than that received by males with comparable
qualifications and productivity. In other words, wage discrimination is unequal
pay for equal work, and equal pay legislation is designed to prevent this form of

discrimination.

A second way that discrimination against females can manifest itself
in the labor market is by systematic exclusion of women from higher paying
occupations and industries. Equal opportunity legislation is designed to prevent
this form of discrimination which is sometimes referred to as employment
discrimination. The extent of employment discrimination is difficult to measure
since this requires the assumption that equally qualified males and females have
the same career motivations and desires, It is not clear that this assumption
is satisfied, especially when comparing married males with married females, the

two largest groups in the labor force.

See footnote(s) on page 127.
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‘Research results on the pervasiveness of employment discrimination are
less clear-cut than for wage discrimination. Oaxaca (1973) has argued that there
is significant employment discrimination against women in the United States,
Using a different data base and model, Blinder (1973) finds that whereas U.S.
males have a superior distribution of employment across occupations, this is more
than offset by the greater benefits reaped by females who enter higher paying
occupations. Consequently, the combined occupational distribution and reward
structure results in net benefits to females. Results reported by Robb (1978)
for Canada also provide some evidence of employment discrimination. However,
the results of both Blinder and Robb are weakened by virtue of the fact that
their procedures bias the occupational distribution results in favor of the

(2)

males and the occupational benefits results against males. Consequently,

their results should be considered as tentative at best.

7.2, The Effect of Marriage on the Intra-Sex Distribution of Wages and Salaries

S

To a large extent the differential in male-female earnings 1s the
result of females' relatively more tenuous attachment to the labor force for
social and biological reasons related to marriage and the bearing and rearing
of children. To the extent that this is voluntary supply behavior on the part
of women, or to the extent that the differential in earnings results from
productivity differences, these earnings differentials cannot be attributed to
wage discrimination. If marriage does have important labor supply implications
for females, one would expect never-mérried women to have higher earnings at all
ages than do all women. Chart 2.4 supports this hypothesis for all five ethnic
groups. The earnings profiles of the never-married women dominate those of
ever-married women. These figures also indicate that the earnings of ever-married
males are significantly higher than for never-married males at all ages, the
-exact opposite of that for females. This reversal may, in part, be due to an

asymmetric selection process in the "marriage market” as we discuss below.

The usual explanation for the differential between ever-married and never-

married males is that ever-married males are more highly motivated than thelr

See footnote(s) on page 127.
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never-married counterparts, and this is consistent with the positive coefficients
on the dummy variable for being married in the male earnings equations in
Chapter 5. Surprisingly, the ever-married coefficients in the female earnings
equations reported in Chapter 6 were also positive and significant in spite of
the higher gross earnings for never-married females relative to ever-married
females. Thus, after controlling for all other factors, ever-married women tend
to have higher earnings than do never-married women. In any event, it is clear
that marital status must play a crucial role in any investigation of male-female

earnings differentials.

One of the principal difficulties in most investigations of male/female
earnings differentials is the lack of appropriate data on the labor force ex
experience of married women., Of the Canadian studies cited above, by far the
best labor force experience data were utilized in the Statistics Canada study.
Data on years of actual labor force experience for both males and females were
used, but this study is marred by the fact that some cricial factors such as
marriage were not taken into account. Robb (1978) controlléd for the effect
of marriage on female earnings by isclating never-married females 30 years of
age and over, and comparing the earnings of that subgroup to the earnings of all
males. The reasons for isolating never-married women aged 30 and over is that
that group is more likely to be similar to males in terms of career motivation
and labor force attachment. Hence, potential labor force experience for never-

married females can be approximated by the same method that is used for males.

Our investigation of the effects of sex and marriage on the distribution
of earnings is restricted to individuals 30 years of age and over. Any sample
of never-married individuals consists of two groups, premarrieds and "confirmed
bachelors'". Premarrieds are those men and women who intend to marry but have
not yet done so, and confirmed bachelors are those who never intend to marry
or who once hoped to marry but opportunity passed them by. Premarried women are
less likely than confirmed bachelor women to have career motivations similar to
those of males. Thus, the female samples are restricted to individuals who are

at least 30 years of age in an attempt to eliminate premarried women.
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It is important to recognize, however, that if the analysis is restricted
restricted to never-married subgroups, the results may not be representative of
the general population because of the selection process involved in the marriage
market.(B) Marriage, in part, customarily entails an exchange of nonmarket
services by the female (childbearing, childrearing, housekeeping, etc.) for the
total or partial financial support of the male. Consequently, women who intend
to marry are likely to be relatively more "homemaker' oriented and less "career"
oriented than confirmed bachelor women. Conversely, men who intend to marry are
likely to be relatively more "career" oriented than confirmed bachélor men in
order to prepare themselves for the financial obligations of marriage. From the
standpoint of the demand for marriage partners, those men who achieve the
greatest financial success, holding constant all other factors such as education,
attractiveness, intelligence, etc., are the best "catches" as marriage partners.
Similarly, those women who achieve the best "homemaker' skills, again holding
constant other factors, are in greatest demand as marriage partners. From the

supply side, the women who achieve the lowest earnings potential, ceteris paribus,

stand to gain the most from marriage since the opportunity costs of foregone wages

are relatively small, Thus, ceteris paribus, the confirmed bachelor women are

likely to have an average earnings potential which is higher than that for married
women. For males, on the other hand, those who achieve the highest earnings
potential are more likely to be willing marriage partners since they will be

better able to cope with the financial burden of marriage.

Thus, the marriage market is likely to be asymmetric in its selection
process. Confirmed bachelor women are likely to have an earnings potential
above that of their married counterparts. For males, on the other hand, the
reverse is true and married males are likély to have higher earnings potential
than are confirmed bachelor males. The raw age-earnings profiles of all five
ethnic groups in Chart 2.4 is consistent with this interpretatiom, but the
evidence is weak since there are no adjustments for levels of labor supply, human
capital or other attributes, The mean levels of selected attributes of the
never-married and ever-married males and females aged 30 and over are presented

in Table 7.1. For all five ethnic groups, the geometric mean level of wages and

See footnote(s) on page 127.



TABLE 7.1. Average Age, Education, and Geometric Mean Wages and Salaries by Ethnic Group, Marital Statues, and Sex(l)

Females Males
Per cent Per cent
working Geometric Years Mean working
Marital Geometric Years of Weeks parc—time mean of weeks part-time
Ethnic group status mean wages Age schooling worked ‘weeks wages Age scheooling worked weeks
ol )
British Group Never
: married 4,471 48.5 11.6 46.4 8.8 4,184 44.8 9.7 - 42.13 12. 8
Ever
married 2,211 46.7 10.8 38.7 5.0 7,139 6.9 10.5 46.8 4.8
French Never 1026
aarried 3,925 45.0 10.1 : 45.8 12.2 3,825 42.8 a.8 41.3 12,4
Ever
married 2,197 44,6 9.1 38.3 0.1 6,066 449 8.6 45.2 6.1 !
.
North European Hever For 1Y) t:
married 3,977 44,1 11.5 44,1 12.7 4,565 3.8 9.5 . &3.7 10.1
I
Ever
married 2,000 31.5 10.1 37.5 7.4 6,885 45.1 10.1 46.3 5.24
East and South
Buropean Hever g8
marctied 3,954 45.0 10.3 41.6 9.3 4,787 45.3 8.9 44.0 11.8
Ever
married 2,395 45.1 8.7 39.56 30.2 6,750 46.0 9.0 46.0 1.7
Other Never B 20
married 4,034 41.0 11.0 45.5 13.7 4,586 39.4 10.0 1.9 6.8
Ever
married 2,407 42.7 9.2 38.9 26.1 5,678 43.3 9.5 44,0 5.4

(1) Computed for individuals aged 30 years and over.

Source: Public Use Sample Tape.
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salaries of the never-married females is substantially higher than their ever-
married counterparts. For males the opposite is true; the ever-marrieds have

substantially higher wages and salaries than the never-marrieds in every case.

It must be emphasized at this point, the earnings data presented
in Table 7.1 and used in the remainder of this chapter includes only wages and
salaries since individuals with self-employment earnings are excluded. The
reason for excluding them is that self-employment earnings are unlikely to be

(4)

influenced by sex discrimination in the same way as wages and salaries.

In terms of labor supplied, mever-married women worked more weeks and
a higher proportion worked full-time weeks than did ever-married women, while just
the opposite held for males. This is true for all five ethnic groups. The never-
married females had higher education levels than did the ever-married females in
all five ethnic groups, while for the males, the ever-marrieds had more education
than the never-marrieds in three of the five cases, the exceptions being the
French and Other groups. In terms of age, the never-married males were younger
than the ever-married males in all cases, and in three of the five cases, never-
married females were older than the ever-married females, the exceptions being

the French and Other groups.

In summary, then, the never-married females in the labor force are more
highly educated and work more weeks than do ever-married women. The result is
that the never-marrieds earn substantially higher wages and salaries. TFor males,
the never-marrieds work fewer weeks and earn lower wages and salaries than do

ever-married males.

Comparing never-married females with ever-married males, the two groups
are of approximately the same age and work approximately the same number of

(5)

weeks. The never-married females have substantially more years of schooling
than their ever-married male counterparts. Offsetting the higher education levels
of the never-married females, however, is the fact that a much larger proportion
of the females work part-time weeks than do ever-married males. With respect to
wages and salaries, however, the ever-married males dominate the never-married

females, the latter group earning only from 587 to 71% of the former.

See footnote(s) on page 127.
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Two earnings functions were estimated for the never-married and
ever-married subgroups of both males and females in each ethniec group. The
two earnings functions differ in the sense that one of the specifications, the
full model, includes controls for occupation and industry of employment whereas

(6)

the reduced model does not. Within each ethnic group, statistical tests were
bperformed to test the hypotheses that the coefficients did not differ between each
possible pairwise sex-marital status comparison (e.g., never-married males verus
versus ever-married males, never-married males versus never-married females, etc.)
These tests were conducted for both the full and reduced models making a total of
12 pairwise comparisons for each ethnic group. Of all these comparisons within
each ethnic group, the hypothesis that there is no difference between any pair
was rejected at the 1% level in every case except for the comparisons of
never—married‘females versus ever-married females, and never-married females
versus never-married males. For the never-married/ever-married female comparison,
the hypothesis that there is no difference in the coefficients can be rejected

at the 5% significance level only for the British, full and reduced model, and
for the British full model, the hypothesis of no difference cannot be rejected

at the 1% level. For the remaining ethnic groups there does not seem to be any
significant difference in the estimated coefficients. Thus, with the exception
of the British group, there does not appear to be any significant difference

in the pay structure between never-married and ever-married women. Concerning
the never-married female/never-married male comparisons, the hypothesis of no
difference could not be rejected at the 57 level for the Other ethnic groups,

and for the North European group, the hypotheses of no difference in the

reduced model could be rejected at the 5% level but not at the 17 level.

Thus, it appears that the coefficient estimates, and hence pay structures
differ among sex;marital status groups within ethnic groups., The only important
deviation from this pattern is the never-married/ever-married female pattern.

The results indicate that, with the possible exception of the British group, there
is no statistically significant differerice in the reward structure between ever-

married and never-married females.

- The return to schooling by marital status, sex, and ethnic group are

See footnote(s) on page 127.
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presented in Table 7.2. The results indicate that the return to schooling is
higher in the reduced model than in the full model in every case, but the
differences are far more pronounced for the females than for the males.(7) Thus,
for both ever-married and never-married females, higher levels of schooling
appear to be positively associated with employment in higher paying occupations
and industries. Controlling for occupation and industry of employment in the
full model results in substantially lower estimated returns to schooling relative
to the reduced model since, in the latter, the earnings increase associated with
the occupational/industrial employment shift is picked up by the schooling
variable. This effect is much less pronounced for the males than it is for the
females, which suggests that the role ofAeducation as a screening device for
employment in higher paying occupations and industries is less important for males

than for females.

The gross earnings differentials between never-married and ever-married
individuals by sex and ethnic group are partitioned in Table 7.3. (The method of
partitioning is the same as that used in Chapter & and discussed in Appendix H.)
The gross differential is the percentage by which the geometric mean wages and
salaries of the never-marrieds exceed the geometric mean wages and salaries of
ever-marrieds belonging to the same group. This differential is partitioned into
two parts: the first is that part which is associated with or explained by
differences in attribute levels, while the second is the part which arises because
of differences in rates-of-return to the attributes (i.e,, different pay structures

between the groups).

The figures for females indicate that the major portion of the wage
and salary differential between the never-married and ever-married groups can
be explained by differences in attribute levels rather than differences in rates-
of-return to those attributes. This comes as no surprise since the rates-of-
returns on attributes (i.e., the coefficients) were not significantly different,
in the statistical sense, between the ever-married and never-married females
except for the British group. Even for this group, however, the estimates
indicate that of the 70.4% gross differential, the major portion (between 56.4%

and 63.3%) is associated with attribute level differences, and only a small

See footnote(s) on page 127.
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TABLE 7.2. Return to Schooling by Marital Status, Sex, and Ethnic Group(l)

Female Male
Ethnic Marital
group status Reduced Full Reduced Full
British Never
married 7.03 3.68 2.91 2.50
Ever
married 5.40 2.86 3.72 3.03
French Never
married 6.69 2.09 2.95 2.88
Ever
married 5.00 2.14 2.86 2.55
North
European Never
married 2.56 1.81 0.83 0.16
‘Ever
married 4. 44 2.03 1.65 1.58
East and South Never
European married 4.73 2.04 4.95 4.02
Ever ’
married 3.42 2.02 2.28 1.63
Other Never
married 5.82 5.23 4.31 3.03
Ever .
married 3.54 1.64 2.78 2.40
Simple average 4.86 2.55 . 2.87 2,38

(1) Computed for individuals aged 30 years and over and not reporting
earnings from self-employment.

| Source: Public Use Sample Tape,



TABLE 7.3. Partitioning of Wage and Salary Differenc%s between Never—married and Ever-married Individuals
30 Years and Over by Ethnic Group and Sex 1

Attribute level effects N Rate-of-return effects
Reduced model Full model Reduced model Full model
Gross pay Lower Upper Lower Upper Lower Upper Lower Upper
Ethnic group differential bound bound bound  bound bound bound bound bound

A. Never-married versus ever-married females

British : 70.4 56.4 62.7 58.8 63.3 7.8 14.1 7.2 11.8
French : 58.0 40.1 51.9 42,2 54.3 6.2 17.9 3.6 15.7
North European 68.7 62.4 67.5 71. 4 71.6 1.1 6.3 - 2.7 = 3.0
East and South |

European 50.1 46.8 53.7 47.5 53.7 3.2 - 3.6 2.4 - 3.8
Other 51.6 43.5 - 52.5 53.0 55.6 - 0.9 ‘ 8.0 - 1.5 - 4.1

B. Never-married versus ever-married males

British ~-53.4 -21.4 -21.8 -24.5 -26.3 -32.8 -33.1 -28.1 ~-30.0
French -46.1 -11.3 -13.8 ~14.4 -16.0 -32.4 -34.8 -29.6 -31.2
North European -41.0 -11.1 -11.2 -13.1 -16.7 -30.0 -30.0 =24,7 -28.3
East and South |
European -38.1 - 6.5 -11.8 - 9.5 -13.4 -22.7 -27.9 -21.6 -25.5
Other -21.3 - 4.7 - 5.2 - 6.2 -10.0 -14.1 -14.6 -11.1 _-314.8

(1) The numbers are percentage differences in geometric mean wages and salaries and are computed as 100
times the differences between means of logarithms. All differences are computed as never-married
minus ever-married., Thus, a negative number indicates an advantage to the ever-married group whereas
a positive number indicates an advantage to the never-married group. '

Source: ©Public Use Sample Tape.

- 81T -
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part of the total differential arises because of the differences in pay structure
(rates-of-return effects). Thus, at least 80% of the gross differential 1is
associated with differences in attribute levels such as higher levels of
education, more weeks and hours worked, etc., and not more than 207 of the gross

differential is related to differing pay structures.

The pattern is the same for the other ethnic groups. The major portion
of the gross differential is associated with attribute levels and very little

results from differing rates-of-return.

For males, the situation is completely reversed. The negative gross
differentia&'indicates that never-married men earn lower geometric mean wages
and salaries than do ever-married men, the latter earning from 21.3% more for
the Other group, to 53.47 more for the British group. For each of these ethnic
groups, the amount of the never-married/ever-married differential associated with
attribute level differences is smaller (in absolute value) than that part
agssociated with differing pay structures. Thus, differences in rates-of-return
to attributes are a more important source of the wage and salary level
differentials between ever-married and never-married males than are the

«differences in levels of attributes between these two groups.

The earnings level differences associated with rate-of-return
differences have frequently been labeled as discrimination between the groups
being studied (Blinder, 1973; Oaxaca, 1973; Masters, 1974; Holmes 1976; Robb, 1978).
However, these studies have usually involved comparisons between the sexes or
racial gfoups where there is a good deal of popular belief that wage discrim—
ination does exist. To our knowledge, no one has ever suggested that there is
wage discrimination against never-married males relative to ever-married males.
The higher earnings of ever-married relative to never-married males are usualiy
attributed to motivational differences bétween these groups: the married male
works harder than the never-married male because the former is frequently the
‘principal bread wimner for wife and family. 1If that is in fact the case, then
the differences in the coefficient estimates for. the never-married and ever-

married earnings functions arise because of "motivational differences' which are
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not adequately captured in the model specification. However, it is these
coefficient differences which give rise to the "residuals" which have often been

labeled as discrimination.

Given the weak corroborating evidence of pay discrimination against
never-married males relative to ever-married males, it is probably better to
interpret the rate-of-return effects as primarily reflecting motivational
differences that arise from the factors associated with marriage (such as the
mate selection process). This being the case, it is only natural to raise
questions concerning the meaning of the large residual between races and between
sexes identified as discrimination in other studies. It is not possible that
these "residuals" also reflect other factors besides pay discrimination which were

not taken into account in the specification?

In summary, the wage and salary differential between never-married
and ever-married females can largely be explained by differences in the levels
of various attributes between these two groups, and only a minor portion of the
differential is due to rates-of-return differences between the two groups. For
males, however, differences in rates-of-return to attributes account for over
half of the gross wage and salary differential between never-married and

ever-married males.

Wage and salary differentials between males and females are analyzed

in the next section.

7.3. The Effect of Sex on the Distribution of Wages and Salaries

One the basis of the selected attribute levels discussed in connection
with Table 7.1, it is clear that never-married females are much more similar to
males in terms of work effort than are ever-married females. In terms of weeks
worked, never-married females are very similar to ever-married males, but in
terms of the proportion working part-time rather than full-time weeks, never-
married females resemble never-married males more closely than they do ever-
married males. The geometric mean wage and salary levels of the male and

female never-married groups are also very similar. Because of the similarity
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of the attributes of the never-married females to those of males in general, the
wage and salary differentials between never-married females on the one hand, and
both never-married and ever-married males on the other, are discussed in this
section. For comparison ever~married females are briefly discussed relative to

all males.

The pay differentials between never-married males and females for the
five ethnic groups are partitioned in the first section of Table 7.4, The
gross differentials indicate that the wages and salaries of never-married females
in the British and French ethnic groups slightly exceed those of never-married
males by 6.6.7Z and 2.6%, respectively. For the remaining three ethnic groups,
however, the pay level of the never-married males exceeds that of their never-
married female counterparts, Comparing the signs of the attribute level and
rate-of-return effects, it is apparent that these effects work in opposite
directions. For every ethnic group, the never-married females have a relatively
more desirable attribute package than do never-married males. With respect to
the rates-of-return effects, hoﬁever, the females are at a disadvantage, The
rates—-of-return advantage for the males more than offsets the attribute level
advantage for three of the five groups, with the net result that the never-
married males in those groups earn more than the never-married females. TFor the
British and French groups, however, the two effects nearly offset each other
with the result that the never-married males and females have approximately the
same pay level. The patfern is the same for both the full and reduced model

estimates,

The wage and salary differentials between never-married females
relative to ever-married males are partitioned in the second section of
Table 7.4, The gross differentials indicate that ever-married males earn from
34.1% to 57.27% more than never-married females in the same ethnic group. The
attribute level effects are negligible in most cases indicating that never-married
females and ever-married females have very similar attribute packages, In fact,
the lower and upper bounds in the full model specification include zero in the
estimated range of the attribute level effects for all of the ethnic groups.
Thus, it is not clear whether the ever-married males or the never-married females

have an attribute level advantage,



TABLE 7.4. Partitioning of Wage and Salary Difference Between Males and Females 30 Years and Over by

Ethnic Group and Marital Status(l)

Attribute level effects

Rate-of-return effects

Reduced model Full model Reduced model Full model
Gross pay Lower Upper Lower Upper Lower Upper Lower - Upper-
Ethnic group differential bound bound bound bound bound bound bound . bound
A. Never-married males versus never-married females
British - 6.6 -26.4 -32.3 -19.8 -33.8 19.7 25.7 13.9 27.9
North European 13.8 ~ 3.6 -15.3 - 3.4 ~38.2 17.4 29.0 17.7 52.5
East and South
European 19.1 -20.7 ~25.0 -14.7 -37.6 39.8 44,1 33.9 56.8
Other 12.8 -10.2 -18.0 -14.7 -60.6 23.0 30.8 29.4 75.3
B. Ever-married males versus never-married females
British 46.8 - 3.0 - 4.6 - 5.8 6.8 50.9 52.5 41.7 54.3
French 43-5 - 5-6 - 9-3 2-5 - 7.5 49-2 5209 41.7 5106
North European 54.8 0.3 4.4 - 4.8 14.7 50.5 54.7 41.0 60.5
East and South
European 57.2 - 6.9 - 7.6 3.1 ~22.2 60.4 61.1 57.2 76.4
Other 34.1 - 4.6 =12.4 2.2 -56.5 38.9 46.7 13.6 92.4

See footnote(s) at end of table.



TABLE 7.4.

Ethnic Group and Marital Status(l) (Concluded)

Partitioning of Wage and Salary Difference Between Males and Females 30 Years and Over by

Attribute level effects

Rate-of-return effects

Reduced model Full model Reduced model Full model
Gross pay Lower Upper Lower Upper Lower Upper Lower Upper
Ethnic group differentcial bound bound bound bound bound bound bound bound
C. All males versus ever-married females
British 113. 41.6 56.8 52.5 56.6 57.6 72.8 58.4 2.5
French 97. 25.8 42.6 37.1 43.3 54,7 71.5 54.6 60.8
North European 121. 45.7 69.2 58.9 74.0 51.4 74.9 48.6 63.8
East and South ‘
European 101. 29.0 42,5 38.9 49.3 58.6 72.2 52.4 62.9
Other ’ - 84. 23.3 40.5 29,6 33.1 43.2 60.4 52.2 55.7

(1) The numbers are percentage differences in geometric mean wages and salaries and are computed as the
differences between means of logarithms multiplied by 100.

minus female.
advantages to females.

Source:

Public Use Sample Tape.

All differences are computed as male
Thus, positive numbers indicate advantages to males whereas negative numbers indicate

- €¢T -
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With respect to the rate-cf-return effects, however, the ever-married
males have a distinct advantage relative to never-married females, The magnitudes
are substantial and indicate that the ever-married males receive much higher rates
of return on their attributes than do never-married females. For example, the
lower and upper bound estimates based on the reduced model for the British group
indicate that ever-married males receive between 50,97 and 52,57 more pay than do
never-married British females because the males have higher rates-of-rates on
their attributes, The comparable estimates for the full model indicate that the
never-married males receive from 41,77 to 54.37 more pay than never-married females
because of the higher rates-of-return. The magnitudes for the remaining four

ethnic groups are similar.

The wage and salary differentials between ever-married females and all
males are partitioned in the third section of Table 7.4. The gross differentials
indicate that the geometric mean wages and salaries of males are approximately
double those of ever-married females., The differential resulting from rates-of-
return differences is approximﬁtely the same for the ever-married female/all male
comparison as it is for the never-married female/ever-married male comparison.

The big difference between these two comparisons is in the attribute level effects.
While the never-married females and ever-married males had very similar attribute
levels, it is clear that ever-married females have a much less desirable attribute

package than do all males.

The substantial rates-of-return effects in Table 7.4 have been
labeled by some researchers as discrimination. Care must be used in such an
interpretation, however. As discussed above in connection with the ever-married/
never-married male comparison, the difference in rates—of-return between two
groups may merely be a reflection of factors that have not been controlled for in
the analysis. For example, suppose never-married females are equivalent to
ever-married males in terms of all the factors considered in the analysis, but
ever-married males are more highly motivated and, consequently, work harder than
the never-married females. If the labor market rewards the males for the

resulting higher productiﬁity, the only way this can be reflected In the analysis
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1s through higher rates-of-return on the attributes considered in the analysis.
It is this type of bias that may account for a portion of the ever-married/never-
married male rates—of-return differentials, If that is the case, it would not be
correct to label the rates-of-return effects as wage discrimination, At this
time, it is open to question as to whether the male/female rates—of-return

differentials shogld be labeled as discrimination.

Some people would argue that the reason females aren't as highly
motivated as males (if that is, in fact, the case) is because of the typical
social and biological role of women in society. As a consequence of this
stereotyping, the female is viewed as someone who will only be in the labor
force intermittently or temporarily., As a result, women receive lower pay
and have fewer opportunities for advancement than do men in comparable situations.
Thus, there is little incentive for women to work hard at.their jobs or to
acquire skills that are rewarded in the labor market. This disincentive can be

considered discrimination in a larger sense,

The never-married women considered in this study, however, certainly
invested time and effort acquiring education. On this score, they compared very
favorably with the males, They also compared favorably in terms of weeks of
work, and these factors are prima facie evidence of motivation. There is a good
deal of popular belief that pay discrimination against women exists and other
researchers have labeled rates-—of-return differentials such as we have found as
pay discrimination, All of this suggests.that at least a portion of the large
rates-of-return effects between ever-married males and never-married females
could be labeled discrimination. However, if the male-female rates-of-return
differentials are labeled as discrimination, then the rates—of-return
differentials between never-married and ever-married males discussed in the

preceding section should also be labeled as discrimination.

7.4. The Effect of the Distribution of Employment on Wage and Salaries

A second way that labor market discrimination against a group can
manifest itself is through employment discrimination, which is defined as the

systematic exclusion of the disadvantaged group from higher paying occupations
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and industries. Within the current framework of analysis, employment discrim-
ination would be reflected by an increase in the absolute size of the attribute-
level effects when controlling for the industry and occupation of employment.(a)
Thus if employment discrimination is present, the absolute magnitude of the
attribute level effects computed on the basis of the full model should be larger
than those of the reduced model. Since the attribute level effects plus the
rate—of-return effects for each model (full and reduced) must sum to the gross
differential, there must be an ofifsetting change in the rate-of-return effects,
In particular, employment discrimination would be reflected by a reduction in the

absolute size of the rate-of-return effects in the full model relative to the

reduced model.

7 The evidence presented in Tables 7.3 does not provide any support

for the contention that there is employment discrimination between never-married
and ever-married individuals of the same sex. Similarly, the evidence in

Table 7.4 provides no support for the hypothesis that never-married females are
discriminated against by being systematically excluded from higher paying

occupations and industries.

This finding is in direct contrast to the conclusion reached by
Oaxaca (1973, p. 708) for women in the United States. He argued that it was the
concentration of women in lower paying jobs that prodﬁces large pay differentials
between males and females, and that this effect is far more important than unequal
pay for equal work., One poésible reason for the differences in the conclusions
reached in Oaxaca's study and the conclusion reached in this study is that Oaxaca
used a somewhat more detailed set of industries and occupations than were used

(9

in the present analysis. ‘It is possible that employment discrimination
would be indicated if more detailed data were utilized on occupation and

industry of employment.

See footnote(s) on page 127.
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FOOTNOTES
(1) Richard P, Beilock is a co-author of this chapter.

(2) The occupational distribution advantage for males was calculated as

T b? (i? - Ki), and the occupational benefits advantage for males was
i B ‘ -
calculated as fi(b? - bi), where X? and Xi indicate the proportion

of males and females in occupation i and b? and bi are the male and
female returns or benefits to being employed in occupation i relative
to some reference occupation, and the summation is over all occupations
included in the model specification. If males and females respond to
differential benefits in occupations, they should do so by entering
those occupations with relatively high benefits. Thus, if b? is high
relative to bi for some particular occupation, then that occupation

is relatively more attractive for males than for females and i? should
be large relative to ii. The result is that weighting the intersex
occupational distribution of employment (i? - ii) by the male benefits
biases the result in favor of males. Similarly, weighting the intersex
differentials within occupations (b? - bi) by the female occupational
distribution biases the result in favor of females (against males).

The solution to this index number problem is to evaluate each of these
terms twice, once using male weights and once using female weights

(see Appendix H).
(3) The following argument is based on the theory of marriage by Becker (1976).

(4) The earnings data underlying Chart 2.4 includes individuals with self-

employment income as well as wages and salaries.

(5) Concerning age, the never-married females and ever-married males were
virtually identical in age for the French, North European and East and
South European groups, whereas the females were somewhat older for the
British group and the males were older for the Other group, The never-
married females worked almost the same number of weeks as the ever-married
males of the British and French groups. Ever-married males of the North

European and East and South European groups worked more weeks than the



(6}

N

(8)

(9)
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never-married females, while just the opposite was true for the Other group.

The specifications of both the full and reduced model are discussed in
Appendix I. Due to the large number of regressions involved, the estimates

are not reported.

For females, the simple average across all ethnic and marital-status groups
increases from 2.55 in the full model to 4.86 in the reduced model, whereas
the comparable figures for the males are 2.38 and 2.87 for the full and

reduced male models, respectively. The male figures exhibit a much smaller

difference between the two models.

The reason for this is as follows, Let ii and ii denote the proportion of

the workers in Groups 1 and 2 that are employed in industry i. (That is,
ii and ii are the means of the ith occupational dummy variable for Groups

1 and 2). 1If occupation i is a high paying occupation relative to the
excluded category, then the estimated coefficients, bi and bg, should be
positive. If both groups have equal desires to work in occupations with
high pay, then i; and ii should be approximately equal and the attribute
level effects for that occupation, bi (ii - ii) or bi (ii - ii), will be
negligible. On the other hand, if Group 2 is systematically excluded
from higher paying occupations, or if individuals in this group have less
desire to work in those occupations than do individuals in Group 1, then
(X - X ) and b2 L

(ii -X ) will be positive. For occupations with

low pay relative to the excluded category, b and b2 will be negative.

-If Group 2 is systematically excluded from higher paying jobs, or the

individuals in this group do not want to provide the effort necessary to
work in those jobs, then they must necessarily be concentrated in low paying
occupations and (i - X ) will be negative for those oecupations. Thus,

summing over all occupations, (X -X ) andE b (X -X ) will be

i
positive if the distribution of employment has an 1mportant effect on

increasing the level of wages and salaries in favor of Group 1.

Oaxaca utilized a total of 10 occupations and 16 industries. In the present

analysis, only 11 occupations and nine industries were utilized.



CHAPTER 8
THE DISTRIBUTION OF HOURS AND WEEKS OF WORK

One of the major shortcomings of our analytical models is their failure
to explain the number of weeks individuals work. The variations in weeks worked
is a important source of earnings inequality for both males and females. The
inequality analysis in Chapter 5 indicated that over 197 of the variance in the
logarithm of male earnings is attributed to variations in weeks worked. The
analysis of female earnings in Chapter 6 showed that variations in weeks worked
were by far the largest source of earnings inequality for each of the female ethnic

groupings analyzed.

This chapter examines distributions of the number of weeks worked by sex,
age, and ethnic groups. While this does not explain weeks worked, it does provide
information on how the number of weeks worked varies across age categories and
ethnic groups. Since the number of hours worked per week is the other dimension '
of labor supply that is important in explaining individual earnings, the chapter

includes a brief discussion of the distributions of the hours of work by sex.

It was necessary to exclude individuals who did not work in 1970 from
the samples used in the econometric analyses because these individuals had zero
earnings. Consequently, the dependent variables are undefined for those observa-
tions. However, it is informative to describe some of the characteristics of
those individuals who did not work. Hence, the distributions analyzed in this
chapter include observations on all individuals over 14 years of age in the
provincial files of the Public Use Sample. This is a larger sample than that used

in the analysis presénted in Chapter 5, 6, and 7.

In Table 8.1. the distributions of weeks of work by broad age categories
are presented for both males and females, Comparing the overall distributions of
weeks of work for males and females (column totals for males and females), it can
be seen that 18.7Z of the males in the sample did ﬁot work in 1970 compared with
54.3% of the females. At the other end of the weeks worked spectrum, 49.67% of the
males worked full-years (i.e., in excess of 48 weeks) compared with only 20.9% of

females. While the number of observations at the ends of the spectrum for males
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TABLE 8.1, Distribution.of Males and Females by the Number of Weeks
Worked and by Age,

Age Number of weeks worked(l) Row
groups 3 013 1439 4048 49-52 total(?
) Males

15-24 6,241 3,299 4,191 1,578 4,119 19,428

32.1  17.0 21.6 8.1 21.2 26.7

25-44 931 662 3,451 3,435 18,245 26,724

3.5 2.5 2.9 12.9 68.3 36.7

45-64 1,620 539 2,267 2,466 12,578 19,471

8.3 2.8 11.6 12.7 64.6 26.7

65 and 4,866 297 583 322 1,183 7,251

over 67.1 4.1 8.0 4.4 16.3 10.0

Column 13,658 4,797 10,492 7,801 36,126 72,874

total 18.7 6.6 14.4 10.7 49.6  100.0

' Females

15-24 8,607 2,596 3,266 1,283 3,568 19,320

44.5 13.4 16.9 6.6 18.5 26.1

25-44 13,042 1,686 3,248 1,904 6,493  26.373

49.5 6.4 12.3 7.2 24.6 35.6

45~64 10,723 807 1,727 1,414 4,983 19,654

54.6 4.1 8.8 7.2 25.4 26.6

65 and 7,785 101 235 118 431 8,670

over 89.8 1.2 2.7 1.4 5.0 11.7

Column 40,157 5,190 8,476 4,719 15,475 74,017
total 54.3 7.0 11.5 6.4 20.9 100.0

(1) The first entry in each cell is the number of observations in the
cell and the second entry is the number of observations as a
percent of the row total,

(2) The second entry is the row total as a percent of the overall
total,

Soutrce: Public Use Sample Tape.
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and females are radically different, between the endpoints the distributions are
fairly similar: 6.6% of males versus 7.0% of females worked from 1-13 weeks; 14.47
of males versus 11.57 of females worked 14-39 weeks; and 10.77 of males versus 6.47

of females worked 40-48 weeks.

Comparing the distributions within age groups, the male and female dis-
tributions in the 15-24 age groups are probably the most similar of any of the age
_groups. The reasons for this may be that the samples on which these distributions
are based include full- and part-time students, and the majority of never-married
individuals appear in this age group as well., At any rate, 32.1% of males versus
44 .57 of females in this age group did not work, and 21.2% of males versus 18.5%
of females worked full-years. The distributions of males in the 25-44 age group
and 45-64 age group are very similar. The same is true for females, but the dis-
tributions are fadically different between the males and females. For the males,
only 3.5% and 8.3% in the 25-44 and 45-64 age groups respectively did not work,
whereas the comparable figure for females are 49.5%Z and 54.6%Z. Thus, while
approximately one-half of the females in these age groups did not work during 1870,
94.5% of the males worked at least part-years, and 66,77 worked full-years. On the
other hand only 24.9% of the females in these age groups worked full-years. For
the 65 and over age group, 89.87 of the females and 67.17 of the males did not work.
Only 5% of females in this age group worked full-years compared with 16.3Z of males.
Thus, for every age group, a higher proportion of males worked full-years than
females, and a higher proportion of females than males did not work. To what extent
these differences are voluntary supply effects (e.g., women withdrawing from the
labor force for childrearing and homemaking), and to what extent they are involun-
tary demand effects (greater difficulty experienced by females in finding jobs) we
have not been able to determine. Nevertheless, whatever the cause, these diffe-
rences are importaint in explaining the differences in the distribution of earnings

between males and females.

8.1. Weeks of Work by Ethnic Group

The distributions of the numbers of males and females by weeks of work
for different ethnic groups are presented in Table 8.2. The ethnic groups in this
table correspond to those used in Chapter 5 for males and those used for females

in Chapters 6 and 7.
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TABLE 8.2, Distribution of Individuals by the Number of Weeks Worked,
Ethaic Group, and Sex

Number of weeks worked(l)

Ethnic Row

group 0 1-13  14-39  40-48  49-52 tota1(2)
Males

British 5,856 2,123 4,399 3,207 16,443 32,033

. 18.3 6.6 13.7 10.0 51.3 44.0

French 4,471 1,362 3,017 2,087 9,385 20,322

22.0 6.7 14.8 10.3 46.2 27.9

North 1,186 524 1,239 990 4,654 8,593

Eurcopean 13.8 6.1 14.4 11.5 54.2 11.8

East 709 235 515 ‘ 411 1,857 3,727

European 19.0 6.3 13.8 11.0 49.8 5.1

Italian 321 139 441 420 1,267 2,588

12.4 5.4 17.0 16.2 48.9 3.6

Jewish 183 94 136 120 618 1,161

16.6 8.1 11.7 10. 4 53.2 1.6

Oriental 131 38 90 69 259 587

22,3 6.5 15.3 11.8 44.1 0.8

Native 278 103 166 69 144 760

Indian 36.6 13.6 21.8 9,1 18.9 1.0

Other 513 174 489 428 1,499 3,103

16.5 5.6 15.8 13.8 48.3 4.3

Male 13,658 4,797 10,492 7,801 36,126 72,874

total 18.7 6.6 14.4 10.7 49.6 100.0

Females

British 17,697 2,565 4,033 2,127 7,401 33,823

52.3 7.6 11.9 6.3 21.9 45.7

French 12,826 1,169 1,976 1,148 3,804 20,923

61.3 5.6 9.4 5.5 18.2 28.3

North 4,049 686 1,015 536 1,791 8,097

European 50.0 8.5 12.5 6.9 22.1 10.9

East and 3,496 498 905 566 1,603 7,068

South 59.5 7.0 12.8 8.0 22,7 9.5

European

Other 2,089 272 547 322 877 4,106

50.9 6.6 13.3 7.8 21.4 5.5

Female 40,157 5,190 8,476 4,719 15,475 74,017

totals 54.3 7.0 1.5 6.4 20.9 100.0

{1) The first entry in each cell is the number of males or females in the cell.
the number of individuals as a percent of the number in the ethnic group.

The second entry is

(2} The second entry in each cell in this column is the number of individuals in the ethnic group as
a percent of the total number of males or females.

(3) For males, this group combines the Negro/West Indian with the Other and unknown group of Chapter

5.

Source:

Public Use Sample Tape.
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As might be expected, there is great variability among the ethnic groups
in the distribution of the weeks of work. Whereas only 18.77 of all males did not
work in 1970, nearly twice that percentage (36.6%) of Native Indians did not work
at all, and over one-half of male Native Indians over 14 years of age either did
not work or worked less than 14 weeks. This contrasts sharply with the Oriental
group which had the next highest percentage of males who did not work (22.3%). The
ethnic groups with the lowest percentages of males who did not work were the

Italians and Jews with 12.4% and 16.67 respectively.

At the other end of the spectrum, 49.6% of all males worked full-years
(in excess of 48 weeks), but only 18.8% of male Native Indians worked full-years.
This is far lower than the 44.1%7 of the Oriental group which had the second lowest
percentage of full-time workers. The North European and Jewish groups had the

highest proportion of males working full-time with 54.2% and 53.2% respectively.

Distributions of weeks of work by ethnic group for females show much
less variablity among ethnic groups than do the distributions for males. To a
large extent, this is due to the fact that the numerically smaller ethnic groups
have been aggregated.(l) Of all females 54.37 did not work. In this regard, the
French group had the largest percentage who did not work (61.3%), and this was
substantially higher than any of the other groups. While 20.9%Z of all females
worked full-years, only 18.27 of the French group worked full-years. Thus, the
French group had both the largest proportion of females who did not work,‘and also
the lowest proportion who worked full-years. The French group was the only female

group that differed substantially from the overall pattern for females.

The dramatic differences in the distributions of the numbers of weeks
worked are clearly important in explaining the differences in earnings among ethnic
groups discussed in Chapter 2 for both males and females (Charts 2.2 and 2.3),

and discussed further in Chapters 5, 6, and 7.

8.2. Hours of Work by Sex

The distributions of hours usually worked per week by sex are given in
Table 8.3. It was noted in Chapter 4 that these data do not necessarily refer to

the individual's labor force activity in 1970. Rather, these data relate to the

See footnote(s) on page 137.
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job held in the week prior to enumeration, or to the job of longest duration since
January 1, 1970, if the individual was not employed in the enumeration week.
Nevertheless, the data in Table 8.3 provide some information on the distribution of
hours of work. As might be expected, the number of males and females who reported
zero hours of work are lower than the number who reported zero weeks of work in
1970. This is because the question on hours of work felated not only to jobs held

in 1970, but also to jobs that may been held in 1971 prior to enumeration.

TABLE 8.3. Distribution of Individuals by Hours Usually Worked per Week and by
Sex (1)

" Hours usually worked

50 and Row

Sex 0 1-19 20-29  30-34 35-39 40-44  45-49 over total

Male 12,435 3,345 1,401 1,355 7,533 28,691 7,152 10,962 72,874
17.1 4.6 1.9 1.9 106.3 39.4 9.8 15.0 100.0

Female 37,749 6,170 3,231 2,138 8,686 12,379 1,655 2,009 74,017
51.0 8.3 4.4 2.9 11.7 16.7 2.2 . 2.7 100.0

(1)The first entry in each cell is the number of individuals and the second entry
is the number of individuals as a per ceat 6f the total for the sex.

Source: Public Use Sample Tape.

The 531.0% of females reporting zerc hours of work 1s much larger than the
17.1% of males reporting zerc hours. Whereas 64.27 of all males worked 40 or more
hours per week, only 21.67 of females worked 40 or more hours per week. Considering
only individuals who had nonzero hours of work, 67.4% of males worked 40 or more
hours per week cpmparéd with 44.27 of females. These substantial differences in
the distrifution of hours of work between males and females will tend to result
in lower earnings for females than males. This is consistent with:the observations

made on the relative earnings of males and females in Chapters 2 and 7.

8.3. Characteristics of Nonworking Males and Females

This study has been prlmarlly concerned with the dlstributlon of earnings.
However, 18.7Z of males and 54.3% of females ‘over 14 years of age did not work in
1970 and consequently had no earnings. Table 8.4 provides dlstributlons of non-

working males and females in broad age groupings by other famlly income 0f the
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TABLE 8.4, Distribution of Non-work1n§ Males and Females by Age
and Other Family Income, (

Other family income (2

8,500 and Row(3)
Age 0 1-2,499 2,500-8,499 over total
) Males
15-24 51 751 2,073 3,366 6,241
0.8 12.0 33.2 53.9 45.7
25-44 33 501 293 104 931
3.5 53.8 . 31.5 11.2 6.8
45-64 89 788 556 187 1,620
5.5 48.6 34.3 11.6 11.9
65 and 78 2,082 2,225 481 4,866
over 1.6 42.8 45.7 9.9 35.6
Column 251 4,122 5,147 4,138 13,658
total 1.8 30.2 37.7 30.3 100.0
Females -
15-24 76 1,125 3,258 4,148 8,607
0.9 13.1 37.9 48.2 21.%
25-44 113 1,245 5,046 6,638 13,042
0.9 9.5 38.7 50.9 32.5
45-64 159 2,200 3,615 4,749 10,723
1.5 - 20.5 33.7 44.3 26.7
65 and 153 4,478 2,339 815 7,785
over 2.0 57.5 30.0 10.5 19.4
Column 501 9,048 14,258 16,350 40,157
total 1.2 22.5 35.5 40.7 100.0

(1) Other family income is defined as total family income minus the
individual's employment income. -

(2) The first entry in each cell is the number of observations in
the cell, and the second entry is the number of observations
as a percent of the number of males or females in the age group
(row total).

(3) The second entry is the number of males or females in the age
group as a percent of the total number of males or females in
the sample.

Source: Public Usé'Sample'Tape.
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individuals in the sample who did not work in 1970, 1,87 of the males and 1.2% of
the females reported zero other family income. (These individuals presumably lived
on savings.) A further 30.2% of males and 22.57 of females reported other family
incomes of less than $2,500 and 69.77 of males and 59.3%7 of females had other

income of less than $8,500.

Concerning the age distribution of nonworkers, the majority of males were
under 25 or over 64 years of age (45.7% and 35.6%, respectively), and only 18.7%
of nonworking males were in the 25-64 age bracket. This contrasts sharply with the
distribution for females where 59.2% were in the 25-64 age bracket and only 21.4%
were under 25 and 19.47 were over 64. This large difference in the age distribu-
tions between nonworking males and females is no doubt largely due to the high

proportion of mothers and homemakers among the females in the 25-64 year age group.

The distributions of nonworkers by other family income within age groups
vary sharply among different age groups. In the 15-24 age group, 53.9% of males
and 48.27 of females had other family income of $8,500 or over, whereas only 9.9%
of males and 10.5% of females 65 and over had other family incomes of that
magnitude. In the middle age groups, 57.3% and 54.1%7 of nonworking males in the
25-44 and 45-64 age groups reggrted other family incomes of less than $2,500,
contrasting sharply with the 10.47 and 22.07 of non-working females in these age-
income groups. Some 50.9%7 and 44.37 of the women in the 25-44 and 45-64 age groups
reported other family incomes in excess of $8,500, whereas only 11.2% and 11.6%7 of

the nonworking males in these age groups had other family incomes of that magnitude.

The nonworking females.in the middle age groups appear fo have higher
family incoﬁes than males in these age groups. However, a slightly larger propor-
tion of nonworking males than females in the 15-24 age gioup reported family incomes
of $8,500 or over, and a larger proportion of nonworking females than males in the
65 and over age group reported other family incomes of less than $2,500. However,
looking at the distributions for all.ﬁonworkiﬁg males and females, the females
appear to be "better off" than males in the sense that a higher proportion of
females have other family incomes of $8,500 or over, and a lower proportion of

females report'other family incomes of less than $2,500.
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FOOTNOTE

{1) Although the results are not presented, the distributions of weeks of work
corresponding to the ethnic groups delineated for males were also tabulated.

The variability among the larger number of female ethnic groups was nearly

as great as that for the males.






APPENDIX A
DETERMINATION OF THE RATE~-OF-RETURN TO HUMAN CAPITAL

In this appendix we discuss the determination of the rate-of-return to
human capital for an individual. This amounts to a digression on the optimal accu-

mulation of human capital,

Becker (1967, 1975) has discussed the optimal investment in human capital
by individuals within a framework of the demand for and supply of investment

(1)

funds. With perfect information in a world of certainty, a rational individual
should continue to invest in human capital in every period, until the internal rate-
of-return from additional investment is equal to the opportunity cost (raté of
interest) on additional investment funds (where the costs and returns include
psychic as well as monetary components). The appropriate internal rate-of-return

is that which equates the present value of all increases in future income resulting

from the investment to the discounted cost of the investment.

In any particular time period, the production of human capital (h) is
assumed to require inputs of previously accumulated human capital (H), the share of
the investor's time devoted to the accumulation of human capital (T), and the

purchased market resources (M). Formally,
h=6M, T, H, B), (A.1)

where B is a vector denoting the individual's ability to use previcusly accumulated
human capital to earn income in the labor market. Thus, the cost of additional
investment in human capital is a combination of purchased inputs plus the oppor-
tunity cost of the investor's time, and the latter depends on the amount already
invested in human capital and the individual's ability to effectively utilize pre-

vious investments to earn income.

The rate-of-return to this investment depends on the efficiency with
which the individual can produce "earnings potential'. Ben-Porath (1967) has

shown that if purchased market resources are optimally combined with the investor's

See footnote(s) on page 143.
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time, the rate-of-return on the investment must be a declining function of the

(2)

amount invested in that time period.

The interest rate on funds for investment (including foregone earnings)
will depend on the amount that is required (the level of investment h) the amount
of human capital previously‘accumulated (the availability of scholarships and the
interest rates on loans for graduate study differ from those for undergraduate or
high schocl study) and a broad range of other factors relating to opportunities

such as economic and social background, and whether or not the investor is married.

The foregoing discussion can be illustrated diagrammatically as in Chart
A.l which illustrates the flow decisions to invest in human capital (say, schooling)
by an individual in particular periods. The horizontal axis represents the flow
measured in dollars (h), while the vertical axis measures the internal rate-of-
return on the investment and the marginal cost of capital funds (interesﬁ rate).
The dl’ d2, and d3

periods one, two, and three respectively, where d2 takes into account the produc-

curves indicate the marginal rates-of-return to investment in

tivity effects of investment in period one. The Cy s c2, and c3 curves indicate thg
opportunity costs of the funds to the individual in successive periods. The opti-
mal amount of investment in, say, period two is determined by the intersection of

d2 and Cy-

In general, a two-equation simultaneous system for the ith individual

can be specified as follows:

r: =8, + 'fslhi+_}zI s.xg. + u‘ii (A.2)
j=2
and
s N s s
r, = 50 + Glhi +j£2 ijij + v, (A.3)

where the ng's and Xg 's represent variables affecting the position of the demand-

i

. } d .
for-investment and supply-of-funds curves respectively, ui and u, are statistical

d
error terms, and the B8's and §'s are unknown parameters. In equilibrium, ri =T,
These equations cannot be estimated since data on r, and hi are not available. How~

See footnote(s) on page 143.
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Chart — A.1
Determination of Rate-of-return to Investment in Human Capital

Marginal rates of
return and cost
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c2

N
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ever, 1t is possible to solve for a reduced form for r, which can be written as
% .
SRR e & (4.4)

where the v's are combinations of the 8's and §'s, Xik(k =1,...,K) contains all
the Xij variables in Equations A.2 and A.3 (which are assumed exogenous or predeter=-
mined) and u, is a combination of ui and ui. Thus, the rate-of-return to human
capital for individual i is some average (expected) rate-of-return (YO + EYkXik)

which depends on the levels of the X, , 's plus a random component u . Equation A.4

ik
is identical to Equation 3.5.




(1)

(2)
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FOOTNOTES

Other researchers discussing the optimal investment in human capital include

Ben-Porath (1967) and Haley (1973). Rosen (1976) provides a useful summary.

Ben-Porath (1967, p. 353) defined human capital as a concept analogous to
"machines" in the case of physiﬁal capital. He defines a unit of human capital
as the quantity of human capital required to yield some a rental rate, R, in
the human capital market. Defined in this way, the stock of human capital, K,
possessed by an individual is simply the individual's income potential divided
by R. Ben-Porath shows that for a reasonable set of assumptions, the marginal
cost of acquiring units of human capital is an increasing function of the
number of units acquired per period of time. Since the rental rate per unit

of K is fixed, the marginal rate-of-return on the investment must be a dec-

lining function of the amount invested in that period.






APPENDIX B
THE ESTIMATION PROCEDURE

In this appendix we discuss the derivation and estimation of Equation 3.6.

Substituting Equaﬁions 3.3, 3.4 and 3.5 into 3.2 we get

= +
Y, = (q ;: a;Z;s+e) + L5, +8 £(EX,)]
-+ .
which may be rewritten as
Yi = a, + § ujzij + [Si + 8 f(EXi)] [Yo + i kaik] + €y (B.2)

where

e, = e, + [Si + 8 f(EXi)] u; = e

i 1 + Hiui (B.3)

i

is an error texrm,

Equation B.l can be considered a nonlinear random coefficients model. It
is a random coefficients model since the intercept (ai) and the returns to human
capital (ri) are random. Both consist of a systematic component and a residual
error term., It is nonlinear since both Hi and T, depend on unknown parameters.(l)
If the error terms in B.l are collected into a common error term as in Equation R,2,
the resulting error term €y described in Equation B.3 is heteroskedastic. 1If
E(ei) = E(ui) = E(uiei) = 0, then E(ei) = 0 and

e T(e2) = A2 2 42 o 2
Varei E(Ei) o + Hi Uu Gy (B.4)

where Hi which is defined in (3.3) depends on the unknown parameter €, and 02 and

di are the constant variances of e and ugs respectively, and Si and EXi are

See footnote(s) on page 148.
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assumed to be nonstochastic. Thus, the model as it appears in B.2 may be viewed as
a nonlinear constant coefficients model with a heteroskedastic error term. It is
conceptually possible to obtain maximum likelihood estimates of the parameters of
B.2 and B.4, in which case it would be possible to test the hypotheses aj =Yy T 0 _
for all j and k > 0 using likelihood ratio procedures. However, maximum likelihood
estimation becomes extremely nonlinear since some of the unknown parameters of B.2

also appear in B.4.

It is possible to reparameterize Equation B.2 and obtain a linear equi-

valent as follows:

J
= + +
Yi %y + I %zij YOSi lof(EXi)
i=1

K K

+ I v, §X_+ T M f(EX)X  +6e._, (B.5)
k=1 k 1 ik k=1 k 1"7ik i

where the nonlinear restrictions Ak = Byk are ignored. The linear model in B.5

will reduce to the simple model in 3.1 if (as above)uj = Yk = 0 for all § and k > 0,
However, in this form it is not possible to test directly whether Y © 0 since
combined parameters of the form 6 Y = lk are estimated. Furthermore, ordinary
least squares estimation of B.5 will be fraught with heteroskedasticity problems
and will result in unbiased and consistent, but inefficient estimates of the para-
meters. The usual estimates of the variance-covariance matrix of the estimated
parameters will be both biased and inconsistent.making it difficult to test hypo-
theses. Thus, Equation B.5 was estimated using the following maximum likelihood

procedure. Rewrite all n observations on B.5 as
Y =W + ¢, (B.6)
where Y and € are n x 1 vectors with elements Yi and Egs ¥ is an n x p matrix of
observations on the independent variables including a unit column, and B is a p x 1
vector of parameters to be estimated where
B‘ = [uo’al""luJiYollos""YK’AK]'
Equation B.4 can be rewritten as

2 _ 2 a2 = 2 '
oy = (n + H] Yol = v.o0 o (B.7)

where n = ogloﬁ is the unknown ratio of the variances. The assumptions above imply
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Fe = 0. If it is further assumes that E£i€ = 0 for i # j (a reasonable assumption

J
for cross-sectional data), then
Eee” = ciV, ‘ (B.8) -
where V is an n x n diagonal matrix with v, on the main diagenal., If € is assumed

to be normally distributed, then the logarithm of the likelihood function can be

) n
L ==(n/2) [n(27) + kncil - (1/2) I 2av
i=1

-(1/202) (¥ - We)V L (Y - wg). (3.9)

written as

i

It is desired to maximize L with respect to B, Ui and n. The first-order conditions

can be written as follows:

%% = - %-(w‘v'lwe -wvly =0 (B.10)
o, |
EEE - Do ]h 5 (Y - we) vl (Y -we) =0 (B.11)
90 20 2(7)
u u u
n
%E =-1: &) + = (- we) v Ivl (v - we) = 0 (B.12)
n i=1 4 20"

Simultaneous solution of B.10 to B.12 is extremely difficult. Thus the
following iterative procedure has been used. Obtain estimates of B and Gi by
solving B.10 and B.1l simultaneously using an arbitrary starting value for n.

Simultaneous solution of B.10 and B.ll implies

g = wv i vy (B.13)
and
55 = %{Y*V'lY - v lyy. (B.14)

Equations B.13 and B.l4 are the usual generalized least squares estimates when the
V matrix is known. However, V consists of a diagonél matrix with the typical dia-~
gonal element v, = + Hi which is not known. As mentioned above, an arbitrary
starting value of n = n, can be selected, However, Hi is ‘the level of human capi-
tal of the ith individual which is not directly observable and must be estimated.
Assuming that f(EXi) =8

EXI + 8 EX2 in Equation 3.3 is a quadratic function of ex-

1 2

perience, an estimate of Hi can be obtained as

Hy = [vg Sy '+ Y 01X, + v 02EX 1/v, "~ (B.15)
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and YO s YOBl’ and Yoez are consistent OLS estimates of the parameters of equa-

tion (B.6) (i.e., Equation 3.6 of the text).

After estimates of B and Ui have been obtained using Equations B.13, B.1l4,
and B.15, these estimates can be substitued into the log likelihood function to

obtain a marginal likelihcod function,

~2 ~2
L* = =n/2[%n(27) - &n ou] - (l/2)2(no + Hi)

2 n P . -2 ,
- (/20 T [(s; - EBWOY,/( +EDI], (B.16)
1=1 k=1 ‘
The marginal likelihood function was evaluated for alternative values of n, and the

value of n corresponding to the maximum of L* was used as a revised estimate. This
new value, ;1, along with revised estimates obtained from Equation B.13, were then
used to obtain a new V matrix to be used in a second iteration to obtain revised
estimates of £ and cﬁ. This iterative process was continued until the estimates
converged to a stable value. The stopping criterion used was that the largest

change in any parameter between iterations was less than 1Z.

FOOTNOTE

(1) We are concerned with the generalization of the random coefficients model by
Singh et al., (1976) to what they term the variable mean response model. Note

that if Hi were directly observable, this would be a linear random coefficients

model.



APPENDIX C
ESTIMATING FEMALE EXPERIENCE CORRECTIONS FOR CHILDBEARING

Define potential gross earnings (Y*) in year t as

* = '
g = Ko ©.1)
where R is the rental price per unit of human capital and Kt is the amount of human
capital at time t. Actual earnings (Y) in year t are

Y, = Y:-C, = Y1 -8,) = R (1-8,), (c.2)

where Ct is gross investment in human capital in year t measured in terms of fore-
gone gross earnings, or Ct = Reth, where et is the proportion of the existing
stock of human capital devoted to the accumulation .of more human capital. The
change per unit time in human capital can be written as

dK=-= - = —6 3
Se=k=c - 8K = (RO - OK (c.3)

where 8§ is a constant rate of depreciation of the existing stock of human capital.

Now assume that a female's life beginning at age six can be divided
exhaustively into three categories: i) periods of formal schooling, ii) periods
of no work and no formal schooling, and iii) periods of work and no formal

schooling.

During type-i periods of formal schooling, all previously accumulated
human capital is devoted to the accumulation of more human capital and et = 1.

Therefore,

K= (R~ 8K for 0 <t <S5, (C.4)

where S equals the total number of years of schooling undertaken. At any point of

time during formal schooling, the accumulated stock of human capital will be

- o(R- 8t
K, = Koe for 0 <t <5, (C.5)

where,K.o is the initial stock of human capital.
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" During type-ii periods there is no investment in human capital and 6 =

0. ﬁence, the rate of change of human capifal is
K=-8K, | (C.6)

and at a given point of time during the hiatus from work and school, the human

capital stock will be

K, = Kle_st _for 0<t<H, . . €.n

where H represents the length of the hiatus, and Kl is the size of the human capi-

tal stock at the beginning of the hiatus.

Finally, during type-iii periods, the existing stock of ‘human capital
can be allocated to the accumulation of more human capital through on-the-job
training, to earning income through market activities, or to some combination of
the two. Thus, during this period O 5_et <. 1. Considerations from the theory of
the optimal accumulation of human capital suggest that 6 will decline over the
working life of the individual (Haiey, 1973) and it ié usually assumed that invest-
ment in human capital ceases toward the end of the working life (i.e., 6 becomes
zero). Following Mincer (1974), we impose the restriction that 8 declines linearly

over the working life of the female and
Bt =a+bdt for 0 <t <T, (C.8)
where T is the total length of working life in years, and a and b are parameters

such that 0 < a <1 and b < 0. Thus, during the working life, the rate of change

of human capital is '
K= (8,R - &)K = [R(a + bt) - 6K, . (c.9)
The corresponding stock of human capital at any point in time will be
R, = Kyexp{(Ra - §)t + Rbt2/2], _ ' (Cc.10)

where K2 is the stock of human capital at the beginning of the work period.

Given the above assumptions about the rental value, depreciation and
accumulation of human capital, it is easyth show™ that tﬁe stock of human capital
at a given point of time is independent of the order of the schooling~hiatus-expe-
rience sequence which preceded it, and that the stock depends only on the length of
time involved in each phase. Human capital agcumulation during the working life

depends on the stock of human capital at the beginning of the working period, actual
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elapsed working time, and the constant parameters R, a, b, and 6, Given these
assumptlons, the accﬁmulated capitalrstock is independént of the sequence regardless
of whether there were interruptions in schooling or work expériénce for childbéaring
or for any other reason. Therefore, for simplicity of exposition but without loss
of generality, we assume that the sequence is schooling-hiatus—continuous . ex-

perience,

Consider a woman who has S vears of schooling, a hiatus of H vears, and X
years of continuous experience., Substituting Equations C.5 and C.7 into Equation

C.10, 1t can be shown that the stock of human capital- is
K, = K exp{(R - §)S -~ 6H + (Ra -~ 6)X + RbX%/2}. (C.11)
Substituting Equations C.11 and C.8 into C.2, net earnings are
Y = {R(1 - a - bX)K lexp{(R - 8)5 - 8H + (Ra - B)X
+ bezlz}. : | (C.12)

Taking natural logarithms of both sides of C.12 results in
#a¥ = n(RK ) + &n (1 - a - DX} + (R - §)5 - 6H
2 : .
+ (Ra - 6§)X + (Rb/2)X . (C.13)

Since a + bX is small, using a Taylor series expansion it can be shown that
gn(l - a - bX)* - a - bX., Hence Equation C.13 can be approximated as
2

X+ B.X (C.14)

E = &nY = Bo + 315 - 6H + 82 3

where BO,=Rn RKo-a, Bl = (R - §), BZ = (Ra - 6§ - b), and 63 = Rb/2.

Unfortunately; Equation C.14 cannot‘be estimated directlv for females _
since the census data do not ﬁrovide observations on H and X. However, it is pos-
sible to obtain indirect estimates of H and X under the assumption that H is a fune-
tion of the number of children ever born (N). Let such a function bé app;oximated
by a quadratic as

2
H=aN+al, - (C.15)

where”al > 0 and ay 2 0. Define potential experience X*, for females as age (A)
minus years of schooling minus six. If the hiatus for childbearing and rearing

accounts for the entire difference between actual labor force experience and
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potential experience, then
X¥ =X-H=A-5 -6, (C.16)

Subgtituting Equation C.15 for H and X* for X into C.1l4, the following

estimable equation is obtained:

2 2
= R% * *Xk *Y Kk .

E Bo + Bls + ¥,N + ‘PZN + Bzx + 33x . (C.17)
where Wl = —Gal and Wz = —Ga2 From C,1l4 and C.15, it is evident that 1if ?l and
Wz are estimates of the parameters of (.17, then

~ P ) “ :
+ ¥ =~
TIN 2N SH (C.18)

is an estimate of the decline in the natural logarithm of .potential earnings due to
depreciation of the human capital stock and foregone investment opportunities
during the childbearing hiatus. Define Z as the additional amount of potential
work experience required to offset the loss in earning power due to the birth of a
given number of children. Given the estimated coefficients of potential experience

and potential experience squared in C.17 and using C.18 we obtain

2 sl a 2
*7 YA - .19
' le + 832 ?lﬂ ?zN . (C.19)
Equation C.19 can bé solved for the required additional experience to offset the
(1)

loss in earnings as a function of the number of children as

~ -~ 2 -
-B% +\] BA" + 4B

283 . B (C.20)

However, Z is an estimate of the length of the hiatus in work experience,
H, and an estimate of actual experience, X, can be obtained using C.20 and C. 16

Hence, Equatlon C.14 can be estlmated by replac1ng H and X by the estimates H = Z,

and X X* - H. This involves flrst estlmatlng Equation C 17, obtaining estimates

(2)

of H via Equation C.20, and then estimating Equation C.14 at the second stage.

See footnote(s) on page 153.
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FOOTNOTES

Equation C.14 has two solutions corresponding to the positive and negative
square roots. The positive root was used since using the negative square root

resulted in negative estimates for the hiatus for every ethnic group.

While this procedure is probably an improvement over not making any correction
for childbearing or just using first stage results, it should be noted that
the first stage of this procedure involves an errors in variables problem
since potential experience measures actual experience with an upward bias
(i.e., X* > X), Thus, the first stage estimates will not be consistent. As a
consequence of this, the second stage estimates will not be consistent either.






APPENDIX D

DEFINITION OF VARITABLES USED

D.l. Binary Variables

(1 if the characteristics is listed, 0 otherwise)

Ethnic Groups

ETH1 — French  ETH6 — Jewish
ETH2 — Negro or West Indian ETH7? — Chinese or Japanese
ETH3 —~ Austrian, Finnish, German, ETH8 — Native Indian

Dutch or Scandinavian

ETH4 — Czech, Hungarian, Polish ETH9 Other and Unknown

Russian, Slovak, or Ukranian

ETH5 — Italian

(British Isles is the excluded category.)

Regions
REGl — Maritime Provinces - : REG3 — Ontario
REG2 - Quebec REG4 — Praire Provinces

(British Columbia is the excluded region.)

Community Type

RES1 — urban area of 30,000 perscns or more
RES2 — rural non-farm

RES3 — rural farm

(Urban area of less than 30,000 persons is the excluded category.)
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Period of Immigration

PIM1 — before 1946
PIMZ — 1946-60

PIM3 - 1961-70
(Canadian~born is the excluded category.)

Occupations

0Cl — managerial, adminidtrative, ' 0C10 — service

and related

0C2 — natural science, engineering and 0C11 — farming, horticulture, and
mathematics . . animal husbandry
0C3 — social science and related 0Cl12 — other primary occupations

0C4 — religion (fishing, hunting, trapping,

forestry, mining)
0C5 — teaching and related
OCl13 — processing
0C6 — medicine and health )
0Cl4 — machining, product fabricationm,

0C7 — artistiec, literary, recreation, assembling, and repairing
]

and related

(1) _0C15 — constructlon trade occupations

0C8 — other
0Cl6 — transport equipment operating

0C9 — sales

(1) Materials handling and related occupations, other crafts and equipment opera-
ting occupations (printing and utilities) and occupations not elsewhere
classified.

(Clerical occupations is the excluded category.)

Industry

INl — agriculture
IN2 — forestry



IN3 -
ING -
IN5 -
ING -
IN7 -
IN8 -
INg -
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fishing and trapping

mines, milling, quarries, and oil fields
construction )
transportation, communication and other utilities
tréde .

finance, insurance, and real estate

commumity, business and personal services

IN10 - public administration and defense

(Manufacturing is the excluded caterogy.)

sqQD -

COL —

DEG —

ASCH-

PTHRS
™M1
OTHRS

OTSE

Education and Training

highest level of elementary or secondary school attended was in the Yukon,

the Northwest Territories, or outside Canada

completed a vocational training course of three months or longer duration
completed an apprenticeship program of six months or lomger duration
highest level of schooling attended was Grade 9 ;hrough 13

attended university

received a university degree

attended school full or part-time after September 1970

Working Time Per Week

— usually worked less than 35 hours per week

usually worked part-time weeks in 1970
— usually worked 45 or more hours per week

— self-employed and usually worked 45 or more hours per week



HH
MS1

MS2

SE
IMIG

MIS

MIG

LNO2

AGE
YSCH

EX

EE

LWw
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Miscellaneous

head of census family
currently married
currently widowed, divorced or separated

ever-married

self-employed

living in different province or county within Canada in 1966

married prior to completing school, i.e., if age at first marriage is less

than or equal to YSCH + 6
living outside Canada in 1966

ability to speak both English and French

D.2. Continuous Variables

age at last birthday
years of schooling attended (including full-time vocational courses)

years of potential labor force experience (EX = (AGE — YSCH - 6)) if nega-

tive set equal to zero
years of potential experience squared

natural logarithm of earned income: wages and salaries plus self-employment

income
the natural logarithm of weeks worked which was constructed as follows:

If weeks worked during 1970 was --
1l — 13 weeks, LWW fn 7
14 — 26 weeks, LWW = in 20

27 — 39 weeks, LWW = &n 33
40 — 48 weeks, LWW = n 44
49 — 52 weeks, LWW = 2&n 51
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LWR — the natural logarithm of the implied weekly wage rate which was defined as
E — LWW '
LWS - the natural logarithm of wages and salaries

WAGE — 1970 mean earnings in the individual's occupation and province
KLR — 1970 capital-to-labor ratio in the individual's industry and province

8Q — school quality. Measured by operating-expenditures per-student-enrolled in
constant 1971 dollars for the year and province in which the individual

attended highest level of elementary or secondary school

D.3. Continuous Variables Defined for Females Only

NCB — number of children ever born
NC2 — number of children ever born squared
HAT — predicted hiatus in work experience due to birth of children

EXS — years of potential experience adjusted for hiatus due to pregnancies and
birth of children

EES

years of potential experience adjusted for hiatus squared






APPENDIX E
INTERPRETATION OF THE COEFFICIENTS OF THE FULL MODEL

This Appendix discusses in detail the coefficients estimated for the full
annual earnings model which are presented in Table E.4. The discussion focuses on
the net (or partial) effect of each variable‘on the employment income received by
individuals and compares the anticipated direction of these effects with the signs
of the estimated coefficients. We begin by discussing the coefficients for the
human capital variables and the interaction of these variables with the X's of
Chapter 3; i.e., the factors affecting the rate-of-return to human capital. This
is followed by interpretation of the coefficients for the personal attributes and
the market effects variables. These are the Z's discussed in Chapter 3. Since
many of these same variables are proxies for factors affecting the rate-of-return
to human capital as well as proxies for factors affecting earnings directly, these

variables serve as X's as well.

E.1l. Human Capital Effects and Interactions

E.1.1. Years of Schooling (YSCH)

The partial effect of each additional year of schooling on earnings is
expected to be positive for each ethnic group. This partial effect, or the per-

centage rate-of-return to schooling, is calculated as
3 E4
100 (mcai ) = 100 (ajk + 8,5Q; + a3KLRy + a;V; + agMIS4), (E.1)

where aj is the estimate of the schooling coefficient for the kth ethnic group

(the appropriately adjusted British coefficient) and aj (j=2,...,5) are respectively
the coefficients of the interaction of years of schooling with schooling quality
(sQ), the provincial capital/labor ratio of the industry of employment (KLR), a
dummy variablé which is'1 if the individual participated in an aﬁprenticeship pro-
gram (V}, and a dummy variable which is one if the individual was married in school
(MIS),(I) The estimated coefficient of years of schooling (ak) for the British

{reference) group is 0.0571, and for the French group (ETH1), the coefficient is

See footnote(s) on page 181.



TABLE E.1. Effects on the Location of the Earnings/Experience Peak of Various Factors
Ethnic Married Self- Apprenticeship Attended Attended University Capital/
group in employed training high university degree labor
school school ratio
French earlier earlier earlier earlier earlier later later
North

European earlier earlier earlier earlier earlier later . later
East ‘ ‘

European later earlier earlier earlier earlier later ‘later
Italian later earlier earlier earlier earlier later. later
Jewish earlier earlier earlier earlier earlier later later
Oriental later earlier earlier earlier earlier later earlier
Native .

Indian later earlier later later later later earlier
Other

Unknown earlier earlier earlier earlier earlier later later
British earlier earlier earlier earlier earlier later later
(1) Evaluated using Equation E.5 and assuming that the capital/labor ratio is $23.07 per worker,

arithmetic average of the KLR's for the sample used to estimate the full model.

Source: Computed from Table E.4 and Public Use Sample Tape.

This is the



. TABLE E.2, Maximum Likelihood Estimates of the Reduced Model with the Logarithm of Weekly Wage Rate {LWR) as the Dependent Variable 1
Pérsonal attributes
Intercept ETHL ETH2 ETHI ETH& ETH5 'ETHE ETH7 ETHS ETH9 MSL MIS LNO2
3.887 .3438 -1.769 270 .0383 500 -.225 -.0633 .811 .237 .0526 -.866 L0411
(-1017) {.0778) (.666) {.109) (.136} (-186) (.265) {.361) (.416) (.161) (.282) (.0863) (.0200)
OTHRS " OTSE PTHRS PIML PIM2 PIM} MIG IMIC SE
-.0872 -.212% -.499 .0219 L0576 . Q0664 ~.0197 .0136 .158
(.0170) (.0463) (.0262) {.0398) (.0347) (.0528) (.0447) (.0197) (.0828)
Direct human capital effects
CoL ¥ DEG 5Q SQD
-.0799 L1753 .0580 -.000541 -.00557
(.0277) {.1327) (.0599) (.000333)  (.0BO3)
Human capital interactions
. BrrTISH 2 ETHL ETHZ ETH3 ETH4 ETHS ETH6 ETH7 ETHB ETH9 HIS SE
YSCH 0676 -.0204 .1159 ~.0183 ~,00975 -.0250 -.00356 .00363 -.0680 -.0278 0305 .
. (.00770) (.00552) (.0384) (.00758) (.00933) {.0124) {.01712) (.0226) {.0302) (.0102) (.00540)
EX .0337 -.0129 .0152 -.00505 . 00876 -.00816 L0415 . 00366 -, 0104 -.000179 .0297 -.0119
{.00351) (.00367) (.0410} (.00474) (.00597) (.00900) {.0109) (.D140) (.0209) (.00775) {.00415) (.00556}
EE =.000480 .000218 -.000133 .0000324  -.000235 .0000183 - 000640 .00000951 -.000103 .0000119 -,000486 .0000560
{.0000583) (.0000638) (.00103} (.0000191) (.000114} (.000167) (-000215) (.000240) (.000358) (.000142) {.0000842). (,0000860)
v s u DEG 5Q sqp
YSCH =-.0141 - - - 0000326 -,00537
{.00944) (.0000283) (.00713)
EX .00643 , 00606 .00575 .00382 - -
(.0D651) {.00238} (.00524) (.00773)
EE -.000158 -.000225 -.000299 .000156 - -
(.000126)  {.0000547) (.000136)  {.000196)

-- not applicable.

(1) Standard errors in parentheses.

(2) British is the reference group and all interactions should be interpreted as deviations from this group.

Source: Public Use Sample Tape.

4
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TABLE E.3. Maximum Likelihcod Estimates of the Reduced Model with the Logarithm of Annual Earnings (E) as the Dependent Variable

(1}

Personal attributes

Intercept  ETHL
4,413 .365

(.1097) (.0782)

OTHRS OTSE

Z.0707 187
(.0170) (.0466)

ETH2

-0L.83%

«.

676)

PTHRS

(.

545
0260)

Direct human capital effects

coL v
-.07713 . 2084
(.0284) (.1336)

.

DEG
0785
0610)

Human capital interactions

BRITISH (2

.0703
¥ScH (.00763)
.0352
EX (.00346)
—.000500
EE (.D000S69)
v
-.0140
YSCH (.00964)
.00383
EX (.00647)
-.000122
EE (.000125)

ETH1

¢

0230
00567)

.0127
(.

.000205
(.

00360)

0000670)

HS

.00802
.00236)

.000274
(.

0000544)

ETH3
.259
(.110)

PIML
T019s
(.0401)

iq
-.00047%
(.000323)

ETK2
-120
(.0394)

L0142
(.0415)

-.0000480D
(.00104)

uN

,00803
(.00543)

-.000352
{.000143)

ETH4 ETHS
0873 571
(.137) (.185)
PIM2 PIM2
0428 .000979
(.0346) (.0529)
QD
0167
{.0185)
ETH3 ETH4
- 0183 -To1zs6
{.007279) {.00960)
-.00359 .00783
(. 00667} {.00587)
.00000286 .-.000233
(.0000897)  (.000111)
DEG 8¢
- . 0000244
(.0000284)
. 000884 -
(.00821)
.000213 -
(.000210)

ETH6 ETH? ETHS ETH9 MST HLS
-,183 L0307 .693 .237 L0571 C-L.044
(.271) (.365) (. 403) (.160) (.0286) {.0873)

MIG IMIG SE LW
-.0122 .0193 L1685 847
(.0452) (.0198) (.0831) (.0141)

ETHS ETHE ETH? ETH8 ETHO MIS
-.0284 -.00856 -.00D184 -.0609 -.0282 0374
(.0126) {.0179) (.0213) {.0297) {.0193) (.00554)
-.0113 .0421 00260 -.00908 ~.000330 .0392
(.00883) {.0198) {,01338) {.0201) {.00761) (.00417)

.0000617 -.0006452 —.06000458 -.000112 0000190 -.000620
(.000162) {.000210Q) (.000230) (.000351) (.000137} {.0000827)

0D '
-.00775
(.00171)

LNo2
L0426
(.0200)

SE

-.0158
(.00547)

.000L32
(.0000865)

-- not applicable,

{1) Estimated standard errors in parentheses.

{2) British is the reference group and all interactions should be considered as deviations from this group.

Source: Public Use Sample Tape.
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TABLE E.&.

Maximum Likelihood Estimates of

the Full Model with the Logarithm of Annual Earnings (E} as the Dependent Variable

n

Personal attributes and market effects

Intercept ETH1 ETH2Z ETH3 ETH4 ETHS ETHA ETH? ETHB ETHY MAR MSI LNO2 SE
4,280 .285 -2.027 235 L0558 .320 =-.313 . 104 662 .0719 L0430 ~.949 .0323 .210
(.162) (.0775) (.00658) (.107} {.113) (.179) {.264) (.354) {.389) (.156) (.0276) {.0855) (.0195) (.0817)
OTHRS OTSE PTHRS PIML PIM2 PIM3 MI1G TMIG 0c1 ocz oc3 oc4 ocs oce
-.00362 -.0554 -.479 -.0118 .042 -.0214 -.0421 00774 -.454 -.123 -.306 - 484 -.0885 -.519
(.0170) (.0457) (.0258) (.0383) (.0036) (.0515} (.0441) (.0194) (.130) (.0644) (.10%) (.122) {.0726) {.151)
oc7 oce ocso oclo ocll 0C12 OC13 0Cl4 gcls 0cl6 INl IN2 IN3 Ing
-.0327 .103614  -.0557 00541 -.0153 L0777 .0693 .0133 0182 .00899 ~.195 .132 -.171 .0788
(.0660) (.0317) (.0382) {.0342) {.0768) {.0552) {.0372) (.0311) (.0357) (.0355) (.073L} (.0618) (.102) {.0652)
INS ING IN7 o] INS INLG REGL REGZ REG3 REC4 RES? RES2 RES3’ WAGE
-.0813 =-.03153 -.108 =-.0195 =-.127 =-.0131 -.163 -.137 -.0817 -.105 L0527 -,0489 -.0160 .000109
(.0331) (.0456) {.0242) (.0430) (.0271) (.0383) (.0466) (.0357) (.0249} (.0308}) (.0181) (.022578) (.0372) (.000016)
KLR L
.00417 .827
(.00156} (.0138)
Direct human capital effects
oL v DEG sq SQD
-.0837 .176 .0166 -.00137 -.133 !
(.0276) (.129) (.0608) (.000332) (.0769) &
w
1
Human capital Interactions
srrrisH (B gy ETH2 ETH3 ETH4 ETHS ETHE ETH7 ETHE ETHY MIS SE
YSCH .0571 -. 0155 .139 -.0138 -.00990 -.0142 00166 0100 ‘= 0475 -.0179 L0350 --
(.00277) {.00553) (.0383) (.00756) (.00933) (.0122) (.0174) (.0226} (.0286) (.0101) (.00541}
EX L0270 -,0111 .0048)3 -.00422 00961 =-,00774 .035)3 .00592 -.017% .00169 L0341 -.0172
(.00377) {.00347) (.0403) (.00450) {.00564) {.00848) (. 0104) (.0133) (.0194) (.00733) (.00406) (.00530)
EE -,000425 .000184 .000347 .000030 -.000262 .000051 ~-.000508 -.000093 000001 .000026 -.000526 -.000194
(.000062) (.000064) (.00101) (.000086) (.000106) (.000155) (.000202) (.000221) (.000336) (.000131) (.000079) (.000084)
v HS uw DEG sQD 59 XLR
YSCH =-.0124 - - - -.0101 000019 -.0000%9
. (-00933) (.00694) (.000027) (.000094)
EX 00354 .00648 .00555 . 00464 - - -.000152
(.00623) (.00227) (.00528) (.00802) (.000063)
EE -.000128 ~-,000230 -.000296 .000150 -000003
(.000120) (.000052) {(.000139) (.000204) {.000001)

=- not applicable.

(1) Standard errors appear below estimated coefficients in parentheses.

(2) British is the reference group.

Source:

Public Yse Sample Tape.

All interactions should be interpreted as deviations from this group.
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0.0571 - 0.0155 = 0.0416. Thus the rate-of-return to schooling for the French

group is lower than for the British, ceteris paribus. The actual rate-of-return to

years of schooling must be modified for the level of schooling_qﬁality, the capital/
labor ratio of the industry of employment, and whether or not the individual

married in school or partidipated-iﬁ an apprenticeship program.

The coefficient of the YSCH:SQ interaction is .000019, which implies that
as schooling quality (measured as expenditure per enrclled pupil) increases, the
rate—-of-return to education also increases although this effect is not statistically
significant. The coefficient of the YSCH'KLR interaction is ~0.000099, which
implies that the rate-of-return to education is lower in relatively more capital
intensive industries. The coefficient of the YSCH'V interaction is -0.0124, this
implies that those individuals who participated in an apprenticeship program earn a
lower rate-of-return on their investment in formal education than fhose who did
not. The coefficient of the YSCH-MIS interaction is 0.0350 and highly significant.
This implies that for those individuals who married in school, the return to the
last unit of investment is substantially higher than for those who were not married
in school. This is consistent with the argument, presented in Chapter 6, that
individuals who married in school would have a higher opportunity cost of funds for
investment in formal education, and hence would require a higher rate-of-return to

this investment in order to justify its greater cost.

The rates-of-return to education by ethnic group are compared im Chapter
5. |

E.1.2. Experience (EX) and Experience Squared (EE)

Human capital theory suggests that post-school investments -in on-the-job
training will initially be positive, will decline during the working life of the
individual, and will eventually become zero. This suggests that earnings will in-
crease at a decreasing rate, and may actually decline in the latter part of the
working life if net investment in human capital is negative because the deprecia-
tion of human capital exceeds gross investment. This implies that the coefficient
for experience should be positive and the coefficient for experience squared should

be negative. This was the case for every ethnic group.
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. th .
The percentage rate-of~return to experience for the k  ethnic group can
be calculated as

9L . —
100 (— EX, ) = 100 (by, + 2¢)}EX + D, MIS + 2c MIS-EX
+ b3SE + 2c3SE-EX + b,KLR + 2¢,KLR-EX
+ bgV + 2cV'EX + bgHS + 2c BHS'EX

+ bjUN + 2c,UN'EX + bgDEG + 2cgDEG-EX), (E.2)
where blk and ¢y are the coefficients of experience and experience squared for the
kth group (the appropriately adjusted British coefficient). The bj(j=2,,,.,8) are
coefficients for interaction terms between experience and married in school (MIS},
seif-employment (SE}, KLR, V, a dummy variable which is 1 if the individual
attended high school (HS), a dummy variable which is 1 if the individual attended
university (UN), and a dummy variable which is 1 if the individual obtalned a uni-
versity degree (DEG). The cj(j=2,...,8) are coefficients for interaction terms

between experience squared and these same variables. FEquation E.2 can be rewritten

as
5 E 8 E
100 (55z—) = 100 (351 by + 2EX : ¢5%;), %)

where the X, are the variables interacting with experience and experience squared.

3
Earnings will peak when 3E/3EX = 0, which has the solution

EX* = Lb /25c X = - B/ (E.4
j/ cj 5 B/2C, - (E.4)

where B > 0 and ¢ < 0, Since 3EX*/3B = -1/2C > 0, and 3EX*/3C = BIZC2 > 0, any
Increase in the coefficients of either experience or experilience squared tends to
delay the peak in the earnings-experience profile. The effect on the location of
peak earnings in the experience-earnings profiles of a simultaneous change in the
coefficient of both experience and experience squared can be determined from the
sign of
| amxr = 5z -8B, 5.5
which will be positive if both dB and dC are positive, and will be negative if both
dB and dC are negative. If dB and dC are of opposite sign, the peak earnings will
-%E - %EJ < 0. The sign of this expression depends on the ethnic
group, the capital intensity of the industry of employment, whether the individual

be later if (

was married in school, etc. Some of the results are summarized in Table E.1.
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For the British reference group, b1 = 0.0270 and ¢y = -0.000425. Ignoring
all interaction terms, the earnings profile would increase for the first 32 years
of experience (9E/JEX = 0.027 - 0.00085EX* = 0 implies EX* = 31.8) and decrease
(2)

thereafter, For a male with eight years of schooling, this, in turn, implies

that the age-earnings profile will peak at age 46 (= 32 + 8 + 6).

Insofar as formal schooling teaches learning skills, better educated
individuals will probably learn more quickly on the job (increasing B} and, conse-
quently, are likely to accumulate more post-school human capital. But insofar as
more formal education increases earning capacity, it increases the opportunity cost
of on-the-job training; and insofar as on-the-job training takes time, it reduces
the potential working life over which returns to on-the-job training can be recei-
ved. Together these two effects will tend to reduce the time extensiveness of
investment in on-the-job training and implv an earlier cessation of on-the-job
training investments (decreasing C). Thus, the earnings of relatively more educated
individuals are expected to increase more rapidly with experience, with the peak in
earnings coming earlier in terms of experience. From this argument we expect the
coefficients for the interaction of experience and schooling level (EX-HS and EX-UN)
to be positive, and the coefficients for the interaction of experience squared and
schooling levels (EE-HS and EE-UN) to be negative. All four of these coefficients
turn out to have the expected signs. From Table E.1 it is obvicus that for indivi-
duals who attended high school or university, the earnings peak is reached with less
experience than for individuals whe never got beyond Grade 9, with the exception of
Native Indians whose earnings peak later for individuals who attended high school

or university.

, The dummy variable for obtaining a degree (DEG) can be considered a proxy
for ability and may also serve as a screening variable. The coefficients for the
interaction of DEG with experience and experience squared are both positive. This
implies that the earnings profile increases more rapidly and peaks later for

degree holders than for non-degree holders with equivalent years of education.

An apprenticeship program can be viewed as a particularly intensive form

of on-the-job training which increases the return to experience and shortens the

See footnote(s) on page 181.
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years over which there is investment in on-the-job training. Thus, we would

expect the coefficient for its interaction with years of experience (V-EX) to be
positive, and its inter-action with experience squared (V.EE) to be negative.

These coefficients turn out to have the anticipated sign, and apprenticeship
training results in an earlier peak in the earnings-—experience profile for all eth-

nlc groups except Native Indians.

Individuals who get married while attending school can be viewed as
having a high opportunity cost for funds to spend on human capital Investments. As
such, we would expect them to only make human capital investments that have a rela-
tively high rate-of-return. Therefore, the return they get from any schooling
should be higher than that of individuals who did not marry in échool, and conse-
quently, we expect the coefficient for the interaction of schooling and married-in-
school to be positive. This was discussed above, Similarly, these individuals
would be expected to be more diligent in learning skills on the job, investing more
intensively in each year, but less extensively over time. This implies that the
inter-action of years of experience and married-in-school (EX+MIS) should have a
positive coefficient, and the interaction of years of experience squared and
married-in-school (EE-MIS) should have a negative coefficient. These coefficients
turn out to have their expected signs and are both significant at the 1% level.
From Table E.l1, it is apparent that for inaividuals who married in school, earnings
tend to peak at a lower level of experience for the French, Nerth European, Jewish,
Other and Unknown, and British groups, but tend to peak later in life for the East

European, Italian, Oriental, and Native Indian groups.

The coefficients for the interaction of the dummy wvariable for self-
employment (SE) with both experience and experience squared are negative. This
implies that earnings for self-employed individuals rise more slowly and peak

earlier than for individuals working for wages or salaries.

For individuals employed in relatively more capital intensive industries,
earnings tend to increase less rapidly with experience since the coefficient of
EX.KLR is negative. However, the coefficient of the interaction between experience
squared and KLR is positive tending to increase the length of time over which
earnings increase. In Table E,l1 it can be seen that for individuals employed in
relatively more capital Intensive industries, earnings will peak later in life for

all ethnic groups except Orientals and Native Indians.
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E.1.3. Direct Human Capital Effects

Some of the variables discussed above that interacted with years of
schooling and experience have effects over and above these interaction effects. We
now examine the total effects of these variables. 1In the case of a dummy variable

(say D), the total effect can be evaluated as

OB = E . - E o = d,¥SCH + d EX + d,EE + d,,

(E.6)
where D is assumed to have entered directly with coefficient dl’ and interacted
with YSCH, EX, and EE with estimated coefficients d2, d3, and d4 respectively. All
other variables except D have been held constant. Since E is the natural logarithm
of annual earnings, the change in E is approximately equal to the proportionate

change in annual earnings.

Using E.6 we get the following proportionate changes in annual earnings:

A
ECOL

~0.0837

AEV = 0.176 - 0.0124YSCH + 0.0035EX - 0.000128EE

AEDEG = 0.0166 + 0.0046EX + 0.000150EE

AEMIS = =-0. 949 + 0.0350YSCE + 0.0341EX - 0.000536EE

AESE = . 0.210 - 0.0172EX - 0.000194EE
For the continuous variables, schooling qualit& and the capital/labor ratio, the

analogous expressions are the following:
9E/3S8Q = -0.00137 + 0.000019YSCH

9E/9KLR = 0.00417 - 0.000099YSCH -~ 0.000152EX + 0.00003EE
These expressions have the following interpretation. Those individuals who had part

of their formal education as vocational training (COL=1) receive approximately 8.47
less income at all levels of experience and education than do their counterparts
with equivalent years in an academic ﬁrogram (COL=0). Individuals who participated
in an apprenticeship program (V=1) receive 17.67 more income as a consequence of
their training, but this is offset, in part, by a lower return to YSCH of approxi-

mately 1.27 less income per year of schooling. Thus, an individual just entering
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the labor force with apprenticeship training and having ten yvears of schooling
would receive 17.6 - 10 (1.24) = 5.2% more than an individual without apprentice-
ship training. Apprenticeship training also has an effect on the returnlto expe-
rience with earnings rising more rapidly initially and peaking earlier for all eth-
nic groups except Native Indians. University degree holders receive 1.7% more
income upon starting work than non-degree holders with comparable vears of educa-
tion, and have higher returns to experience than non-degree holders at all levels
of experience. Individuals married in school tended to receive 957 less income on
entering the labor force, but this is offset in part by a 3.5% increase in earnings
for each year of formal education. Thus, someone who married in school with ten
years of schooling would receive a starting salary which was 95 - 3.5 (10) = 607
less than an individual entering the labor force with 10 years of schooling but who
did not marry in school. As mentioned above, individuals married in school also
invest more intensively in on—the—job training with earnings peaking earlier for
most ethnic groups. Self-employed individuals tend to earn 217 more than indivi-
duals working for wages and salaries with comparable qualifications, but self-
employed individuals have a flatter earnings-experience profile and earnings peak

at a lower experience level for all ethnic groups.

An increase in school quality (SQ), measured as expenditure per pupil,
tends to increase the return to education but there is also a negative offsetting
direct effect which swamps the effect of the increased return to education. The
sign of the coefficient of SQ had been expected to be positive. Finally, indivi-
duals employed in more capital intensive Industries tend to earn higher incomes,
but this is offset by lower returns to education and flatter earnings-experience
profiles which peak later for all ethnic groups except the Oriental and Native

Indians.

E.2, Personal Attributes and Market Effects

E.2.1. Ethnic Groups

Individuals from different ethnic or cultural backgrounds may have very
different views of success or achievement and the acquisition of material goods,
different attitudes toward work activity, on-the-job training, formal schooling and

the selection of courses of study and occupations. Furthermore, it may also be the
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case that members of certain groups face various forms of discrimination, some of
which may take the form of less pay for the same work, or of entry barriers to

trade unions, to apprenticeship programs or to jobs which have a high skill-learning
content. The members of certain groups in certain locations may find, or have

found it more difficult than others to obtain financing for their education, or

even to gain admission to certain educational programs (particularly professicnal

schools). Phenomena of this sort will ceterbis paribus.tend to shift the inter-

cept term for the affected ethnic groups. This will result in coefficients for the
ethnic dummies which are éignificantly different from zero, producing intercepts
different from the British Isles reference group. Insofar as these effects operate
through the cost of education, entry into particular programs, or even dlligence in
school, they will also result in coefficients for ethnic-years-of-schooling
(YSCH-ETHi) interactions which are significantly different from zero. Where these
effects operate through union entry, admission to apprenticeship programs or jobs
with various skill learning contents, they will shift earnings-experience profiles,
producing significant coefficients for the experience-ethnic interaction terms
(EX-ETHi) and (EE-ETHi). The total effect of these ethnic wvariables is Qiscussed
in Chapter 5.

As concerns the direct effects of ethnicity or race alone, after control-
ling for their interactions with human capital variables, other personal attributes
and all market effects variables, we find only positive deviations from the British
reference group. Being in the French Group (ETHL) implies 28% higher earnings than
the British Group; being in the North European Group (ETH3) implies 257 higher
earnings; being in the Italian Group (ETHS5) implies 337 higher earnings; and (most
surprisin%§§) being in the Native Indian Group (ETH8) implies 66% higher

earnings. While these results may appear paradoxical at first, it should be
remembered that among other things, these coefficients refer to the earnings of in-
dividuals age 15 and over, with zero years of schooling and experience. The East
European (ETH4), Jewish (ETH6), and the other and unknown groups (ETH9) all had
direct partial effect coefficients which were not significantly different from zero
at the 207 level, implving that for zero yvears of schooling and experience, these
groups have earnings that are not significantly different from the British Isles

Group. -

See footnote(s) on page 181.
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When we consider the interaction effects of years of schooling and
ethnicity, four groups (excluding the Negro/West Indian Group) seem to have signi-
ficantly different returns to formal‘schooling from the British Group. The French
(ETH1), the North Europeans (ETH3), the Native Indians (ETH8) and the other and
unknown (ETH9) groups all have a significantly lower rate-of-return per year than
the British. The returns per year of school for the Slavie (ETH4), the Italian
(ETH5), the Jewish (ETH6) and the Oriental (ETH7) groups do not appear to be signi-
ficantly different from the British Isles group.

Considering the experience-ethnicity interaction effects, it is apparent
that the fffect of experience on earnings for three of the groups is significantly
different than for the British Isles group. As indicated above, considering only
the coefficients of EX and EE (hence the British Group) implies a peak in earnings
at 32 vears of experience. In comparison the earnings-experience profile for the
French Group is significantly flatter and earnings peak at 33 vears of experience.
On the other hand, the earnings-experience profiles for the Slavic and Jewish groups
appear to be significantly steeper than for the British group. In the case of the
Slavic group, the coefficients imply that earnings peak at 27 years of experience.
For the Jewish group, the profile is even steeper - the peak occurs at 33.4 years
of experience, which is later than for either the French group of the British Isles

group.

E.2.2. Mean Occupational Earnings

This is a continuous variable measuring the mean male earnings in each
individual's occupation and province of residence (WAGE). It can be viewed aé a
proxy characterizing the regional levels of supply and demand for labor in an occu-
pation, which make the occupation in which an individual is working either a high
or low paying occupation in his or her province. As expected, the coefficient of '
this variable is positive and highly significant. In fact, if labor markets were
perfect and all labor within an occupation was homogeneous, then all laborers should
receive the occupational average wage rate. Thus, the WAGE variable and weeks
worked variable would be the only significant wvariables in the regression. It is
only because labor markets are not perfect and labor is heterogenecus that the

other variables are significant.
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E.2.3. -Dccupation

As a .consequence of the heterogeneity of labor, workers within occupations
earn different incomes based, in part, on the amount of human capital they possess.
In some occupations, human capital is more important in determining incomes than in
others (e.g., managerial-administrative versus clerical occupations). In those
occupations where human capital is more important, it is reasonable to assume that
workers will on the average, possess higher levels of human capital. As a conse-
quence, having controlled for schooling and experiences, the inclusion of occupa-
tional dummies in the presence of the WAGE variable will result in negative coeffi-~
cients for the dummy variables for all occupations in which human capital is more
important in determining income than in clerical occupations which is the reference

(4)

category.

The occupational coefficients which were found to be significantly dif-
fereﬁt from zero suppeort this argument. Using a fwo-tailed test, occupations having
negative coefficients significant at the 107 level were the following: managerial-
administrative (0Cl), natural science-engineering-mathematics (0C2), social science
(0C3), religious (0C4), medical-health (QC6), and processing (0013). These are the
occupations in which either schooling and/or experience can be expected to have a
strong positive effect on earnings (probably experience alone for processing).
Occupations where the coefficients were negative but less significant - teaching
{(0C5), sales (0C9), and farming (OCll) - are also occupations in which experience
can be expected to have a sizeable return, reinforced by a sizeable return to
schooling for teaching. Only the "other occupations" category had a positive co-

efficient which was significant.

F.2.4. Industry

We had no a priori -expectations about the partial effect on earnings of
being in one of the ten industrial categories related to manufacturing (the
reference category), after controlling for the effects of such variables as occu-
pation, region, education, experience, hours and weeks worked, -and the capital-to-
labor ratio. Forestry (IN2) and construction (IN5) produce significantly higher

earnings than manufacturing at the 10% significance level, and agriculture (IN1),

See footnote(s) on page 181.
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fishing and trapping (IN3), trade (IN7), and community, business and personal -ser-
vices (IN9) seem to produce significantly lower earnings than manufacturing. The

remaining industry coefficients are not sipgnificantly different from zero.

The positive differentials associated with the forestry and construction
industries may be the result of union-maintained premiums to compensate for the
highly seasonal nature of work in these industries. Employment in the agriculture
and fishing and trapping industries is also highly seasonal, but in contrast, the
forestry and construction industries are characterized by labor organizations which
exercise a great deal of market power. (Note that variations in weeks of work are

controlled for separately.)

E.2,5., Capital-to-labor Ratio

The industrial capital-to-labor ratic prevailing in a province was intro-
duced to capture aspects of labor demand that depend om capital as a complementary
factor. The availability of capital varies across industries and provinces. It
will generally be the case that the higher the capital-to-labor ratio in an indi-
vidual's émployment setting, the higher will be his or her marginal reproductivity,

and hence, the higher the demand for his or her services. Ceteris paribus, this

should imply higher earnings. Therefore, the coefficient for XKLR is expected to be
positive. It turns out to be positive and significant at the 17 level with a one
dollar increase in the capital per employee implying a 0.42Z increase in annual

earnings.

Since the capital intensiveness of a job may say something about its
skill-learning content, there might be a significant interaction between the capi-
tal-to-labor ratio and the experience variables., It seems reasonable that highly-
automated jobs, which would be associated with high KLRs would impart little in
the way of skills, and hence, tend to have flatter earnings-experience profiles
than less automated jobs. This in turn would implv a negative coefficient for the
interaction for XLR and experience (EX.KLR) énd a positive coefficient for the
interaction of KLR and experience squared (EE.KLR). Both interaction coefficients
have the expected signs and are significant at the 57 level, producing flatter
earnings-experience profiles which peak later for all ethnic groups except Orientals

and Native Indians.
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E.2.6. Region

The regional coefficients for the Maritime Provinces (REG1l), Quebec
(REG2), Ontario (REG3) and the Prairie Provinces (REG4) are all negative and signi-

ficant. at the 17 level. Their magnitudes indicate that, ceteris paribus, earnings

are highest in British Columbia, followed by Ontario, the Prairie Provinces,

Quebec, and lastly, by the Maritime Provinces. This finding, which was expected,

is notéworthy since it indicates that even after controlling for human capital fac-
tors, occupation, industry, size of community, regional differences in mean-
occupational pay, regional differences in the levels of capital investment (measured
by capital-to-labor ratios) and personal characteristics in general, the region of
residence still has a significant effect on earnings. This implies that after one
has controlled for differencés in labor productivity, and hence, inter-personal
differences in demand, as well as general differences in industrial and occupation

demand, labor'supply does not adjust to equalize nominal earnings.

E.2.7. Type of Community

A priori, we expect that the type of the community in which an individual
resides will affect his or her earnings because of intra-regional differences in
the specific job content of occupations and the nature of industrial activity. Note
that at the intra-provincial level there is no control for variations in occupa-
tional mean wages or industrial capital-to-labor ratios. The estimated coefficients
for place of residence in 1970 indicate that relative to urban areas of less than
30,000 (the control category), residence in urban areas of 30,000 or more (RES1)
has a partial effect of producing significantly higher earnings, whereas residence
in a rural non-farm community (RES2) produces significantly lower earnings. The
negative but not sipnificant coefficient for rural farm residence (RES3) indicates
that farm earnings are not significantly lower than those of residents in urban

areas of less than 30,000,

These findings are consistent with the results of many studies that have
found a gross positive relationship between earnings and community size, and the
prevalence of poverty in rural non-farm communities. These latter communities have
been largely supplanted in their economlc role of servicing farming by the urban
areas of less than 30,000, and have become reservoirs of individuals who are either

unable or unwilling to make the transition from rural to urban life.
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E.2.8. Immigration and Migration

Migration, whether from foreign countries or within Canada, is likely to
be selective with respect to age, education, and motivation, with the result that
immigrants or migrants would tend to be younger, more educated, and more motivated
than the average member of the population in the location of origin or destination.
It is also likely to be the case that adaptation of the new environment takes time,
particularly for the immigrant from a foreign culture. Hence, depending on the
cultural gap involved, recent immigrants are likely to earn less than non-migrants
or immigrants of older wvintage. The fact that immigration or migration can be
viewed as a human capital investment that will increase lifetime earnings relates
to the individual's pre- and post-migration earnings, but has no clear implication

for the earnings of migrants versus non-migrants, per se,

In terms of the variables used in this study, the net effect of these
phenomena should be to make the coefficient for the variable representing post-1966
immigration from a foreign country (MIG) negative; for the variable representing
foreign immigration between 1961-70 (PIM3), also negative; and the coefficients for
earlier foreign immigration in the periods 1946-60 (PIM2), and before 1946 (PIM1)
increasingly less negative, or even pasitive., Following this reasoning, the coef-
ficient representing internal immigration since 1966 (MIG) should also be negative.
None of these variables turned out to be significant at the 107 level. In general,
this lack of significance indicates that after one has controlled for such things
as ethnicity, occupation, industry, schooling, experience, and hours and weeks
worked, recent internal migration and the period of immigration into Canada have no

significant residual effects on earnings.

E.2.9. Marital Status

Being married as opposed to not being married is likely to have associated
with it a variety of motivational factors related to the well-being of one's
family. Thus, married males are expected to earn higher incomes than unmarried
males and the coefficient for MS1 should be positive. Consistent with expectation,

it is positive and significant at the 107 level.
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E.2.10, Official Languages .

Government policies, primarily at the federal level, to promote bilin-
gualism may be expected to produce job opportunities favoring individuals who have

a working knowledge of both English and French, which ceteris paribus, results in

higher earnings. Insofar as individuals are aware of these opportunities and
strive to master "the other official language', the knowledge of both official
languages represents a dimension of motivation. This effect would be observed as
a positive coefficient. for LNO2. This coefficient is positive, significant.at the

5% level, and it implies an earnings premium of 3.27.

E.2.11. Self-employment

Whether one is self-employed or not is likely to depend on another set of
personal characteristics. The self-employed individual could be conceived of as
being more adventurous, innovative, or prone to bearing risk; or simply more entre-
preneurially inclined than his or her counterpart who works for a wage or salary.
Furthermore, self-selection is likely to operate in- such a way that those who fail
on their own become employees. These factors suggest on balance that self-employ-
ment (SE), should have the partial effect of producing higher earnings. This is
born out by a positive coefficient which is‘significant at the 1% level. The
coefficient implies that, holding everything else constant, the earnings of self-

employed individuals are 21% higher than their non-self-employed counterparts.

It also seems reascnable that the work experience of the self-emploved is
very different from experience of an employee; but, a priori, we have no particular
expectation as to how the interactions of self-employment and experience should
affect -earnings. It turns out that both EX-SE and EE.SE are negative and signifi-
cant at the 5% level, This implies, other things held constant, that self-employed
individuals tend to have flatter experience-earnings profiles than people who are
emplovees, Insofar as those who are now self-employed have been self-employed
throughout most of their labor market involvement, the flatter profile may indicate
that therself-employed learn by-trial and error and have a fairly erratic earnings
profile through time, as opposed to the employed individual who learns on-the-job
from others and tends to steadily move up a job and salary hierarchy. Earnings

peak substantially earlier for self-employed individuals. For the British, this
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peak occurs at 21 years of experience for the self-employed, as opposed to at 32

years for an employee working for.a wage or salary.

E.2.12, Hours Usually Worked

Since annual earnings can be viewed as the product of an hourly wage rate,
the number of hours usually worked per week, and the number of weeks worked per
year, the effect of usually working less than 35 hours per week should be, ceteris
paribus, to reduce annual earnings. Conversely, the effect of usually working 45
or more hours per week should be to increase annual earnings. The coefficient for
the part-time hours wvariable (PTHRS) has the expected negative sign and is signifi-
cant at the 17 level. However, even after controlling for the interaction of over-
time work and self-employment (OTSE) which should capture the effect of the lower
earnings recelved by the proprieters of small family enterprises, the coefficient
for overtime work (0NTHRS) is negative and insignificant. This indicates that be-
yvond 44 hours per week, the additional hours of work do not increase earned income,
possibly even decrease it. This suggests that overtime hours may be the result of
an attempt to compensate, in terms of a target income level, for low hourly wage

rates.

E.2.13. Weeks Worked

Variation in the number of weeks worked per year should have a positive
association with annual earnings. Variation in weeks worked may be voluntary (a
supply phenomenon) or involuntary (a demand phenomenon). These variations in the
weeks of work are probably caused by many of the same factors which cause variations
in the wage rate, as well as partly being a supply response to expected wage rates.
This supplv response effect poses a simultaneity problem which we have been unable
to solve in a conceptually -satisfactory way given the large number of dummy vari-
ables in the model, Nonetheless, we expect to find a strong positive partial rela-
tionship between the number of weeks worked and annual earnings even though the

estimates of the coefficient of this.variable may be inconsistent.

In order to determine if the implicit weekly wage rate is constant, in-
creasing, or decreasing with respect to the number of weeks worked, we employed the

logarithm of weeks worked (LWW) as an explanatory variable, Its coefficient can be
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interpreted as the elasticity of annual earnings with respect to a change in weeks
worked. An elasticity (coefficient) equal to unity implies a constant implicit
weekly wage rate, and an elasticity greater than unity indicates that the implicit
weekly wage rate is an increasing function of weeks worked. The coefficient for

(5)

LWW turned out to be 0.827 and significantly less than unity. This indicates
that earnings increase much less than proportionately with weeks worked - a 107
increase in the number of weeks worked only increases earnings by /.37Z. This may
be due to the fact that the bulk of Canadian males who work less than a full year
do so because of the seasonal character of their work and that, in order to attract
labor to seasonal jobs, employers are forced to add a premium to the weekly wage
for the weeks actually worked. Jointly, these would cause annual earnings to de-
crease (increase) less than proportionately with the decrease (increase) in weeks

worked.

See footnote(s) on page 181.
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FOOTNOTES

For convenience, these latter two interactions were omitted from the computa-

tion of the rates-of-return to schooling discussed in Chaoter 5.

The comparable figures for the French group (ETHL) are bl = 0.0270 - 0.,0111 =
0.0159, and ¢, = ~0.000425 + 0.000184 = -0.000241, Thus, the French earnings
profile will tend to rise more slowly and peak slightlv later at 33 years of

experience.

This extremely large coefficient results from the very low returns to education
and experience to the Native Indian group. In essence, an uneducated indivi-
dual with no labor market experience will earn nearly as much as an educated,

experienced worker in this group.

The total effect of being in the ith occupation relative to clerical occupa-
tions is aiOCi +b (WAGEi), where ai is the coefficient for the ith occupa-
tion's dummy, b is the coefficient for WAGE, and WAGEi is the across-province

average of mean earnings in the ith occupation.

Mincer (1974), using comparable census data for the United States, found the
coefficient of the logarithm of weeks worked to be significantly greater than

unity in a much simpler earnings function.






APPENDIX F
VARIANCE PARTITIONING PROCEDURE

This Appendix outlines the procedure used to partition the variance into

its various components. The ith observation on Equation 3.6 can be written as
= ; +
Ei (Ziu + ei) + (Rip + Hiui) (Wiﬁ), (F.1)

where Zi is a 1xJ row vector of observations on the Zii's, o is a Jxl column vector
of aj's, Ri is a 1xK vector of observations on data (with typical elements Si’

sixik, f(EXi) xik’ etc.}), p is a Xxl1 column vector of parameters (with typical ele-

ments Ak and Yk), Hi is the human capital proxy defined in Equation 3.3, e, and ug

.are the error terms defined in Equations 3.4 and 3.5, Wi is a scalar observation on

the logarithm of weeks worked, and 8 is a scalar coefficient. The three terms

enclosed in parenthesis correspond to PME, HCE, and LSE, respectively.

Now suppose one individual is chosen at random. Thus, all the independent

variables are random variables. The unconditional variance of E can he written as

e 2, 2. 2.2,
V(E) = a L, ot © +p'I 0+ (UH + uH)ou + B wa 8

e

RR

+ 2a ZZR p+2a EZW B+ 28 ZWR A, (F.2)

where I and ER are the variance-covariance matrices of Z and R, respectively;

ZZ R

ZZR is the matrix of covariances between these vectors; denotes the scalar

EWW

variance of W, and ZZW and EZR denote the covariance matrices between W and Z and

W and R; respectively; By and OH are the mean and variance of the level of human

capital; all other symbols have heen previously defined.

Starting with corresponding logarithm of the weekly wage rate equation,
LWRi = (Zia + ei) + (Rip + Hiui)’ (F.3)

a parallel derivation produces the following expression for the unconditional
variance of LWR

2 2
+
pt(opgtuy

- 2 - 2 -
V(LWR) = a Izza + o . + p ERR } o u + 2a7L

zr"" (F.4)
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The terms in F.2 and F.4 can be collected as follows:

V(PME) a’L,,a +0

V(HCE) =

I
°

A
o]

V(LSE) = RB7Z
C(PME, HCE) = a”Z ;

C(HCE, LSE)

I}
w
S
~1

p; and

C(PME, LSE}

[}

=2
\
t~1
w

PME denotes personal attribufes and market effects; HCE denotes human capital
effects; and LSE denotes labor supply effects. The terms in Equations F.2 and F.4
have been evaluated using maximum likelihood techniques and the resulting values

are summarized in Tables 5.3 and 5.4.




APPENDIX G

COEFFICIENT ESTIMATES FOR THE FEMALES
EARNINGS EQUATIONS

The first-and second-stage estimates of the full annual earnings
model for females appear in Tables G.l and G.2, respectively. Second-stage
estimates for the corresponding female full wage rate model appear in Table G.3,
and Table G.4 contains the second-stage estimates for the reduced annual
earnings model, Each model was estimated separately for each of the five
female ethnic subgroups. Since each model tells very much the same story,
this appendix will concentrate exclusively on an interpretive discussicn of the

second-stage coefficient estimates obtained for the full annual earnings model.

G.l. Human Capital Effects

G.l.1. Formal Schooling

Each additional year of schooling is expected to increase annual
earnings. As anticipated, the YSCH coefficient is positive for each ethnic
grouping, and each is significant at the 17 level. The coefficient for the
French females was highest, indicating a 4.0%7 increase in earnings per year
of schooling., The East and South Eurcpean grouping had the lowest coefficient;

it indicated a 2,17 rate-of-return per year of schooling.

Having earned a university degree, as opposed to having attended

university but not having earned a degree (DEG=1) is expected, ceteris paribus,

to yield higher earningé. This variable turned out to have a positive effect
for each ethnic grouping of females, and is significant at the 17 level for all

except the Other female grouping (which was significant at the 10Z level).

G.l.2. Experience

Earnings were expected to increase at a decreasing rate for each year
of continuous work experience. The coefficients obtained for the potential
experience variables adjusted for discontinuities in work experience

(EXS=EX-HAT and EES==EXSZ) are consistent with this expectation. For each
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TABLE G.l. First Stage Regression Results for the Full Annual Earnings Model
for Females :
Ethniec groups
North‘ East and South
Variable British French European European Other
Intercept 3.373 - 3.319 3.149 3.422 3.683
(0.112) {.193) (.207) (.222) (.267)
HH .0912 . 0831 .0533 . 0850 . 0360
{.0273) (.0390) (.0656) (.0655) (.0740)
MS1 .101 .108 .0910 .200 .0741
(.0171) (.0219) (.0377) (.0363) (. 0460)
MS2 . 0655 . 0926 .135 .141 .0835
(.0249) (.0374) (.0599) (.0594) (.0742)
LNQ2 -.0210 . 0769 -.0318 -. 0105 . 00158
(.0236). (.0174) (.0579) (.0394) (.0553)
NCB -.0573 -. 0648 -.0461 -.0645 -.0591
(.00839) (.0111) (.0187) (. 0204) (.0242)
NC2 . 00391 . 00522 -.00141 . 00498 . 00311
(.00108) (.00118) (.00247) (.00302) (.00311)
™1 ~.754 -.571 -.702 -. 644 0. 582
{.0139) (.0209) (. 0303) (.0290) (. 0415)
OTHRS L0477 -.0723 0.114 0.0440 .0559
: (.0236) (.0287) (.0463) (. 0454) (.0556)
SE -.222 -.143 -.311 -.0831 -.0684
(.0356) (. 0463) (.0654) (.0648) (.0826)
DEG 223 . 184 .291 . 225 . 0981
(.0308) (. 0486) {.0716) - (. 0607) (.0678)
ocl -.202 -.326 -.423 -.380 -.182
) (.0876) (.170) (.170) (.189) (.248)
0C2 -.119 . 00133 ~.174 .0823 -.0839
(.0835) (.1473 (.174) (.147) (.182) -
0C3 -.201 -.0490 -.163 -.366 . 0840
(. 0604) (.0885) (.145) (.136) (.166)
0C4 -.869 -.381 . ~-.103 . 0457 _—eFZ)
(.249) (.315) (.721) (.494)
0Cc5 -.00166 - 111 -.245 -.145 .113
(.0643) {(.111) (.125) {.134) (.162)

See footnote(s) at end of table.
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TABLE G.l. First Stage Regression Results for the Full Annual Earnings Model
for Females(1) (Continued)

Ethnic groups

: North East and Socuth
Variable British French European European Other
0Cé .0978 .0510 . 0536 -.00905 . 0430
(. 0296) (.0631) (.0601) (. 0668) (.0827)
oc7 . 0681 .0072 -.180 . 0961 .266
{.0626) (.0882) (.142) (.122) (.193)
0C8 -.0260 .0270 -.0751 -, 0627 -.181
(.0283) (.0439) . (. 0591) (.0561) (.0703)
ocyg . 0105 -.0907 . 0835 -.0663 -.121
(.0386) (.0646) (.0731) (.0775) (.108)
0C10 -.102 -.0422 . 0640 . 00681 -.0687
(. 0455) (.0774) (.0829) (.0900) (.111)
0Cl1 ~.343 -.212 -.131 ~.218 -.137
(.0594) (.123) (.0930) (.105) (.137)
0C12 . 396 .0301 - .283 317 774
(.199) (.228) {.519) (.702) (.366)
0Cl3 .107 .147 .299 - L124 -.168
(.0530) (.0621) (. 0964) (.0791) (.106)
0Cl4 ‘ .0314 . 0658 - 112 -.111 -.123
(.0367) (.0534) (.0695) (.0555) (.0706)
0Cl5 . 0502 -.0912 .532 . 800 -1.470
(.132) (.196) - (.362) (.249) (.685)
0oCl6 -,103 .505 221 .771 L0719
(.0998) (.223) (.198) (.289) (. 350)
RES1 . 0634 L0412 .0182 .0985 .0790
(.0154) (.0208) - (.0335) (.0402) (.0558)
RES2 0.0668 -.0613 -.0330 -.0170 -.162
(.0210) (.0298) (.0450) {. 0660) (.0774)
RES3 -,0747 -.219 -.0930 ~.0652 -.291
(.0358) (.0542) (.0610) (.0921) (.139)
REG1 -.0873 . 00414 -.0654 .222 . 0531
{.0301) (.0793) (.0794) (.144) (.121)
REG2 -.0173 .0173 .105 .0193 -. 0685
(.0299) (.0629) (.0760) (.0538) (.0634)

See footnote(s) at end of table.
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TABLE G,1. First Stage Regression Results for the Full Annual Earnings Model
for Females(l) (Concluded)
Ethnic groups
North East and South
Variable British French European Furopean Other
REG3 -.0187 -.0565 -.0634 . 00314 -.0849
(. 0184) (.0649) (.0388) (.0448) (.0511)
REG4 -.0260 .0121 -.0575 -.00437 -.122
(.0229) (.0738) (.0398) (.0480) (.0606)
YSCH -.0373 .0391 . 0361 .. 0201 .0231
(.00290) (.00382) (.00617) (.00487) {.00584)
EX . 0254 . 0259 . 0290 .0218 .0249
(. 00142) (.00211) (.00308) (.00290) {.00379)
EE -.000351 -.000379 -, 000402 ~.000260 -.000308
(.0000270) (.0000400) (.0000574) (.0000530) (.0000684)
WAGE . 000162 . 000183 . 000241 .000209 . 000171
(,0000296) (.0000520) (.0000538) (.0000589) (.0000705)
Lww 943 . 908 .951 .915 .917
(. 00895) (.0129) (.0192) (.0188) (.0257)
R .665 .608 .658 .615 624
N 15,093 7,623 3,298 3,592 1,875

(1) Numbers in parentheses are estimated standard errors.

(2). There were no observations in this cell.

Source:

Public Use Sample Tape.
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TABLE G.2. Second Stage Regression Results for the Full Annual Earnings
Model for Females(l)
Ethnic group
North East and Scuth
Variable British French European European Other
Deg .2202 .1769 . 2841 . 2163 .09726
(-031) (.049) (.072) (.061) (.068)
0c1 -.2001 -.3308 -.4241 -.3741 -.1620
(.088) (.17) (.17) (.19) (.25)
oc 2 -.1216 -.006878 -.1756 . 08119 -.07651
(.084) (.15) (.17) (-15) (.18)
oc 3 -.2039 -.05291 -.1702 -.3702 .08194
(.060) (.088) (.15) (.14) (.17)
oC 4 ~.B8688 ~.3638 -.1318 .05237 —ﬁ*(Z)
{.25) (.32) (.72) (.49)
0C 5 ~.002521 -1109 -.2521 -.1433 .1152
(.064) (.11) (.12) (.13) (.16)
oC 6 .09774 .05028 .05387 -.007759 .04822
(.030) (.063) {.060) (.067) (.083)
oc 7 . 06853 .07877 -.1837 .1002 .2645
(.063) {.088) {.14) (.12) . (.19)
oCc 8 -.02915 .03038 -.07923 ~.06287 -.1825
(.028) (.044) (.059) (.056) (.070)
0oC 9 . 006719 -.08765 .08553 - =.06592 -.1209
(.039) (.065) (.073) (.078) (.11)
oC 10 -.1059 -. 04008 ~.06325 .005183 ~.07214
(.045) (.077) (.083) (.090) (.11)
oC 11 -. 3469 -.2117 -.1325 -.2160 -.1358
(.05%9) (.12) (.093) (.10) (.14)
oC 12 . 3960 .03215 . 2990 . 2966 .7762
(.20) (.23) {.52) (.70) {.37)

See footnote(s) at end of table.



- 190 -

TABLE G.2Z. Second Stage Regressiom Results for the Full Annual Earnings
Model for Females(l) (Continued)
Ethnic group
North East and South
Variable -British French European European Other
oc 13 .1059 .1531 © .3055 .1277 -.1719
(.053) (.062) (.096) (.079) (.11)
0C 14 03217 - .06927 1139 ~,1058 -.1241
(.037) {.053) (.070) (.056) (.071)
oCc 15 .05150 - -.08994 . 5399 .7952 ~-1.422
(.-13) (.20) (.36) (.25) (.68)
oC 16 -.1029 . 5031 . 2272 . 7840 . 09071
(.10) (.22) {.20) (.29) (.35)
M5 1 .1164 .1215 .1146 2172 .09012
(.017) (.022) {(.035) (.035) (.044)
MS 2 .07219 _ . 09545 L1464 .1504 . 09207
(.025) (.037) (.059) (.059) (.074)
LNO 2 -.02542 .07742 -.03656 ~-.01311 . 004046
' (.024) (.017) (.058) (.039) (.055)
SE -.2189 -.1414 -.3049 -.08283 -.06949
{.036) {.046) (.065) {.065) (.082)
RES 1 . 06266 . . 04059 - . 01894 L ..1023 .07608
{.015) {.021) (.035) {.040) . (.056)
RES 2 -.06712 " -.06181  -.03087 -.01731 -.1601
(.021) {.030) (. 045) {.066) (.077)
RES 3 -.07880 ~.2195 -.09295 -.06811 -.2950
{(.036) (.054) (.061) (.092) (.14)
REG 1 ~.08648 . 003504 ~-. 06386 .2219 ~.05598
(.030) (.079) (.079) (.14) (.12)
REG 2 -.01508 .01583 - -.1016 ".02110 ~.06635
(.030) (.063) (.076) (.054) . (.063)
REG 3 -.01788 .05750 -.06212 . .003234 -.08513
(.018) (.065) (-039) (.045) (.051)

See footnote(s) at end of table.
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TABLE G.2. Second Stage Regression’Resdlts for the Full Annual Earnings
Model for Females (1) {Concluded) ' '
Ethnic group
North East and South
Variable British French European European Other
REG 4 -.02593 .01362 -.05676 -.005796 -.12318
(.023) {.074) (.040) (.048) {.061)
™M1 -.7523 -.5692 -.6968 -.6432 -.5807
(.014) (.021) (.030) (.029) (.041)
HH .09989 .08976 06547 09144 .03723
(.027) (.039) (.065) (.065) (.074)
WAGE .0001618 .0001855 .0002437 .0002081 .0001675
(.00003) (. 00005) (. 00005) (.00006) - {.00007)
YSCH .03775 .0399%4 ;03684 .02097 .02359
(.0029) (.0038) (.0062) (.0049) (.0058)
LWW L9424 . 9056 9494 .9156 .9161
(.0090) (.013) (.019) - (.019) (.026)
OTHRS . 04727 -.06907  -.1142 ~.04595 .05796
(.024) (.029) (.046) - (.045) {.056)
EXS .02471 .02717 .02920 . 02083 .02580
(.0014) (.0022) (. 0032) (.0028) (.0039)
EES -.0003629 -,0004312 -.0004398 -.0002646 -.0003591
(.00003) (.00004) (.00006) (.00006) (.00008) -
HAT ~.01977  -.02300  ~.02583 | -.01486 -.01799
(.0032) (.0045) (.0052) (.0057) (.0076)
INTERCEPT  3.3816 3.3102  3.1426 '3.4394 3.6942
r? .66 .61 .66 .61 .62
R 15,093 7,623 . 3,592 1,875

3,298

(1) Numbers in parentheses are estimated .standard errors.

(2) There were no observations in this cell.

Source: Public Use Sample Tape.
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TABLE G.3. Second Stage Regression Results for the Full Wage Rate
Model for Females (1) .

Ethnic group

North East and South
Variable British French European European Other
DEG .2217 .1831 .2812 .2149 .1023
(.031) (.049) (.072) : (.061) (.068)
oc 1 ~.2084 -.3057 -.4228 -.3838 -.1698
(.088) (.17) (.17) (.19) (.25)
oc 2 -.1243 .009957 -.1692 . 09214 ~.07757
(.084) (.15) (.17) (.15) (.18)
oc 3 -.1954 -.01683 -.1624 -.3472 . 06859
(.061) (.089) (.15) (.14) (.17
ocC 4 -.8693 ~.3694  -.1485 - .1025 @
{.25) (.32) (.72) (.50)
oCc 5 -. 009059 L1248 -.2465 -.1557 .1188
(.064) (.11) (.13) (.13) (.16)
oc 6 .09691 .06310 . .05822 -.01363 . 04666
(.030) (.063) (.060) {.067) (.083)
oc 7 .07176 L1046 -.1801 .1328 .2737
: (.063) (.088) (.14) (.12) (.19)
oC 8 -.02092 .03977 -.07354 ~-.04561 -.1823
(.028) (.044) C(.059) {.056) (.070)
oc 9 .01372 -.08210 .08740 -.05303 -.1240
(.039) (.065) .(.073) (.078 . (.11)
| oC 10 -.09129 -.03316 .06807 .02393 -.07585
(.046) (.078) (.083) (.090) (.11)
oC 11 -.3278 -.1776 -.1188 -.1821 -.1077
o (.059) (.12) (.093) " (.10) (.14)
oc 12 .4440 .09220 . 2985 -+ 3044 .8183
(.20) (.23) {.52) (.70) (.37)
oc 13 1272 .1684 .3181 .1590 - -.1618
(.053) (.062) (.096) (.079) (.11)

See footnote(s) at end of table.
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TABLE G.3. Second Stage Regression Results for the Full Wage Rate
Model for Females(l) (Continued)
Ethnic group
North East and South
Variable British French European European Other
oC 14 . 04284 07704 .1203 -.08694 -.1226
(.037) (.054) - (.070) {.056) (.071)
oc 15 06224 -.07692 « 5545 .8366 -1.3066
(.13) (.20) (.36) (.25) {.69)
oC 16 -.1005 5242 .2344 .7993 .09977
(.10) (.22) (.20) (.29) (.35)
MS 1 «1117 .1207 L1104 .2098 .08926
(.017) (.022) (.035) (.035) (.044)
MS 2 . 06616 .09100 .1360 L1443 .09566
(.025) (.038) (.060) (.059) (.074)
LNO 2 -.02316 .07863 -.02729 -.005885 .003185
(.024) (.017) (.058) (.039) (.055)
SE -.2267 -.1598 -.3184 -.09319 -.07389
(.036) (.046) (.065) (. 065) (.083)
RES 1 .06129 .04017 .01610 . 09835 .06259
(.015) (.021) (.034) {.040) (.056)
RES 2 -.06583 -.05575 -.03019 -.008557 -.1563
{.021) (.030) (.045) (.066) (.077)
RES 3 -.07613 -.2168 -.09391 -.07088 -.2997
(.036) (.054) (.061) (.092) (.14)
REG 1 -.08421 -.002848 ~-.06737 .2263 -.05202
(.030) (.080) (.079) (.14) (.12)
REG 2 -.01540 .008785 -.1078 .01330 ~-.06033
(.030) (.063) (.076) (.054) (.063)
REG 3 -.01961 04847 -.06347 -.001491 -.08626
(.018) (.065) (.039) (.045) (.051)
REG 4 -.02543 -.0007252 =-.05909 -.01109 -.1267
(.023) (.074) (.040) (.048) (.061)
™1 ~.7259 ~.5229 -.6726 -.6058 -.5449
(.013) {.020) (.029) (.028) (.040)

See footnote(s) at end of table,
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TABLE G.3. Second. Stage Regres§ion Results for the Full Wage Rate
Model.for Females(l {(Concluded)
Ethnic group
North East and South
Variable British French European Furopean Other
BH . 09849 .08992 . 06460 .08165 .03118
(.027) (.039) (.066) (.066) (.074)
WAGE . 0001638 .0001769 .0002412 - .,0002120 . 0001627
) (.00003) (.00005) (. 00005) (.00006) {.000067)
YSCH 03746 .03906 .03676 .02111 .02329
: (.0029)" (.0038) (.0062) (.0049) (.0059)
OTHRS 05048 -.06780 -.1121 -.04922 .05601
(.024) (.029) (.047) (.046) (.056)
EES ~.0003372 -.0003785 -.0004159 -.0002222 -.0003284
(.00003) (.00004) (.00006) (.00006) (.00008)
HAT -.01846 -.02025 -.02474 -.01268 -.01646
(.0032) (.0046) (.0051) (.0056) (.0075)
EXS .02292 .02368 02767 .01802 .02348
(.0014) (.0021) (.0031) (.0029) (.0038)
INTERCEPT 3.1879 3.03587 2.9864 3.1505 3.4449
& .33 .26 3 .25 .28
N 15,093 7,623 3,298 3,592 1,875

(1) Numbers in parentheses are estimated standard errors.

(2) There were no observations in this cell.

Source:

Public Use Sample Tape.
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TABLE G.4. Second Stage Regression Results for the Reduced Annual Earnings
Model for Females(l oo
" Ethnic group
North East and South
Variable British French . European European Other
DEG .2382 .2324 .3063 . 2699 .2041
(.030) (.049) (.069) (.060) (.067)
RES 1 .06140 .04961 . 02866 .1047 .0B697
(.016) {.021) (.034) (.041) (.057)
RES 2 -.08718 ~.05708 -.05256 ~.01557 -.08568
(.022) (.031) (.046) (.068) {(.078)
RES 3 -.1239 -.2831 -.1883 -.1496 -.3649
(.036) (.054) (.059) (.085) {.14)
REG 1 -. 1444 -.02472 -.1713 1752 -.1176
(.024) (.074) (.076) (.14) (.12)
REG 2 .07434 L1368 -.004566 .07579 . 004667
(.028) (.064) (.072) (.051) (.059)
REG 3 .04328. .1514 .007524 05471 -.01455
(.018) (.067) (.038) (.044) (.049)
REG 4 -. 05410 .01213 -.1034 -.04338 -.1275
(.022) (.075) (.038) (.046) (.060)
™ML -.7933 -.5759 -.7196 -.6784 -.5965
(.014) (.021) (.030) (.029) (.041)
M .1523 L1473 .1605 .2576 .1028
(.017) (.022) (.036) (.036) ﬁ.OhS)
YSCH .06629 .07611 .06188 .04180 .05103
(.0027) (.0035) {.0058) {.0043) (.0052)
HAT -.01795 -.02341 -.02545 -.01435 ~-.01865
(.0027) (.0046) (.0047) (.0052) (.0078)
EXS 02714 .03196 .03258 . 02083 .02847
(.0015) (.0023) (.0032) (.0030) (.0039)
EES -.0004250 -.0005166 -.0005335 -.0003007 -.0004060
(.00003) (.00005) (.00007) (.00006) (.00008)

See footnote(s) at end of table.
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TABLE G.4. Second Stage Regression Results for the Reduced Annual Earnings
Model for Females(l) (Concluded)

Ethnic group

North East and South
Variable British French European European Other
LWW . 9645 .9319 .9603 . 9317 .9353

(.0092) (.013) (.020) (.019) (.026)
INTERCEPT 3.446 3.343 3.533 3.750 3.727
, .

R .64 .57 .63 .59 .59
N 15,063 7,623 - 3,298 3,592 1,875

(1) Numbers in parentheses are estimated standard errors.

Source: Public Use Sample Tape.
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ethnic grouping, the coefficient for EXS was positive and the coefficient for
EES was negative and much smaller in absolute size. Each coefficient was
highly significant for each ethnic grouping. The effect of initial years of
experience are greatest for the North European females (2.97 per year) and

least for the East and South European females (2.1%7 per year). The rate of
decline in the return to experience depends on the level of experience, and

this rate of decline is largest for the North European group (.088 EXS 7 per
year), whereas for the East and South European females it is the smallest

(.052 EXS 7 per year). ATogether, these two effects imply an earnings—experience
profile for continuously working North European females which rises steeply at
first but levels out relatively quickly. For the East and South European group,
the profile rises more slowly initially but also levels off at a slower rate.
For these two groupings of females, the coefficients imply maximum earnings
being reached, respectively, at 33 aﬁd 39 years of continuous work experience,
For British females maximum earnings would be reached at 34 years‘of continuous

experience, for French females at 31 years, and for Other females at 36 years.

When an individual withdraws from labour market, for purposes other
than to engage in formal schooling, human capital accumulation is presumed to
cease and consequently earnings potential camnot increase, Work related skills
can be expected to deteriorate from lack of use, resulting in a depreciation
of the individual's already acquired human capital stock. This will result in
the individual's earnings potential declining with the length of the hiatus
from work activity. Thus we expect to find annual earnings negatively related’
to the length of hiatus from work experience computed using first-stage results
(see Appendix C). The length of hiatus variable (HAT) turns out to have been
negative and highly significant coefficient for each of the ethnic groupings.
In absolute size the coefficient is largest for North European females, each
yvear of absence from work activity due to childbearing and rearing implying a
2.6% decline in annual earnings. East and South European females have the
smallest coefficient, with each year of absence from work activity implying a
1.5% decline in earnings. The fact that the coefficient for North European
females greatly exceeds the coefficient for the East and South European females

cannot simply be Interpreted as a more rapid depreciation of North European
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females' human capital, since the earnings increase that would have resulted from
an additional year of experience would have been larger for the North European

than East or South European female,

G.2. Personal Attributes and Market Effects

G.2.1, Marital Status

On the basis of the discussion in Chapter 4 we expected that being
currently married (MSl=1), all other things constant, would tend to reduce
earnings, whereas being widowed, divorced or separated (MS2=1) would tend to
increase earnings. Our expectations were felfilled for the latter variable:
the coefficient for MS2 was positive for each female ethnic grouping and
significant in each instance eXcept for the Other femalee. nUnexpectedly, the
coefficients for MS1l turned odq'to be significantly positive for every ethnic
grouping. The expleﬁation for the surprising result may be self-selection
bias. The women who work when they are married, and hence appear in our sample
of married women, accdrding to basic labour supply theory are only those women
whose market wages‘exceed their reservation wage (dete:mined by the value‘ef
their time spent in houeehold activities). To fhe extent that the married women
in our sample tend to be those who, given otherwise identicai attributes, have
higher earnings capacities and not those with lower household productivity,

MS1 is serving as a proxy for otherwise unexplained sources of higher earnings

and not the motivational effects of marriage on earnings. At any rate, the

positive effect of marriage on female earnings, ceteris paribus, is consistent
with the findings of Oaxaca (1973) with U.S. data and Gunderson (1976) with

Canedian data,

G.2.2, Family Head

Being the head of a famlly unit is usually associated with a single
female belng financially independent, or else a female being the primary
breadwinner of a multl—person famlly. E1ther situation would lead us to expect
the coefficient for being a family head (HH*l) to be p051t1ve. All of these
coefficients turned out to have a p051t1ve 51gn, but they were statistlcally

significant only for the Brltlsh and French groups.
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G.2.3. Being Bilingual

Knowledge of both official languages was expected, cetetis.paribus,‘

to result in higher earnings. This only turned out to be the case for French
females. The coefficient for LNO2 was positive and highly significant for
this group, whereas it was not significantly different froh zero for any

of the other groups.

G.2.4., Self-employment

Using the same line of argument applied to the male model (see
Appendix E), we expect self-employment to have a positive effect on female
earnings. The coefficient for SE turned out to be significantly different
from zero for only the British, the French and the North European gtoups° _
However, in each instance the coefficient was negative and large, implying . ‘

that self- employed females earned from 147 to 30% less, ceterls paribus,

than their counterparts working for wages and salaries. For these three
groups, at least, self—employment may represent a desire for independence
(and possibly flexible hours in the case of married women) which must be

purchased at the price of much lower earnings.

G.2.5. Hours Usually Worked per Week . - .. -

Usually working fewet than 35 hours per week, was expecte& to reduce
annual earnings. This expectation was fulfilled as each ethnic grouping of
females had a large negative coefficient for TML that'was significant at the
1% level. On the other hand, usually working more ‘than 44 hours per week was
expected to increase annual earnings. The British group, however, was the only
one for which the coefficient of OTHRS was positive and significant (at the
5% level).r For the French and North European females, the OTHRS coefficient
was negative and significant at the 17 level. The East and South European
females and the Other females had coefficients which were not 51gnificantly
different from zero. Thus, it appears that for all of the female groups,
except the British, women work overtime hours where they are attempting to-.

achieve some target level of income in a job with a low wage rate.
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G.2.6, Weeks Worked

Annual earnings are expected to increase with the number of weeks
worked. Thus we expect the logarithm of weeks worked (LWW) to have a positive
coefficient. Each ethnic grouping of females turned out to have a highly
significant positive coefficient for this variable, These coefficients range
in size from .95 for the North European females to .91 for the French females,

indicating that earnings increase proportionately less than weeks of work.

G.2.7. Mean Occupational Earnings

WAGE is the mean-female earnings in the province of residence for the
occupation in which a female works. It is used to control for interregional
variations in the labor supply-demand situation within occupations. If a
woman works in what is generally a high paying occupation within her province

of residence, it 1s anticipated that, ceteris paribus, her annual earnings will

be higher than if she did not., Thus, the WAGE coefficient is expected to be
positive., This turned out to be the case for the annual earnings equations
estimated for each grouping of females; each had a positive WAGE coefficient

that was highly significant,

G.2,8. Occupation

Most of the occupational coefficients for each grouping of females,
except British females, were not significantly different from zero. This
indicates that after one has controlled for acquired human capital, personal
attributes, mean provincial-occupational earnings and location, relative to the
¢clerical oécupations, being in most other occupations does not produce
significantly different earnings for females. Whereas we had no particular ex
ante expectation about the signs of individual cccupational coefficients, the
reasoning used in the discussion of the occupafional coefficients for males
(see Appendix E) suggests that occupations whose coefficients turn out to be
significantly tiegative are those in which human capital is relatively more
important in defermining earnings than in the clerical occupations, with the
converse being true for those occupations whose coefficients turn out to be

significantly positive. For the British females, this would imply that
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managerial-administrative (0Cl), social science (0C3), religion related (0C4),
service (0C10) and agricultural (OCll)‘occupations are the ones for that ethnic
group in which human capital is a more important determinant of earnings than
it is in the clerical occupations, whereas in the medical-health (0C6); other
primafy {0C12), and processing (0C13) occupations, human capital is a less -
important determinant of earnings than it is in cLerical occﬁpations. In this
context the highly significant negative coefficient for agricultural occupations
and the highly significant positive coefficieﬁt for medical-health occupations
appear to be anomalies. It may, hoﬁever, be the case that within these two
broad occupational categories women are concentrated in jobs in wﬁich human
capital is correspondingly more and less important than it is in the clerical

occupations,

The signs of significant coefficients for the same occupational
category are generally consistent across ethnic groupings of females, The only
sign reversals occur for the machining-fabrication-assembling-repairing
occupations (0Cl4) and the construction trades occupations (0Cl5). These are
particularly broad occupational categories in which ethnic groups may
concentrate in distinct types of jobs offering very different rewards fo; the

accumulation of human capital.

G.2.9. Type of Community

Across ethnic groups, the magnitudes of coefficients for the place
of residence variables indicate that earnings tend to be higher, ceteris
paribus, the larger the size of the community in which a female resides. The
reference category is urban areas with a population of less than 30,000. The
coefficients for urban areas greater than 30,000 are positive, while those for

rural nonfarm and farm residences are increasingly negative.

G.2.10. Region

The coefficients for the regional control variables will be
statistically significant only if after controlling for all other factors such
as level of education, weeks of work, provincial occupational wage, etc.,

there was still an unexplained residual associated with earnings levels in
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a particular region relative to British Columbia (the excluded category)., It
turned out that except for a negative Maritime Provinces (REGL) coefficient
for the British females aﬁd negative Ontario (REG3) and Prairie Provinces
(REG4) coefficients for Other females, none of the reglonal coefficients were
significahtly different from zero. Therefore, one may presume that, in
‘geﬁeral, geogra@hic factors do not broduce residual inferregional-earnings
differentials (reiative to British Columbia) for females, That is, after one
has controlled for schooling, éxperience, labor supplied, occupation, size

of community, etc., the part of Canada a woman lives in has very little effect

on her earnings.




APPENDIX H
PARTITIONING THE EARNINGS DIFFERENTIAL BETWEEN TWO GROUPS

This appendix outlineé the procedure used to partition the earnings dif-
ferential between two groups of individuéls into that portion which can be explained
by differences in attribute levels and that porfion which results from differences
in rates-of-return on attributes (which has sometimes been attributed to discrimi-

nation).

Assume that the earnings functions have been correctly specified and esti-
mated without bias for two separate groups using ordinary least squares. Then, for

each ethnic group,

J
—=s soS
E = IbX, s =1, 2, (H.1)
i=1 .
where E° aﬁd §i denote, respectively, the sample means of the logarithm of annual

earnings and the ith attribute for the respective subgroup, and the bi denote esti-

mated parameters. The logarithmic mean earnings differentials can be expressed

either as
=1 =2 1=1 =2 1.1 _ .2 _ .1 _ 32,1 _ .2
E - E zbi(xi xi) + le(b1 bi) I(Xi xi)(bi bi) (H.2)
i i1 i
oY as
122 _ 221 22 2,1 _ .2 =1 = 1 2
E -E fbi(xi Xi)+ixi(bi.bi)+§(xi Xi)(bi-bi). H.3)

Equation H.2 and H.3 each partition the mean logarithmic earnings diffe-
rences between the two groups into three components. The first terms of the right
hand sides of these equations, I bi(i& - ii), s = 1,2, are alternative measures of
the difference in earnings thatiis accounted for by differences in the mean levels

of attributes using the regression weights of Groups 1 and 2, respectively.

Masters (1974) considers the middle terms on the RHS, & i? (bi - bi),
s= 1,2, to be alternative measures of discrimination using attri%ute 1evels'of

Groups 1 and 2, respectively, as weights. Oaxaca (1973), on the other hand,

defines discrimination as the gross income differential less the amount "explained"
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by mean attribute differences. Thus, based on Equation H.2, Daxaca's definition
of discrimination is
ozl =2

11 =2 =1,,1 2 =1 32 1 2
E - - - = - - - -
E b3 bi(xi Xi) I xi(bi bi) E(Xi Xi)(bi bi). (H.4)

i ‘ i i
Expanding the last term on the right-hand side of the Equation H.4 and collecting

terms yields

R0l - b - @ -l -bY) =1
i i i i i i i i : i

(b, - bJ), (#.5)

which is precisely equal to Masters' definition based on the regression coefficients
from Group 2. Similafly it can be shown that Oakaca's measure based on Equation

H.3 is equivalent to Masters' definition using Group 1 regression coefficients.

Oaxaca's and Masters' procedures each yield two measures because of the
inherent index-number problem involved in choosing the appropriate weights, and the
two measures differ by the magnitude of the interaction term, I (ii - i?)(bi - bi).
Sufficient but not necessary conditions for this interaction térm to be zero are
that either Bi = bi for all i (i.e., the rates-of-return are the same between the
two groups and all earnings differences are explained by differences in attributes
levels) or i} = iﬁ for all (i.e., attribute levels are thg same for the two groups).
In the latter case, there is no problem of choosing the appropriate weights. Thus,
a nonzero interaction term results from an index number problem of differing attri-
bute levels and from an index number problem of differing attribute levels and
differing rates-of-return between the two groups. Consequently, it seems reasonable
that only part, but not all, of this interaction term should be included in the

measure of the rates-of-return or "discrimination" effects. Hence, Oaxaca's and

Masters' two measures should be considered upper and lower bounds on the extent of
1
i
mination (such as motivation or self-selection), the sum of the attributeuweighted

: ' 2 . . . .
"discrimination'. Furthermore, if b, and b, differ for reasons other than discri-
differences in the rates-of-return will not be pure measures of discrimination, but
will be confounded by these other factors. For this reason, we prefer to use the
term "residual" or "rates-of-return” effects rather than discrimination. This is

particularly true in view of some of the findings reported in Chapter 7.




APPENDIX X
SPECIFICATION OF THE EARNINGS FUNCTIONS USED IN CHAPTER 7

Observations were confined to individuals age 30 and over who reported
positive wage or salary earnings and had no property or non-wage income in 1970.

The resulting sample sizes are indicated in Table I.1.

For each ethnic - sex - marital status group except ever-married females,
a basic model specification was estimated which had the logarithm of wages and
salaries (LWS) as the dependent variable. The independent variables in this basic
or reduced model included the following:(l) YSCH, EX, EE, LwW, SQ, SOD, COL, TM1,
DEG, IMIG(Z), MIG, LNO2, ASCH, and an intercept. In addition, groups of dummy
variables were included to control for region, community type, and period of immi-
gration.(B) An expanded version of this specification, the full model, was also
estimated which included controls for industry and occupation of employment. Since
the sample sizes in some cases tended to be quite small (see Table I.l), it was
necessary to aggregate some of the industrial and 6ccupational variables as foliows:
0C2 + 0C3; OC4 + 0C5; OCll + 0C12; OC1l3 + 0OCl4 + OCLlS5 + OCl6; and IN1 + IN2 + IN3 +
IN4. This resulted in 10 dummy variables for occupation and eight dummy variables

for industry.

Since no reasonable proxy for labor force experience was available for
ever-married women, the model specification for ever-married women had to be altered
slightly. For the ever-married women groups, AGE and AGE squared were used instead
of EX and EE. In addition, the number of children ever-born (NCB) and the number
of children ever-born squared (NC2) were also included. This specification is
called the "female specification'. 1In order to make the comparisons between ever-
married females and other groups as discussed in Chapter 7 and Appendix H, it was
necessary to also(estimate the female specification for the comparison groups

{(never-married females and all males).

See footnote(s) on page 207.
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TABLE I.1.

Saﬁple Sizes

Ethnic | Never-married Ever-married

group(l) Male Female Male Female
British 1,015 928 12,379 7,249
French 723 723 7,139 2,664
North European 237 165 3,037 1,571
East and South
-European 272 162 3,499 1,780
Other 192 139 1,746 796

(1) These groupings correspond to those discussed- in Chapter 6.

Source: Public Use Sample Tape.
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FOOTNOTES
(1) The variables and groups of variables are all defined in Appendix D.

(2) IMIG was disaggrepated to separately account for interprovincial and inter-

county moves.

(3) This was aggregated into two categories, PIM3 and other.
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