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PREFACE

This report is on¢ of a number of spuecial reports prepared from the data
collected by the Survey of Consumer Finances in the spring of 1968. It is an
analytical study of the determinants of family income in 1967 for the five regions
and Canada. The study ranks socio-economic characteristics of families in terms
of their influence on family incomes. It attempts to quantify the effect of the
tifterent variables on family income and comments on inter-regional differences
In this respect. The study uses a multiple regression technique for estimating
these atfects.

#r. R.K. Chawla from the Consumer Finance Research Staff planned and
#izgnied the study. He also wrote the report under the direction of Mrs. G. Oja.
Mr. J. Lewis from the Regional Research Staff provided advice and assistance on
computer programming aspects of the study.

WALTER E. DUFFETT,
Chief Statistician of Canada.



SYMBOLS
The following standard symbols are used in Dominion Bureau
of Statistics publications:
.. figures not available,
... figures not appropriate or not applicable.
— nil or zero,
== amount too small to be e¢xprossed,
p preliminary figures.

r revised figures.
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CHAPTER 1

INTRODUCTION

Jovornl sotgoarisis wad olier moslcl agieniisis
nava dwalt upon the Infuence of socle-danogriphla
and economic characteristics on either the family's
income or the individual’s earnings.' Their major
concerns have been to demonstrate the pertinence
of the individual’s age, education, occupation and
sex on the variations in income taken in terms of
cither grouped data or a percentile presentation.
Hardly any of these researchers has attempted to
demonstrate the significance of the given socio-
demographic or economic characteristics in a
systematic way or ranked them in terms of their
importance; e.g., whether the education, age or
sex of an individual was equally effective inrelation
tohis income and, if not, which of the characteristics
wes most important, second important and so on.
In other words, one could not simplv postulate an
income model in relation to the given sample char-
acteristics and arrive at a conclusion that all these
characteristics were equally effective or could be
measured on the same scale.’

Thus the primary objective of this study is to
present an analytical procedure which would list
the given socio-demographic characteristics af-
fecting income in a preferential order and also
quantify their individual effects. The income con-
zept under study is that of the economic family
which by definition, is a group of all relatives
living together in the same household and related
by blood, marriage or adoption. Thus all relatives
living together comprised one family unit whatever
the degree of family relationship. The present
exposition does not analyse the incomes of un-
attached individuals which by definition, are persons
living by themselves or living in a household where
they are not related to other members of the
household.

The income variable in this study is ‘‘total
family income’’ which is a sum of (i) wages and
salaries before tax deductions; (ii) military pay and
allowances; (iii) net income from non-farm self-
employment; (iv) net income from farm self-
employment; (v) income from roomers and boarders;
(vi) interest and dividends; (vii) other income from
investments; (viii) family and youth allowances;
(ix) old age pensions; (x) unemployment insurance
benefits; (xi) other income from government sources;
(xii) retirement pensions and (xiii) other money
income. This income variable is analvzed by a
multiple regression technique using extensively
dummy variables representing the non-measurable
or the qualitative socio-demographic characteristics
of an economic family. The resulting empirical
analysis has been presented both at the regional
and the national levels.

! See Bjerke (6) for an interesting and a compre-
hensive survey of the literature on the income and wage
distributions.,

Liv S, Bor oWjoeiiyen *a LhiS ey aopd

(a) to quantify the etfects of each of the socio-
demographic characteristics used in the postu-
lated income model (i.e., by using the regression
coefficients),

(b) to quantify the individual contributions of such
characteristics to the total explained variance
of income both at the regional and the national
levels (by using the analysis of variance
technique), and

(c) to describe the cardinal rankings of these
characteristics,

Let us now outline briefly the contents of
other Chapters of this exposition. Chapter 2 des-
cribes the survey data on which the present eco-
nometric analysis is based. This includes: (i) the
size of the sample and its reference period; (ii)
the weighting factor used; (iii) the nature of the
questionnaire used and finally (iv) the background
of the socio-demographic characteristics selected
for the study.

Chapter 3 explains the statistical methodology
employed, the postulation of the model and the
selection of cross-classified characteristics in-
cluded. It defines the basic sets of hypotheses and
the interpretation of the estimated coefficients.

Chapter 4 contains the empirical analysis at
the regional level. It focuses attention on the
cardinal rankings of explanatory socio-demographic
characteristics for the individual regions, their
quantitative contributions and the relative dif-
ferences in incomes with respect to these charac-
teristics of economic families (using analysis of
variance and the regression coefficients). Finally,
it takes into account the question of goodness of
fit of the models and the related tests of significance,

Chapter 5 is almost a replica of Chapter 4
except that it focuses attention at the all Canada
level, In this situation we have a slightly extended
version of the income model which contains two
additional socio-demographic characteristics as
explained in Chapter 2.

Chapter 6, as an epilogue to the text, sum-
marizes the major conclusions drawn from such
econometric models, their limitations in view of the
operational, computational and other existing re-
source constraints. The chapter also discusses the
possible extensions and improvements in the model
which could not be incorporated in this study.



There are three appendices to the text. Ap-
pendix A presents a complete list of both the
qualitative and quantitative variables used in this
study. Appendix B summarizes some of the major
problems encountered in the process of specifying
the income model described here. Beginning with a
formal presentation of the initial list of socio-

demographic characteristics chosen for this study,
the appendix outlines certain technical and me-
thodological considerations which led us to discard
or modify some of these characteristics for the final
version of the model. Lastly, Appendix C contains
the regression results for both the regional and the
national models.




CHAPTER 2

DESCRIPTION OF DATA AND SELECTED VARIABLES

The oresent chapiey oullines the nature and
Backaouna  of the sialiatical data on which the
empirical analysis presented in Chapters 4 and 5
are based. In this endeavour, we shall also briefly
outline the nature of various characteristics ob-
tained from the questionnaires and our reasons of
selecting only those relevant to us.

Statistics Canada(formerly the Dominion Bureau
of Statistics) has been conducting surveys on in-
comes of Canadian families and individuals on a
periodic basis since 1952. The major statistics so
collected have been total family income! by its
components along with relevant socio-demographic
characteristics such as the sex of the head and
other members, their ages, education, marital status,
home ownership, the area of residence and regional
locations, etc. Since 1965, these surveys have in-
cluded a reptesentative sample of all private house-
holds (with minor exceptions) whereas in the earlier
years only non-farm households were surveyed.?

Further, most of these surveys have been carried
out in conjunction with the labour force surveys
and a number of other social and behavioural char-
acteristics of all those over 14 years of age, partic-
ipating or not participating in the labour force have
been available. For 1967, a number of statistics
pertaining to annual work histories of all those
included in the sample were collected.

Thus the present micro-data, (both at the
family and the individual level) were collected for
the Consumer Finance Research Staff in April 1968.
Complete information about the survey, its sampling
methodology, the related response rates and various
other characteristics have been fully explained
elsewhere.® The sample consisted of 18,143 eco-
nomic families which when adjusted by the weighting
factor resulted in an estimate of 4.52 million
families in Canada. The corresponding regional
distribution of these is shown below:

TABLE 2.1. Distribution of Economic Families by Regions

Unweighted sample size Weighted estimates
Raglbn —_——
% of the %, of the
Actual ntotal Actual t obdl
TR s e S IR | - SO, 8 S S 3,965 21.85 391,090 8. 67
T Y | S (N S i AN 133 20. 58 1, 245, 330 27459
Gl o e I | | S SOEIRONEY ] | e s NN, O 4, 866 26.82 1, 660,850 36.77
T iRy | PSS e N i S I e U SR 3.721 | 20. 51 761.050 16.85
RSN CORUMBIE. ... Lo . ..o oeeeodorareasosnsbanasnrbinsByeatsateanen 1,858 10. 24 459, 000 10.16
Cornr T e (| T < - R SR 18,143 i 100. 00 4, 517, 320 100. 00

! Excluding the Yukon and the Northwest Territories.

The table conveys an overall impression about
the distribution of the sampled and the estimated
families over the regions. The former describes the
order of degrees of freedom employed in cartying
out certain statistical tests as described in Chapter
4 at the regional level; whereas the results of
empirical analysis presented in the text apply to

! Total family income is different from the con-
cept of personal income as defined in the system of
National Accounts. The latter constitutes income of the
personal sector of the economy and includes imputed
and other non-cash components.

2 Data from these surveys have been published in
various DBS reports, the latest of them being DBS
Catalogue 13-544, Income Distribution by Size in Canada,
1969,

the estimated number of families. Sample records
have been weighted up to national totals (i.e. by
ratio estimation) by using weighting factors which
compensated for differential sampling ratios* and
varying response rates,®

*For a more comprehensive background, see pp.
7-9, 14-16. and 66-T1 of Income Distributions by Size
in Canada, 1967, Catalogue 13-534, Dominion Bureau
of Statistics, Ottawa,

* A detailed account of these ratios and their
estimation procedures is given in Methodologyv: Canudian
Labour Force Survey, Catalogue 71-504, Dominion
Bureau of Statistics, Ottawa.

S See pp. 66-69, Income Distributions by Size in
Canada, 1967, Catalogue 13-534, Dominion Bureau of
Statistics, Ottawa.
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It may, however, be emphasized that the
weighting factor is not only pertinent in deriving
the estimates of families in the population but
also adjusts the weight of different socio-
demographic groups in the total population. For
instance, in the absence of this factor, each

sampled family would be assigned the same socio-
demographic significance or a unit value in our
model. The following table demonstrates the
significance of the weighting factor on some of the
socio-demographic characteristics of a family:

TABLE 2.2. Sample Correlations Between Some Selected Characteristics
and the Weighting Factor!®

Characteristic? gé’é;?ilﬁtéﬂ? Characteristic? ggé;?ilgitég?
TR L e S e . RS e 5 Lo Mo n e s s e s - 0.0139 EH2 - 0.1840
AR3 ................................................................ - 0.0735 EH3 ................................................................ - 0.0973
AR4 ................................................................ - 0. 2092 EH4 ................................................................ 0. 0036
SHI ................................................................ 06172 EHS o 0.0901
SH2 -0.1172 EHB ................................................................ 0. 0738
im, . 0.2811

! These sample correlations have been evaluated from 1/31d of the total sample at the nationallevel. The values (in
absolute terms) greater than 0.0252 are significant at 5% level.
2 For the definitions of characteristics, see Appendix A.

Differences in the correlation coefficients in
the above table indicate that weighted and un-
weighted estimates by the categories of the above
selected characteristics would differ significantly.
The characteristics were picked as examples to
demonstrate the importance of using a weighted
regression technique. An unweighted regression, on
the other hand, would have resulted in biased and
inefficient estimates.

In view of our objective to explain the total
annual income of a family, we selected from the
sample questionnaires®only those socio-demographic
characteristics which were valid and meaningful
on an annual basis. These included (i) regional
lacation; (ii) area of residence; (iii) sex of head;
(iv) marital status of head; (v) education of head:
(vi) immigration status of head; (vii) mainoccupation
of head: (viii) the number of weeks head worked
during the year; (ix) education of wife; {x) the
number of weeks wife worked during the year; (xi)
age of head; (xii) family size and (xiii) the number
of earners in a family. The econometric model so
derived has been specified from this core of thirteen
basic characteristics.

It must be stressed here that not all of the
above listed characteristics directly define the
final version of the model used for empirical
inferences. There are certain characteristics which

6 See the formats of these questionnaires on pp.
80-83, /ncome Distributions by Size in Canada, 1967,
Catalogue 13-534, Dominion Bureau of Statistics, Ottawa.

needed some form of modification and there are
some which were used to create new characteristics.
A brief account of these developments has been
given in Appendix A. But for the present purpose
we may, however, mention that a final list of sacioe-
demographic characteristics defining a regional
income model included (i) area of residence; (i)
education of head; (iii) occupation of head in con-
junction with his education; (iv) wife’s participation
in labour force in conjunction with her education;
(v) head’s participation in labour force; (vi) age of
head: (vii) the proportion of earners in a family
obtained by the ratio of the number of earners to
the total size of family, and (viii) the type of
family, i.e., whether a ‘‘husband-wife" family or
“‘other’’. The latter included all tamilies with
female heads and those with male heads with
marital status either single, divorced or legally
separated, etc. On the other hand, the model at the
all Canada level included, besides all charac-
teristics of the regional model, two additional
socio-demographic  attributes namely (ix) the
regional location of family and (x) the immigration
status of its head. The omission of item (x) from
the regional model is due to certain conceptual and
operational problems, whereas the exclusion of
item (ix) in this situation is self-explanatory.

The above list of exogenous socio-demographit
characteristics used in the income model is partly
based on what was available and partly what othéd
researchers in this field have established. Some of
the questions which naturally follow this simple
specification of characteristics is in what way do
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they affect the family's income and what are their
individual contributions in explaining the income
variability? The remaining paragraphs of this
chapter deal with the first question as to how these
characteristics influence income of a family whereas
the second question ahout their individual con-
tributions and other quantitative effects will be
dealt with in Chapters 4 and 5. Thus a brief de-
seription of how the selected characteristics affect
income is presented below in the same order in
which they have been listed under items (i) to (ix).

(i) Area of Residence

The nature of residential location of a family,
quite often conveys a fair impression about its
characteristics. For example, certain occupations
and income levels predominate in metropolitan
areas whereas in rural areas other occupations
such as farmers amd farm workers are prevalent.’

(ii) Education of the Head of Family

Like other econmnists,® we have treated
education as a key indicator of one's earnings
potential. Using the most conventional termin-
ology, all of these economists have regarded
education as a proxy for investment in human
capital, the level of which is determined mainly
by the total number of years spent in schooling
and the corresponding rates of return in terms
of the future flow of earnings. Family incomes are
heavily dependent on the head’s earnings which in
turn are largely determined by his level of education.

(iil) Occupation of the Head of Family in Con-
junction with His Iducation

For our purposes, we define the significance
of occupation as a link between one's education
and income; in other words, education enables an
individual to participate in the lahour force or other
productive activities, the pursuance of which
yields him a return, i.e., income, depending upon
the quality and quantity of his efforts. According
to Tinbergen (57), each individual, facing a labour
market offering different sets of prices for different
categories of jobs, opts for one which maximizes
his utility. The author contended that ‘‘this utility
will depend on at least three variahles... (a) the
attributes of the person we consider; (b) the at-
tributes of the job chosen, and (c¢) the income so to
be earned . ..."" (p. 494). We shall mainly be dealing
with item (c¢) with a slight modification that our
analysis depicts differences in incomes of families
resulting from different jobs held by their heads.

Confronted with a choice of defining an in-
dividual’s activity, we had the option whether to
categorize the individual by the type of function

‘ Definitions of metropolitan, urban and rural areas
urk glvén in Appendlx A.

* Mincer (37,39), Thurow (56), Hansen (27), Becker
and Chiswick (4), Hanoch (26), Tinbergen (57), Lydall
{34), Chiswick (13,14) and Podoluk (46).

he performs (i.e. occupation) or by the nature of
economic activity he is associated with (i.e.
industry) —in other words, defining occupation in
terms of broad occupational groups such as the
managerial, professional and technical, etc. or hy
sectors such as agriculture, manufacturing, etc.
In our judgement, occupations aremore homogeneous
as to income than industries. No matter what defi-
nition one chooses, one cannot turn a blind eye to
the methodological and interpretative complexities
created by large scale grouping, which in turn,
may influence the empirical inferences.®

For the present study, data for nine broad
occupational groups!® based on the standard oc-
cupational classification!* were available. Then to
account for the income differences within each of
such groups, (in other words, minimizing the effects
of grouping individuals with heterogeneous char-
acteristics) we have cross-classified these broad
groups by levels of education.??

Another word of caution may, however, be
added about the limitation of this technique too;
i.e., it fails to take into account the income differ-
ences arising from the nature of duties one per-
forms, or one’s position in the hierarchal set-up or
the degree of responsibility, etc., as it is quite
plausible to find two people with similar education
and professional class earning significantly dif-
ferent incomes. Lydall (34) has pointed out that
individuals in the higher income brackets are not
paid according to their abilities measured by
variable such as formal education, but according
to their responsibility as leaders,!?

(iv) Wife's Participation in Labour Force in Con-
junction with Her Education

The wife’s decision to undertake «a job and
supplement the family's income is primarily in-
fluenced by (i) socio-demographic and (ii) eco-
nomic factors. The former includes her (a) age,
(b) education, (¢) the number of years married,
(d) the number of children by age groups, (e) the
region and area of residence and (f) the family size

? A possible solution to overcome this formidable
problem of grouping would have been to stratlfy data
into a varying number of occupational groups and develop
models explaining income within each of these groups
and then study their differentials. But the nature of
sample questionnaire and the existing resource con-
straints have so far hindered its accomplishment.

1® Blau and Duncan (7) have described the role of
such an occupational stratification in terms of a “'link
between the economy and the family, through which the
economy affects the family's status and the family
supplies manpower to the economy’ p. 7; for another
Interpretation, see p. 24,

In terms of the classification used in 1961
Census.

12 See Chapter 3 and Appendix B for a detailed
methodology adopted in listing the cross-classifled
variables.,

Y Mincer (37) arrived at a somewhat similar state-
ment regarding one’s income, training, starting position
in one's career and the overall span of working life,
see p. 285,



fg, OthEr rElatives in lka hopsshaldd. The eed-
nomic factors include (g) her previous labour force
experience, (h) her husband’s earning potential,
(i) his occupation, (j) the wage rates for females,
(k) the prevailing activity rates of females by age
croups partly conditioned by the demand for female
workers in different sectors of the economy, (1) the
overall unemployment rates for both males and
females, (m) the incidence of husband's unemploy-
ment, (n) the ownership of home, and (o) the
financial liabilities such as debts and mortgages.
Besides these characteristics, there are certain
other factors such as boredom caused by being
restricted to house work and a desire to maintain
an active and social link with external events and
=ociety in general.

An analysis of these socio-demographic and

seonomic characteristics can be found in recent
iilerature where several contributors!4 have dem-
onstrated empirically the corresponding functional
dependence of married women’s participation in the
labour force for both the U.S.A. and Canada. It
should be noted that none of the mentioned studies
included in full the above listed characteristics.
The most common attributes used have been (a),
(b), (e), (), {g), (h), (1) and in some recent studies,'s
(n) and (o) as well. As Cain (10) has pointed out,
the demographic factors alone account for very
little compared to the purely economic ones in
axplaining the rising number of married women
imining the labour market.
In this study, we have considered the wife's
sarticipation during the year in the labour force in
rélation to her education'¢ primarily because the
latter could be used as a proxy for tastes for
market work. Like the previous cross-classified
group (i.e., head’s occupation in conjunction with
his education), this group too contained nine
explicit cross-classification categories specifying
full-year and part-year participation of wives ac-
cording to their educational levels varying between
some elementary education to graduation from
wniversity.

{vi Head’s Participation in Labour Force

W2 measured the effect of the number of weeks
wra# by head in terms of two broad categories
i.2., either the head worked between 1-52 weeks
4 vear or he did not work at all. The corresponding
hypothesis being that the economic returns to the
former group would be greater compared to the
iiiler group. Such categorization of the number of
wieaks worked is bound to create certain problems,

* Ostry (44,45) and Spencer and Featherstone (52)
save #ealt with the economics of labour force parti-
aipation of women in Canada. In terms of methodology,
all of these studies have used dummy varlables repre-
senting the qualitative attributes in question and the
simple least squares technique for estimation.

15 Rosett (19) and Spencer and Featherstone (52).

16 It may be mentioned in passing that the levels
of the hushand's and wife’s education showed remarkably
nigh correlation goefficients.

a8peciaily Lhoase WuIrging frdn the progesy’ of
broad grouping. For example, this form of cate-
gorization does not account for the differences in
incomes accruing to jobs affected by seasonal
factors. It is not that we were unaware of these
problems of grouping, but the presence of technical
problems made it necessary to choose this form of
specification. Maybe it would be appropriate to
point out here that the empirical estimates per-
taining to this classification could be weak because
of the bias resulting from such heterogeneous
grouping.

(vi) Age of the Head of Family

The specification of age variable in an in-
come model does not merely imply that income of
an individual is related to his or her age taken in
terms of actual years. In fact, the upward sweep in
the earning curve implies the effects of experience
gained, skills acquired, and other personal im-
provements in terms of physical strength and
motivation.

For analytical putposes, we have used the age
variable in terms of actual number of years and its
corresponding squared term in the model in order
to express the relationship between the family’s
income and the head's age as a parabolic function
of second degree.” This in turn enabled us ta
locate the specific age when the income reached
its peak bLEEsnd wimbh Lhe luomae Sure® Starleg
declining.

(vii) Proportion of Earners in a Family

In view of the fact that we are considering the
income of an economic family, we must take into
account the economic contribution of all members
(related by blood, marriage or adoption) living in the
same unit. The economic contribution in this
instance is their relative shares in the aggregate
income of the unit. As we are predicating our
judgements on the basis of a single equation model
explaining total income, we could not sub-divide
such individual contributions by type of earners
and their related socio-demographic characteristics.
Therefore, what we propose to explain here is the
effect of the variable NE/FS, i.e., the ratio of the
number of earners to family size, on the family’'s
total income. Like the age variable, this too was
expressed as quantitative in the model.

(viii) Type of Family

The present empirical analysis describes dif-
ferences inthe incomes of husband and wife families
in contrast to single parent families and all other
family types. The necessity to include this variable
in the model arose from two considerations. First, a

17 See Cain (10), Hanoch (26), Bowen and Finnegu:
(8) who have used the age variable in grouped form and
finally expressed it in terms of dummy variables in their
ecconometric studies.
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meaningful specification of the exogenous char-
hzteristic pertaining to the wife’s participation in
Libour force required such treatment as not all of
the economic families had wives present. Secondly,
to maintain conformity with our recently published
report!® describing differences in incomes by types
of families, we wished to examine them further in
the light of several other socio-demographic
characteristics.,

(ix) Regional Location of Family

An inter-regional comparison of income models,
each containing the above listed eight character-
istics, would fairly explain the income differences
ascribing to these characteristics of families living
in different regions of Canada. But the question is
how to evaluate the regional effects on the income
ofa family in the light of its other socio-demographic
characteristics at the national level. To resolve
this particular problem, we developed a national
model specifying the regional locations, namely
the Atlantic, Quebec, Ontario, the Prairies and
British Columbia. Regional differences in economic
conditions and incomes have been treated in the
Canadian literature quite extensively.!® It is
generally recognized as being one of the most
urgent concerns for economic policy.

'* See Tables 13 and 14 in Income Distributions by
Zize in Canada, 1967, Catalogue 13-534, Dominion
ibureau of Statistics, Ottawa.

19 For instance, see Brewis (9), Chernick (12),
#ann (35), Nicholson and Sametz (42), Putnam & Putnam
(47), Sitwell (50), Stone (54) and Vallee (58).

(x) Immigration Status of the Head of Family

Immigrants constitute an important segment of
Canada’s population. Their economic status and
length of stay in the country are inter-related in a
very complex way, In this study, we have classified
families by the immigration status of their heads
taken in terms of the year they arrived in Canada.
Further, for analytical purposes, such a status of
family head was stratified into four groups, namely,
(i) born in Canada, (ii) arrived before 1946, (iii)
arrived between 1946 to 1966 and finally, (iv) those
whose status was not ascertained.

Such an exposition of socio-demographic
characteristics used in the model would be in-
complete without a mention of those characteristics
which influence the family’s income but have not
been treated explicitly in this study because
relevant data do not exist. These included the
head's (as well as other family members) intel-
ligence, endurance to work, willingness to take
risks and other challenging tasks, mobility, family
background, responsiveness to incentives and other
attitudes, etc. Similarly, information is lacking
about the wife's other activities, tastes about
work, etc., which influence her contribution to the
family’s income. In sum, the empirical apalysis
both at the regional and the national levels, pre-
sented in Chapters 4 and 5, have been confined to
the effects of well-known socio-demographic char-
acteristics on the family's income. The methodology
adopted in this respect is the subject of the next
chapter.






CHAPTER 3
A STATISTICAL METHODOLOGY OF THE MODEL

Thls suaple expialas the statistical method-
ologr adopted for developing the income models
Yoih at the regional and the national levels. In this
perusal we shall also define the sets of hypotheses
pertaining to the exogenous socio-demographic
characteristics discussed in Chapter 2. Such sets
of hvpotheses will define our expectations as to the
results of the models.

The basic techniques of quantitative research
available to a researcher engaged in analysing in-
come data, are limited. It is not long ago since
various economists initiated studies on the measure-
ment and concentration of income of households or
communities. As their objectives were simply
limited to the measurement, degree of variability
and concentration of income, the statistical con-
cepts they used were the standard deviation, coef-
ficient of skewness, Gini coefficient, Pareto and
lognormal distributions. But with the development
of statistical techniques and the growing concern
of researchers to make the best use of the data
collected, analytical and empirical research in this
field has turned to the use of multivariate tech-
nigques.

The adoption of any one of the multivariate
techniques' depends upon (a) the researcher’'s
abjectives, (b) the nature of information available,
mnd (c¢) the computational, operational and other
eonstraints, Out of these three criteria, the re-
zearcher’s ohjectives play the most crucial role in
gatermining the appropriate statistical methodology.
In other words, the dimension and complexity of the
objectives determine the basic methodology to be
used for the purposes of empirical inferences.

In view of our multiple objectives, we opted
for a multivariate regression technique. This will
enable us to meet the objectives specified in the
Introduction.? Other important features of multi-
variate regression analysis are as follows:

(a) its' computational flexibility enables one to drop
the insignificant exogenous attribute and re-esti-
mate the model without excessive computation;

(b) its' estimation procedure enables one to study
the behaviour of exogenous attributes, i.e.,
whether they are interdependent, or statistically
relevant to the dependent variable.®

' See Kelly, Beggs and McNeil (30) for an interest-
ing summary of multivariate techniques. Especially refer
to their Table 7.4, p. 246.

¥ See points (a) to (¢) on p, 7.

* The recently developed computer programmes for
multiple regressions normally give a simple correlation
matrix of exogenous attributes from which one can study
their interdependence. It is vital that such an inter-
dependence should be kept at a minimum, otherwise the
so-called multicollinearity effects would create various
mther statistical problems. Although we have not pro-
vided these lengthy tables in the present text, the
réaders wishing to pursue research on these socio-
finographic characteristics (either for individual region
o: for all Canada) can obtain the correlation matrices by
Friting to Mr. R. Chawla, Consumer Finance Research
Jiaff, Statistics Canada, Ottawa.

The present regression model contains only
three quantitative variables, namely (i) the endo-
genous variable which is the total family income,
(ii) the age of head (in actual years) and (iii) the
proportion of earners in a family. The remainder of
the exogenous variables have been expressed in
terms of the dummy variables representing the
qualitative attributes of a family such as its
regional location, area of residence, etc. It is
basically a device of expressing qualitative data
in quantitative terms and thus making it possible
to subject it to the usual methods of estimation,
testing of significance, etc.

There are certain advantages and disadvantages
of using dummy variables. In terms of advantages,
first, their estimated coefficients reveal the dif-
ferences between the effects of the given variables
and their corresponding reference variables which
have to be selected before the actual estimation
takes place, otherwise the equation could not be
estimated.* Secondly, the statistical significance
of these variables, tested by conventional t-test,
reveal the significance of the differences between
the given variables and their reference variables.
On the other hand, the major disadvantage of using
dummy variables is that thev restrict the re-
searcher’s manoeuvreability to assign any other
form of functional relationship except additivity
between the given variables.. Of course, one can
apply a logarithmic or reciprocal transformation to
the endogenous variable, but as far as the exogenous
variables are concerned, there is hardly any choice
in specification. Thus this form of forced additivity
is bound to create certain odd results in the form of
either wrong signs associated with the estimated
coefficients or their lack of significance.®

A salient feature of the income model described
here is that it embodies certain socio-demographic
characteristics in terms of cross-classification
within its basic framework. In other words, we did
not have to split the data into any form of sub-
groups in order to study the effects of character-
istics taken two at a time, like some researchers in
in this field have done.® Moreover, the advantages
of incorporating characteristics in terms of cross-
classification within the same framework of the
mode) are, first, one can study the differential im-
pact of one cross-classified group keeping the
others fixed and secondly, it reduces the computa-
tional costs.

‘ For a detailed theory on the use of dummy va-
riables, see Suits (55), Melichar (36) and Goidberger
(23), where the latter has presented an interesting
mathematical exposition.

* We did, however, run a pilot semi-logarithmic
model based on 1% of the total sample, where the
logarithm of income was regressed on some selected
characteristics. The net result was rather disappointing.
Thlis is another reason why we used the additive model
only.

® See Hanoch (26) and Bowen and Finnegan (8),
who had to aggregate data in specific groups in order to
study the effects of two or more characteristics.
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The characteristics chosen in this context
were the main occupation of head in conjunction
with his education and the wife’s participation in
labour force in conjunction with her education.”
The variables pertaining to these cross-classified
characteristics were specified in the final version
of the model on a-priori grounds. In other words,
they were treated like all other exogenous variables.

For empirical purposes, the numerous combina-
tions emerging from the cross-classification of
these paired characteristics were reduced in order
to avoid their over-riding effects on other exogenous
variables. In this manner, the characteristic per-
taining to the head's occupation in relation to his
education constituted 28 variables (including the
reference variable) and the one defining the wife's
participation in labour force in conjunction with her
education contained 9 variables (including the
reference variable). The corresponding reference
categories included were (i) the heads who did not

Y = bo,o

work during 1967 and had no education and (ii) th#
wives who did not work during 1967 and had g
education.

As we have stated before, the model analyzzs
the total income of an economic family, which b
definition, may or may not have a wife as its
member. Therefore, the situation called for some
changes so that the end product of the model would
explain the income effects (pertaining to the wife’s
participation in labour force in conjunction with her
education) in the case of husband-wife families
only. The changes made in this context evolved a
new variable differentiating the type of family; i.e.,
whether it was a husband-wife family or not. The
latter group included a single parent or other types
of families. A detailed account of such variables
and the necessary steps adopted to create them
have been provided in Appendix A.

Thus a complete income model so derived at
the all Canada level can be postulated as follows:

), FEEEois  RGESHhE G +b,  RG #b RG
i L i e e B S i R U

+b2'1AR1 - bzleR2 + b2'3AR3 + bz'qAR4

+b3’lEHl+bs'ZEH2+b3’3EH3+b3,4EH4+hLSEHS+b3'6EH6+ b3'7EH7
+ '“TSH+ +b’,, ISH .+b "ISH. +b - ISH
4 4 1 4,2 2 4,3 3 4

.4 4
+ bsleOH(R) + bS.ZA“«‘IOI-lZ1 + bs,3MOH22 +b

, JMOH  +b_ MOH,
+b MOH_  +b  MOH_  +b, MOH_  +b  MOH_

+b5'lDMOH“ +b5'“MOH“+b5‘”MOH“

+b5,13M0H51 \ b5.14MOHS2* hS,lSMOHSS

+b MOH +b MOH +b MOH
5,16 61 A ) 62 5,18 63

+bs,19MOH7 +b5,2oM0H72+b5,21MOH73+b5,:2MOH81 - o
+b5,24M0H91+bs.25MOH92+b5,26MOH93+bs,27MOH101+b5,2sMOH102
b WLF+(R)+b WLF+ 6 +b WLF+ +b WLF+ +b WLF+,

H b5,6WLF+ it b6'7WLF‘+ 3‘2+b6‘8WL.F’+ N +b6‘9WLF’+ ».

K}

L

| +b MOH

Sht

diebs HYHILBIE+ be JHIEELE H & AHF db . AHF
A 2 8,1 1N i3 , 2 2

+b9'lNE/FS+bloleFl+ b10'2NF2*u

Where Y denotes the total family income, b0 o' the

constant*tenn, and 'b™ .., b E*Y . b are the
161 92 10,2

unknown regression coefficients associated with
the exogenous variables as defined in Appendix A.
It is further assumed that the residual component u
of the model satisfies the well known assumptions
necessary for carrying out the ordinary least squares
estimation.

Thus the all Canada model contains 65 varia-
bles (including the constant term) in all. As the
application of least squares technique required the
omission of one variable from each of the groups of
dummy variables, we selected RGI, AR4. EHl.

ISH}, MOH(R), WLF + (R), HLFU and NF‘l. In other

words, these have been treated as the reference

7 Appendix B descrnibes the background to the
selection of these characteristics.

1 (3.9

variables throughout the analysis and their corre-
sponding regression coefficients are being eguated
to zero.® So the actual estimated equation at the
national level contains 57 variables (including the
constant term).

The basic sets of hypotheses pertaining to
family income and based on 56 estimated regression
coefficients at the national level have been defined
in Column 5 of Table 3.1. These inequalities define
our expectations as to the order of magnitudes of
incomes pertaining to the given socio-demographic
attributes. If the numeric order of the estimated
regression coefficients corresponding to say, the
i-th characteristic, followed our a-priori specifica-
tion of b's corresponding to the i-th characterisiiz,
we would then conclude that the stated hypothezis

5 [t may be mentioned that the selection of rofe:
ence variables is arbitrary and does not affect the finml
estimates obtained from the model, that is based oa
dummy variables.
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In the case of the i-th characteristic was fully istie, we would conclude that the stated hypothesis
. sitisfied. Similarly if half or more than half of the pertaining to the n-th characteristic was partly

a=priori inequalities within a set were met in terms satisfied. An abbreviated interpretation of each of

of the numeric magnitudes of estimated regression the hypotheses is given in Column 6 of Table 3.1.

eoefficients corresponding to the n-th character-

TABLE 3.1. Sets of Hypotheses Pertaining (o Family Income and Their Interpretation

Number of
variables
within Interpretation ot hypothesis
n charac- Hypothesis pertaining (taking into account the extreme
Characteristic Symbol teristic to each characteristic inequalities as shown in the
(excluding preceding column)
reference
variable)
Family income:
[ESRERonmE. . s .. RG 4 bl 3>b1 5>b1 2>bl 40 —in Ontario is higher than that in
! . 4 £ the Prairies
2. Area of residence...................... AR 3] b2 l>b2 2‘>b2 3>o —in metropolitan areas is higher
A : E than that in small urban areas
—1in the case of head:
3. Education of head .................. EH 6 b3 7>b3 6?>b3 5‘>b3 i —withauniversity degree is higher
& Ty “'”»o i than that with finished ele-
MBEs. 252 mentary schooling
4, Immigration status of head ...... ISH 3 h4 l‘:»h4 2i“>b4 “»o —born in Canada is higher than
4 y i that whose immigration status

|’ is not ascertained

5 i sccupation of head in con-
. Jungtion with his education | MOH.EH 27

(I} Managerial....................... | MOH 4 bo>bo 4>b 3by >0 —with a managerial occupation is

P ’ higher if the head had a uni-
versity degree than some or
finished elementary schooling

(ii) Professional and tech-

pigank .o W) . MOH 4 b. >b. b bl S0 —with a professional or technical
occupation is higher if the
head had a university degree
than some or finished ele-
mentary schooling

GiNGlenGal. ../ L) ... seernens MOH 3 b >b > >0 —with a clerical occupation is
higher if the head had some
or finished university educa-
tion than some or finished ele-
mentary schooling

(010 FREIES R AR | MOH 3 b >b >b =0 —with a sales occupation — inter-
pretation as in (iii) above

(v) Service and recreation.... MOH 2 b > >b >0 —with a service and recreation
3 occupation — interpretation as
in (iii) above

(vi) Transport and communi-
KeROnIe ). L. T MOH 3 b >b >b >0 —with a transportation and com-

munication occupation — inter-

pretation as in (iii) above

(vii) Farmers, farm workers,

loggers and fishermen MOH 2 b >b >0 —with a specified occupation is

B : higher if the head had more

than elementary education

than some or finished ele-
mentary schooling

(viii) Miners, quarrymen, crafts-
e, peod, pmcum and

el workes MOH 3 b >b >b >0 —with a specified occupation —
9 SR S Rop ] S interpretation as in (ill) a-
bove
{Ix) (200reY . .. e, MOHlo 2 b5'28>b5'27>o —asiﬁ }S}Jic;urer—interpretation as

! See Appendix A for detailed definitions of symbols.
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TABLE 3.1. Sets of Hypotheses Pertaining to Family Income and Their Interpretation — Concluded

Number of
variables
vr\;xthm . Interpretation of hypothesis
i 1 charac- ypothesis pertaining (taking into account the extroge
Characteristic Symbol tensu; to each characteristic inequalities as shown in th#
(excluding preceding column)
reference
variable)
Family income — Concluded:
6. Wife’s participation in labour
force inconjunction with her
SOUGHINEN: ... 200tk e b WLF + 8 —in the case of a wife:
(PFLIENeRr ... ...t WLF’+2 4 bc S\b6 4>b6 3\b6 2>0 —participating full-year is higher
: : 2 ? if she had a university degree
thanthat with some or finished
elementary schooling
(@iysPaRtryear ......:.....m;.... WLF +, 4 by b 70, b >0 —participating part-year is higher
: : : : if she had a university degree
thanthat with some or finished
elementary schooling
7. Head’s participation in labour
force: full-year or part-year HLFE 1 b7 x>° —and the head’s participation in the
’ labour force ispositively related
89 Age offhead xR ..o g AHF 2
(1) Age in actual years ......... AHF | [ 10
8,1 —and the head’s age show a para-
(ii) Square of AHF ......cco..... AHF, 1 b, ,<0 bolic relatignship
9. Proportion of earners in a
Ml .. 0 PO WP S S NE/FS 1 b —and the proportion of earngué i a
family are positively relaist
10. Type of family: all families
headed by females and males
with marital status other
then mamied .......................... NF‘2 1 b <o —in the case of specified families
is lower than that of normal
husband-wife families

! See Appendix A for detailed definitions of symbols.

Exogenous socio-demographic characteristics
have been ranked in Chapters 4 and 5 on the basis
of their individual contributions to the total variance
of income as explained by the model.’ The tech-
nique used in this instance is the analysis of
variance which required information on the ‘‘ex-
plained’ or ‘‘regression’’ sum of squares by indi-
vidual characteristic and its corresponding degrees
of freedom. The ratio of the total ‘‘regression’’ sum
of squares to the total sum of squares (w.r.t. in-
come) defined the proportion of the total explained
variance of income. In order to evaluate the indi-
vidual contributions of exogenous characteristics
to the total explained variance, we required their
individual regression sums of squares. Thus for the
i-th characteristic with j categories, the regression
sum of squares would be the total of individual
regression sums of squares pertaining to its (j-1)
specified categories (i.e., excluding the reference
category). Besides using these individual regres-

% A similar method to rank the socio-demographic
characteristics has been used by Ostry (44, 45).

sion sums of squares corresponding to the exo-
genous characteristics in evaluating their contribu-
tions to the total explained variance, these were
used in carrying out the statistical tests to study
the significance of each of the socio-demographic
characteristics (by applying the familiar analysis
of variance technique). Such tests seemed essential
as the regression equation dealt simply with the
statistical significance of variables and not with
the question of over-all significance of each of the
broad characteristics.

In conclusion, we may draw attention to the
fact that the model postulated in equation (3.1), its
related sets of hypotheses and other details relat-
ing to the ranking of characteristics and tests of
significance, all have beendiscussed at the national
level. As regards the regional analysis, the whole
methodological framework is the same except that
the model would not include variables pertaining
to two exogenous characteristics namely, the immi-
gration status of head and the regional location of
family.



CHAPTER 4

IEMPIRICAL ANALYSIS OF FAMILY INCOME AT THE REGIONAL LEVEL

Bame ressarchers' have already dwelt upon the
sepnoialecs of iptér-regional differences in the in-
comes of families or earnings of individuals exist-
ing in Canada. The nature and contents of these
studies display a fair amount of conceptual va-
riability.? But there is one study, done by Podoluk
(46) which needs some special attention primarily
because the analytical framework of this chapter is
very similar to her exposition. Although both of
these studies explain income of an economic family
as a function of its basic socio-demographic char-
acteristics as listed in Chapter 2, their statistical
methodologies are entirely different. For instance,
Podoluk’s study consists of statistical tables
depicting percentage income distributions by char-
acteristics, ranging from two to four at a time. This
form of exposition, although extremely useful for a
descriptive presentation of data, requires a good
degree of a-priori knowledge and perception about
the behavioural relationships between the given
characteristics.® The drawback of this study is that
it contains the usual deficiencies of the technique
of percentage analysis.*

Our methodology, on the other hand, permits us
to study the effects of any number of socio-demo-
graphic characteristics on the family's income. Put
atmply, use of multiple regression analysis enables
one to quantify the effect of each predetermined
variable on the endogenous one by keeping the
aftects of all others fixed or constant. Further, it
ielps in studying the statistical significance of the
independent variables on income. These are some
of the advantages of multivariate regression tech-
nique over percentage analysis.

Thus the empirical results, based on multi-
variate regression analysis, are presented in the
following order: (i) a discussion about the overall
goodness of fit of the regional models; (ii) the com-
parative rankings of exogenous socio-demographic
characteristics for the individual regions; (iii) a
guantitative analysis of pertinent characteristics
affecting the family’s income and (iv) a statistical
procedure to test the equality of the effects of pre-

! Chernick (12), Denton (18), Brewis (9) and
Podoluk (46).

I Chernick explained the concept of per capita
personal income in relation to certain socio-economic
characteristics such as industrial activity, growth in
population, rural-urban differences, etc. using weighted
coefficient of variation as methodology. Denton used an
econometric model based on a time series from 1947 - 64,
which consisted of 8 main structural equations. Out of
these, two explained the earned income and interest,
dividends and net rental income. Brewis, on the other
hand, simply described the background factors primarily
responsible for the presence of income-differences (using
1961 Census data) between and within regions of Canada.
His arguments were somewhat similar to that of Hanna
(25), who studied the regional incomes of United States,
Finally, Podoluk explained the inter-regional differences
in the incomes of economic families in the light of their
socio-demographlc characteristics. She used 1961 Census
data.

3 Pisher (22) termed this as ‘‘discounting a-priori
the effects of independent variates'’. p. 164.

4 Zeisel (59) has described in details some major
drawbacks of percentage analysis.

determined wvariables or in technical terms, the
equality of estimated regression coefficients over
the regions. The detailed regression results for the
regions are provided in Tables C.1 to C.5 in Ap-
pendix C.

The criteria used to evaluate the goodness of
fit of the models are (i) significance of R¥s; (ii)
the resulting t-statistics of the estimated coeffi-
cients and (iii) the economic interpretation and
feasibility (in terms of positive or negative signs)
of the estimates in relation to their basic sets of
hypotheses.

The estimated values of R*'s (measuring the
proportion of variation in the dependent variable
that has been explained by the independent va-
riables) were 0.3218, 0.2939. 0.2884, 0.2988 and
0.3322 in the case of the Atlantic, Quebec, Ontario,
the Prairies and British Columbia respectively. In
terms of magnitudes, these appeared quite interest-
ing because the cross-section models based on
duminy variables often yield even lower estimates
of R¥s. However, it may be mentioned that these
estimates would have been higher if we would have
included in the model certain other variables such
as one’'s personal abilities, family background,
willingness to take risks, ete. —all of them influenc-
ing income.®

The statistical significance of these R¥s was
tested by the following F-statistic defined as:
2 e
g AR (N N
(1-R% (K)

Where R? is the multiple correlation coefficient, N,
the number of observations and K, the number of
exogenous variables in the equation estimated. This
expression indicates that for a given value of R?,
the significance of F-statistic depends heavily on
the size of the sample and the number of variables
used. Thus using the derived estimates of R*'s and
K as 49° and with varying N (as shown in Table
2.1), we obtained the corresponding estimates of F
for the five regions (quoted in their usual order) as
38.72, 31.95, 40.68. 32.61 and 18.76. All of these
turned out to be significant at the 5% level, thus
demonstrating the goodness of fit of the regional
models.

Individual Contributions and Ranking of Socio-
demographic Characteristics

As explained in Chapter 3, we have ranked the
exogenous socio-demographic characteristics on the
basis of their individual contributions to the total

SIt may be noted that an estimate of R? is quite
sensitive to (i) the errors of measurements of the exo-
genous variables; (ii) various sampling and non-sampling
errors in the endogenous variable; and (lii) the specifica-
tion of the model. See Cochran (16) for a lucid study of
the effects of errors of measurement on multiple cor-
relation.

¢ Although the regional model contained 55 inde-
pendent variables (excluding the constant term), the ex-
clusion of 8 reference categories from this resulted in 49
variables in the final version for estimation purposes.
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explained variance of income. Table 4.1 describes
such contributions to the explained variances for
the individual regions. As regards their estimation,
the  contribution of the i-th characteristic
(@1 19,200 . I8y for ‘the ik-th Tregidnk =1, 2, &».15)
has been the ratio of the regression sum of squares
pertaining to the i-th characteristic for the k-th
region to the total sum of squares (w.r.t. income) for
the k-th region.

The table revealed that area of residence ac-
counted for almost 1/7th and 1/6th of the total ex-
plained variance of income (hereafter referred to as
TEVI) in the Atlantic and the Prairie provinces

respectively. Similarly, the education of the hesg
of family explained nearly 1/5th, 1/7th, 175th,
1/10th and 1/6th of the TEVI for the Atlaniio,
Quebec, Ontario, the Prairies and British Colunbia
respectively. But the most interesting feature of
this table was the revelation about the contribution
of MOH.EH; i.e., the head’s occupation in conjunc-
tion with his education, accounting for about 50%
of TEVI in the case of Ontario compared to 47% and
29% for Quebec and the Atlantic region. Similarly
the contribution corresponding to the proportion of
earners varied over the regions; for example, it had
the highest share in Quebec and the Atlantic region;
i.e., 16% and 14% of their respective TEVI's.

TABLE 4.1. Distribution of Explained Variance by Exogenous Socio-demographic
Characteristics by Regions

Characteristi ic { i i British
aracteristic Atlantic| Quebec | Ontario | Prairies colhmbia
Area o( LeSIGEREREARIE (... || .4 Minadl ® 0 L LW g e 0.0472 | 0.0239 |0.0171 |0.0463 {0.0097
Education of head (EH) ........cc.cco.oooniirvivoerecrnrecriireorenon, B A - | 0.0690 | 0.0415 | 0.0582 |0.0274 |0.0523
Main occupation of head in conjunction with his education (MOH.EH) ........ | 0.1242 |0.1372 |0. 1492 |0. 1489 0. 1531
Wife’s participation in labour force in conjunction with her education
(WLF'+) L e g oo O BN F e i JOURINIT = R R 0.0156 |0.0053 |0.0072 |0.0139 |0.0280
Head’s participation in labour force ( 0.0010 [0.0108 ‘ : :
Age of head (AHF)............. o bV 0.0107 [0.0248 |0.0209 {0.0169 |[0.0418
FFOPETUIRIHNSEEAERBIR (NE/FI5)......-...0 oeveevieiereieeitinreonnecnsorcserasessilannesaliner s 0.0447 | 0.0463 | 0.0272 }0.0255 |0.0332
QLTI 0 S T e NG o SO S L 0.0094 [0.0041 |0.0086 [0.0199 |0.0141
okl plaineufvaTiaicer. . som. W 18T en U8 0L e L T E 0.3218 | 0. 2939 | 0. 2884 | 0. 2988 | 0. 3322

L Eigures not appropr?ate as the regression coefficients of HLFE showed unrealistic and economically implausible
results in the case of Ontario, the Prairies and British Columbia, their corresponding regression sums of squares and their

related ratios were not estimated. See Tables C.3 to C.5.

Taking into account certain other variables
such as the wife’s participation in labour force,
nature of work of head and his age, it must be
observed that the relative contributions pertaining
to the wife's participation in labour force in con-
junction with her education and age of head were
highest in British Columbia compared to all other
regions. As regards the performance of the charac-
teristic HLF, we don't think we could argue that
this did not influence income of a family living in
Ontario or British Columbia but as the empirical

analysis stood,” its odd situation could be ascribed
to its related problems of grouping as elaborated in
Chapter 2.

It would be more appropriate to rank these
characteristics according to their individual con-
tributions to the TEVI in order to demonstrate their
importance in the different regions. Data from Table
4.1 has been re-arranged and are presented in Table
4.2 in ranked order.

" See footnote 1, Table 4.1.

TABLE 4.2. Ranking of the Socio-demographic Characteristics in Descending Order of

Their Individual Contribution to Total Explained Variance of Income

Atlantic Quebec Ontario Prairies C?{&g%{‘a
MOH.EH MOH.EH MOH.EH MOH.EH MOH.EH
EH NE/FS EH AR EH
AR EH NE/FS EH AHF
NE/FS AHF AHF NE/FS NE/FS
WLF+ AR AR NF WL+
AHF HLF NF AHF NF
NF WLEF+ WLEF+ WLF+ AL
HLF NF HLF! HLF! Hisb*

! Placed at the end because estimates could not be interpreted.
Source: Table 4.1.
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s most noteworthy feature revealed by this
imivie {5 .that none of the regions had an identical
riniting of all these socio-demographic character-
istics, It has also demonstrated that out of all
exogenous characteristics, the head's main occupa-
tion in conjunction with his education was a pre-
dominant factor in determining the family’s income
over all the regions. Following this, the education
of head alone seemed economically vital in the case
of Atlantic, Ontario and British Columbia compared
to the proportion of earners in Quebec.® As regards
the area of residence, it proved highly influential
in respect to the income of a family living in the
Prairies compared to its lowest ranking in the case
of British Columbia.® On the other hand, the age of
the head of family was most important in British
Columbia compared to all other regions. The head’s

greater significance in relation to the income of a
family residing in Quebec. Similar comparisons
pertaining to other socio-demographic character-
istics influencing family income at the regional
level can be drawn from Table 4.2.

The statistical significance of the qualitative
socio-demographic characteristics with more than
two categories has been tested by the well known
analysis of variance technique.'® The resulting
F-ratio pertaining to the i-th characteristic was
derived by dividing the mean sum of squares per-
taining to the i-th characteristic by the mean error
sum of squares (the mean sum of squares was ob-
tained by dividing the sum of squares by the cor-
responding degrees of freedom). Such ratios for the

participation in labour force turned out to be of

selected characteristics are given below:

TABLE 4.3. The Estimated F-values for Selected Characteristics

Characteristic? Atlantic Quebec Ontario Prairies Clgilt,}%}a
R N b I el o o sB e onvesngainseine sus tn 90. 94 41. 48 38.35 77. 14 8. 52
TR R R Sl o 66.45 36. 02 65. 25 22. 82 22. 96
B R v ¢ Bt oMok o 50 cmn o S S o o oF 26. 59 26. 46 37.17 275065 14. 94
L TR NPT SR, L sy 127 3. 44 6. 06 8.68 9.22

! See definitions of characteristics in Table 4.1.

All these F-ratios proved significant at the 5%
level (taking into account the corresponding degrees
of freedom) indicating the overall significance of
AR, EH, MOH.EH and WLF + to the family’s income
in all regions,

At a more detailed level, we examined the
individual contributions of the 49 variables speci-
fied in the regional model (excluding the reference
variables or categories) to the total explained

® According to the 1961 Census, the average size
of family is larger in Quebec than in other regions. More-
over, the average number of children in the older age
group, i.e., 16-25 years, staying with parents is also
highest in this region. So our inference would be true in
the light of the fact that when these children participate
in the labour force, they also become income earners,
thus, increasing the proportion of earners in an economic
family. This in turn seems to contribute significantly to
the family’s income. For further details, refer to Table
88, Households and Families, Census of Canada, 1961,
Vol, 2, Part 1, Dominion Bureau of Statistics, Ottawa.

? This could be due to the fact that a greater propor-
tion of families in British Columbia lived in metropolitan
and other urban areas. So their incomes would be less
affected by the nature of their area of residence compared
to other important characteristics that show more varia-
tion (e.g., age of head).

variance of income.' This was done by taking into
account the ratios of the corresponding regression
sums of squares to the total sum of squares (w.r.t.
income). The study showed that the professional
and technical group in conjunction with university
education ranked first in the Atlantic, Quebec,
Ontario and British Columbia. Whereas in the
Prairies, metropolitan area topped the list of exo-
genous variables followed by the above mentioned
occupation-education variable. Similarly. out of the
ecducational groups, the university graduated head
appeared to be making a significant contribution to
the family's income in the case of Ontario and
British Columbia. Another result of this process of
ranking variables was the emergence of the variable
defining the proportion of earners in a family in the
fifth place (out of 49) in Ontario, the Prairies and
British Columbia.

1 The statistical significance of quantitative va-
riables, namely AHF and NE/FS is established by the
t-values of their coefficients. As regards the other two
characteristics, i.e., HLF and NF, each of these having
only two categories, the analysis of variance test need
not be applied to them. The t-values of the estimated
coefficients are the appropriate criteria to judge the
significance of these characteristics.

! The estimates of individual contributions are not
supplied in the text but can be made available on request
(see footnote 3 of Chapter 3).
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Quantification of the Effects of Variables Pertain-
ing to Socio-demographic Characteristics

Almost all of the hypotheses, stated in Table
3.1, both in terms of signs and numeric order of
regression coefficients, were fully or partly satis-
fied for all the regions.'? The only characteristic
which did not meet our expectations was HLF,!?
where only in Quebec and the Atlantic region, we
could accept the stated hypothesis. Coefficients

for variables EHz. EH3, EH4. EHO, MOHM. MOI—I81
MOH . MOH , MOH + WLE + and HLFE —
82 101 102 2.1

were all non-significant at the 5% level in all
regions.

»

The most important of the socio-demographic
characteristics was the head’s main occupation in
conjunction with his education. As regards the
pccupation, the column vectors of the means (Xi ,-)

of Tables C.1 to C.5 identified three major occupa-
tional groups, namely (i) the managerial, (ii) profes-
sional and technical and (iii) miners, craftsmen,
production process and related workers. Combined
these accounted for 44.8%, 50.7%, 56.8%, 42.3% and
52.6% of the total occupational distribution of
heads of families in the case of the Atlantic,
Quebec, Ontario, the Prairies and British Columbia
respectively. This distribution further revealed that
almost one out of every five family heads was either
a farmer or a farm worker in the Prairies.'*

The corresponding regression coefficients of
the variables pertaining to the above listed occupa-
tional groups taken in conjunction with the head’'s
education revealed interesting features. As ex-
pected, the incomes within these occupations in-
creased with the level of education. For example,
an Ontario family with a head with finished ele-
mentary education and engaged in managerial oc-
cupation would show an income difference of $5,282
compared to a family whose head had no education
and did not work.!® Similarly, an Ontario family
with a head in the same occupational group but with
a university degree would have an income $9,799
higher than the reference group mentioned earlier.
In other words, two levels of education (finished
elementary education and a university degree) of
the head within the same occupational group would
result in a difference of $4,517 in the incomes of
Ontario families. The corresponding differences for
the Atlantic, Quebec, the Prairies and British
Columbia were $3,626, $4,949, $6,022 and $2,726
respectively. On the other hand, the professional

12 3ee Chapter 3 for a definition of fully and partly
satisfied hypotheses. A table summarizing these results
is given in Chapter 6, Table 6.1.

13 See Appendix A for the definitions of variables.

!4 Although our definition of MOHg includes fisher-
men and loggers along with farmers and farm workers, its
representation in the Prairies is accounted for over-
whelmingly by farmers and farm workers. Loggers and
fishermen in this case accounted for only 0.11%.

3 In the following paragraphs, income differences
always refer to (except few instances as specified) the
income of a given category compared with the reference
category as defined in Appendix A.

and technical group yielded differences in the li-
comes of families accruing to the various educi-
tional levels of their heads (i.e., finished elemenia=
ry schooling versus finished university educatiazs.
For example, these amounted to $4,589, $3,859 i
$3,791 in the case of Quebec, Ontario and the
Prairies. Lastly, considering the occupational group
of miners, craftsmen, production process and related
workers, the above mentioned levels of education
of the heads of families resulted in income differ-
ences of $1,420, $1,495, $623, $1,042 and $292 in
the case of the Atlantic, Quebec, Ontario, the
Prairies and British Columbia respectively.

A comparative study of income differences, as
illustrated above, indicated that varying levels of
education would result in higher differences in the
incomes of families whose heads were engaged in
jobs requiring greater skills and other technical
know-how. This inference conformed to Mincer’s
(37) findings that occupations requiring higher
education received higher incomes, which in turn,
varied not simply by an additive constant but by a
multiplicative factor. This statement can be tested
by considering the professional and technical group,
for example, in the Prairies. The estimated regres-
sion coefficients of MOH“. MOH32 and MOH”

were $1,648, $2,600 and $5,439. The income dif-
ference resulting from finished elementary to fi-
nished high school education was $952 compared (g
a difference of $2,839 resulting from finished hLliga
school education to the graduation from universite:
the latter difference being almost three times tiag
former. Similar other progressions of income diffgr-
entials pertaining to different levels of educatitn
could be studied for all other regions.

Next, let us consider the inter-regional income
variability as depicted by the regression coeffi-
cients pertaining to MOH.EH. We measured such
variability by calculating the coefficient of varia-
tion defined as a ratio of the standard deviation to
the mean of the coefficients.'® As an illustration,
we selected four occupational groups, namely the
managerial, professional and technical, sales and
the labourers. The first two represent jobs requiring
special skills whereas the latter two can be de-
scribed as unskilled jobs. The coefficients of
variation with respect to MOH21' MOH'“, MOI—I31

and MOH34 were 0.498, 0.274, 0.749 and 0.105.

Similarly, the coefficients of variation pertaining to
MOst’ MOHsa’ MOH“” and MOH102 were (.388,

0.139, 0.623 and 0.384. A comparison of these sets
of coefficients of variation led us to conclude, first,
that the inter-regional income differentials (another
way of interpreting the estimated regression coeffi-
cients as these denoted the differences with respect
to their reference variables) were low in the case
of skilled occupational groups; they decreased witkh
increases in the head's level of edugation. S#g=
ondly, the variability betwaga the ssiimsizd lacoine

16 See Table C.1 to G2 for twe mpaIsion ool
ficlents.
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ditferentials accentuated with a decline in skill
i#quirements of job; i.e. in the case of unskilled
occupational groups.'’

We have so far discussed the inter-regional
variability between the estimated coefficients per-
taining to the categories of certain selected oc-
cupation groups. But another feature which equally
interested us was to determine the degree of inter-
regional variability attributable to the main occupa-
tion groups. In this context, we determined the
weighted coefficient of variation® for the occupa-
tions namely the managerial, professional and tech-
nical, sales and the labourers. Their corresponding
coefficients, 0.259, 0.167. 0.301 and 0.550 suggested
that the overall variation between incomes of fa-
milies headed by the engineers, teachers, profes-
sors, lawyers, doctors and other professionals, over
the regions is smaller than the inter-regional varia-
tion in family incomes of unskilled workers. This
could be due to the fact that these professional and
technical people are somewhat more homogeneous
over all regions.

The characteristic which ranked second in the
case of the Atlantic, Ontario and British Columbia
and third in the Prairies and Quebec was the educa-
tion of the head of family. A comparative study of
estimated regression coefficients pertaining to EH7

revealed the highest gain in the income of an Ontario
family with a head possessing a university degree
compared to a family whose head had no education.
These amounted to $3,722 compared to the corre-
#ponding income gains of $3,260, $2,697, $2,628
wnd $1,529 in the case of British Columbia, Quebec,
the Atlantic and the Prairies. Similarly, the differ-
ences of the estimates corresponding to EH7 and

EH5 over the regions, which were significant at 5%

level, amounted to $2,822 and $2,608 in Ontario and
British Columbia. In other words, the level of educa-
tion of the heads, i.e., whether they had university
degrees or not, considerably affected incomes of the
families living in these regions.

The coefficients of variation corresponding to
EHa' EH; and EH7 were 0.488, 0.298 and 0.266

respectively. These estimates, in turn, suggested
that inter-regional dispersion of income was maxi-
mum in the case of families with heads with com-
pleted elementary education and minimum in the
case of heads possessing university degrees. In
other words, the regional income differentials de-
creased as the level of education increased.

7 This conclusion is similar to the one derlved by
Podoluk (46), p. 168. In another study, Becker (3) placed
strong emphasis on vocational training as a factor de-
termining the dispersion and skewness of earnings,

18 A weighted coefficient of variation for the i-th
characteristic, as used in this text, is defined as
oV FNV L, L N“V“.)/’Nu W, ¥t N

where Vij is the coefficient of variation for the j-th va-
riable pertaining to the i-th characteristic and Nij is the

relative proportion of the j-th variable of the i-th charac-
taristic over all the regions. In other words, N . 's were
taken from the national model. i

We may emphasize that much inter-regional
differences in the incomes of families primarily
arose from the degree of skewness in the distribu-
tions of families by levels of education of their
heads. For instance, one out of every two heads in
the case of the Atlantic families had some or
finished elementary education; the highest propor-
tion among all the regions. On the other hand, 50%
of the heads of Ontario families had some or fi-
nished high school education compared to 38%,
39%, 47% and 54% in the Atlantic, Quebec, the
Prairies and British Columbia. The lowest propor-
tion of families with university graduated heads
were found in the Atlantic region.

In order to demonstrate the relationship be-
tween the distribution of families by levels of
education of heads in a region and its correspond-
ing income level, we evaluated the rank correlation
coefficients. Some of these turned out to be as
follows:**

(i) between no education and family income up to
$2.999 =0.90

(ii) between university degree and family income of
$10,000 and over =0.90

The significance of these correlations at the 5%
level demonstrated how closely the regional income
levels and the educational patterns of their popula-
tions are related.

The proportion of earners ranked third in
Ontario and second In Quebec., Comparison of
Tables C.1 to C.5 showed that Quebec had the
highest coefficient, implving an increase of $3,351
in the family’s income in relation to a unit increase
in the proportion of earners. This highest estimate
was followed by other incremental incomes amount-
ing to $2,592, $2,243, $1,997 and $1,933 in the case
of Ontario, the Atlantic, the Prairies and British
Columbia respectively. These coefficients, in turn,
revealed an inter-regional variability of 21.4% be-
tween the incomes of families with respect to their
proportions of earners.

Age of the head of family, which ranked third
in British Columbia, appeared in the fourth place in
Ontario and Quebec. This could partly be attributed
to the differences in the age-compositions of the
populations. For example, British Columbia had the
lowest proportion of families with heads in the age
group 55- 64 years and highest proportion of families
in the age group 65 years and over. Similarly, the
significance of age in terms of the family's income
could be influenced by the economic activities of
the regions; e.g., the predominance of manufactur-
ing activity would have a different impact on the
age structure of the working population (and on
family incomes) than that of either agriculture or
service industries,

® pamilies were grouped into four broad income
groups namely (a) up to $2,999, (b) $3,000-6,499, (c)
$6,500- 9,999 and (d) $10,000 and over in the five regions.
The rank correlations were derived on the basis of this
table and the column vectors of means (T(,l j) of Tables

C.1 to C.5.Not all of these correlations were' statistically
significant.
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CHART 4.1
A PARABOLIC RELATIONSHIP BETWEEN FAMILY INCOME
AND AGE OF HEAD
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As stated in Chapter 2, we included the squared
igim of the age variable as an exogenous variable
b3, tiie model with an objective to determine the
gptimal age of the head of family when its income
would achieve its maximum. The corresponding
income-age profiles for the individual regions as
derived from the models (keeping the effects of all
other variables constant) are shown in Chart 4.1.
The analysis revealed that an Ontario family would
have the maximum income by the time its head had
reached the age of 56.6 years. Similarly, families
in the case of the Atlantic, Quebec, the Prairies
and British Columbia achieved their income peaks
by the time the heads were 58.8, 57.0, 53.8 and
51.9 vears old respectively. Like other studies,®
Chart 4.1 confirmed the widely accepted notion that
incomes increase up to a certain age beyond which
they begin to decrease.

A comparison of inter-regional regression coef-
ficients pertaining to the age of head indicated
the hignest increase of $327 attributable to an
additional year in the head's age (alternatively,
acquisition of experience and skills, etc.)in Quebec
compared to $322, $294, $283 and $188 in Ontario,
British Columbia, the Prairies and the Atlantic
region. These resulted in a coefficient of variation
of 0.177, which was comparatively smaller than the
one corresponding to the proportion of earners. In
mther words, the inter-regional income dispersion
with respect to the age of head of family was
sinkiie¢ than that due to the proportion of earners.

“*hz wife’s participation in labour force ranked
foiiril lu the case of the Atlantic region and British
Golimbia and seventh in Quebec, Ontario and the
Prairies. The mean vectors of Tables C.1 to C.5
revealed that Ontario and British Columbia had the
highest proportions of wives participating both full-
year and part-year, in the labour force; i.e., 37% and
35% respectively. It was also interesting to observe
that 17.5% of the wives participated on full-year
basis in the Atlantic region compared to only 9.1%
in Quebec.

The positive and significant regression coef-
ficients indicated that wives working all year ac-
counted for income differentials in all the regions.
Especially in British Columbia and the Prairies,
families with wives with some university education
and working full-year made income gains of $2,779
and $2,331 compared to the families with wives who
had no education and who did not participate in the
labour force. Income differentials of $1,249, $278
and $893 were found in the case of the Atlantic
region, Quebec and Ontario respectively. Taking
into account the differences in the levels of educa-
tion of wives. we found that wives with a university
degree working full-year accounted for income dif-
ferentials of $1,891 and $1.010 compared to those

2 Morgan, et. al. (40), Mincer (39), Lydall (34) and
David and Miller (17). Especially see Lydall, pp. 113-25
where the author listed several characteristics changing
aver time, which influence one’s earnings. For example,
‘‘dispersion of ability .. .. tends to increase with age,
hoth absolutely and relatively. . .'" p. 114.

with finished high school education in British
Columbia and the Prairies. On the other hand, wives
with a university degree and participating on a part-
year basis made the highest contribution ($1,940) to
the family's income in the Atlantic region.

On the whole, the inter-regional dispersion of
income associated with the wife’s full-year partici-
pation showed unexpected resuit. It was 0.148 in
the case of wives with finished high school educa-
tion and 0.633 for university graduated wives. This
implied that income differentials accruing to the
wife's participation in labour force increased with
an increase in her level of education. This is in
direct contrast to what we found in the case of the
head’'s education as related to the inter-regional
dispersion of family incomes. The reasons for these
phenomena have not been explored in this study.

The area of residence ranked second as an
explanation of income variability in the Prairies
and fifth in the case of Quebec and Ontario. The
mean vectors of Tables C.1 to C.5 revealed that the
Atlantic region had the highest proportion of fa-
milies living in the rural areas compared to other
regions of Canada. On the other side of the coin,
Ontario had the highest proportion of families resid-
ing in metropolitan areas.

Such distribution of families by area of resi-
dence in itself would have indicated the existence
of the differences in their incomes. Let us now
examine to what extent they were different. The
estimated coefficients revealed that the differences
in family incomes due to the place of residence,
i.e., between metropolitan and rural areas, amounted
to $1.802, $1.447. $1,388, $1,155 and $1,053 in the
Prairies, the Atlantic region, Ontario, Quebec and
British Columbia respectively. In other words, the
income difference with respect to the above men-
tioned areas of residence was highest in the Prairies
and lowest in British Columbia.

The inter-regional dispersion of income in
relation to area of residence was smallest in the
case of metropolitan areas and increased as we
moved to other cities or small urban areas. In em-
pirical terms, the coefficient of variation with
respect to metropolitan areas was 0.190 compared
to 0.276 in the case of other small urban areas,
This inference® appeared to be consistent with
Podoluk's (46) statement that ‘‘much less regional
variation existed in urban incomes than in rural in-
comes; the main contrast was between the Atlantic
region and the remaining provinces'’, p. 160.

Lastly the empirical analysis revealed that the
type of family would also account for income differ-
entials. For example, the difference in the incomes
of husband-wife family and other type of family was
highest in the Prairies, i.e., $1,455. Similar other
income differentials were $1,436, $1.344, $858 and
$782 in the case of British Columbia, Ontario, the
Atlantic region and Quebec. The differences of the

21 gee Chernick (12), p. 45.
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estimates pertaining to British Columbia and Quebec
and Ontario and Quebec, for example, were signifi-
cant at the 5% level. Such income differences could
be attributed to the differences in the composition
of families and their other socio-demographic char-
acteristics which have not been taken into account
here.

Testing the Equality of Regression Coefficients

Let us now proceed to test whether the speci-
fied exogenous variables had equal effects on the
family's total income in all the regions. The sta-
tistical test used in this context is briefly outlined
below.

Defining the original model, as postulated in
equation (3.1) for the i-th region in matrix notations
as:

Yl=XiBi+U1 (ISl 2¥ _85) T ((42)

where Xi is a matrix of order (Ni xK) and Yi'Bi and
Ui are column vectors of order (Nix 1), (Kx1) and
(N x 1) respectively. Ni denotes the sample size for

the i-th region (as shown in Table 2.1) and K, the
number Of eXogenous variables (including the con-
stant term) in the model.

Then our null hypothesis states that all the Bi's
are equal; i.e.:

13.1—132~BS«34—BS o 7T A
where the suffixes 1,2, . . .5 represent the regions
namely, the Atlantic, Quebec, Ontario, the Prairies
and British Columbia. In conventional terminology,
such hypothesis is tested against either (a) some
a-priori knowledge about these unknown coefficients
or (b) the derived vector of estimated coefficients
from pooled sample data. In the absence of any
a-priori information about such unknown parameters,
we opted to follow (b) and obtained a vector of
estimated coefficients, f&p, the suffix p indicates

pooling of all the regional samples. Thus the final
version of the null hypothesis takes the form of:

812132:B3=134:BS=Bp (say) ... (4.9

In technical terms, Ep represents the common re-
gression plane. In view of the fact that statistical

details to test such hyvpothesis has been dis-
cussed at length in various studies,?? it would L=
sufficient for our purposes to simply delineate :#
required F-statistic as described by Huang (28).

(Q, - Q,)/4K S
Q,/(N-5K)
where
Ql 3 (Yp—Xpo) (Yp_ xpﬁp)
Q] = (¥ L BN (Yl-xlﬁl)

+ (Y2—X282) (Y2—X282)
to (Y -X B (Ys—xsfss) ... (4.6)

In simple words, Q; measured the residual sum of
squares derived from the pooled sample and Q;

denoted the sum of residual sums of squares derived
from the samples of individual regions. As usual, N
and K denote the pooled sample size and the number
of exogenous variables including the constant term.

Substituting the values of N and K as 18,143
and 50 (excluding the number of reference variables
in the model) and Ql and Qz, equation (4.5) yielded

an estimate of F-statistic as 2.27. This in turn was
greater than the tabulated value of F-statistic ai
(4K, N-5K) degrees of freedom and 5% level of
significance. Hence we rejected the null hypothesis.

In sum, Table 4.2 and the above test have cuu-
firmed that the given socio-demographic character-
istics and their related variables would have dif-
ferent effects on the incomes of families living in
different regions. It was rather interesting to ob-
serve from this multivariate study that in spite of
the overall significance of these variables on the
family’s income, none of them had identical quanti-
tative effects (in terms of regression coefficients)
in any two regions.

Thus, in conclusion, we may add that all sta-
tistical criteria established the goodness-of-fit of
the regional models. The empirical analysis based
on these, in fact, has enabled us to explore certain
hypotheses which could not have been tested by
simple two-way or three-way cross tabulations.

22 Goldberger (23) and Chow (15).




CHAPTER 35

CMPIRICAL STUDY OF FAMILY INCOME AT THE NATIONAL LEVEL

‘The income model at the national level is
baslcally a replica of the regional model except that
it contains two additional exogenous socio-demo-
graphic characteristics, These are (i) the regional
location of the family and (ii) the immigration status
of its head. The background and usefulness of these
characteristics in the model have been explained in
Chapter 2. The categories of these characteristics
were fed into the model in terms of dummy variables,

The national model was tested for goodness of
fit and accuracy by the same criteria as applied in
the case of the regional models.! Its R? turned out
to be 0.2992, which, on the basis of the F-statistic
described in equation (4.1), turned out to be sig-
nificant at the 5% level.?

The individual contributions of the exogenous
characteristics to the total explained variance of
income (TEVI) were quantified by the analysis of
variance technique as discussed in the previous
chapter. The results revealed that 47% of TEVI
accrued to the cross-classified characteristic
MOH.EH. On the other hand, nearly 1/9th of TEVI
was attributed to the proportion of earners in a
family compared to nearly 1/11th ascribing to the
area of residence. Besides these contributions, the
age of head and the regional location of family
ageounted for nearly 7% and 4% of TEVI respec-

SIFELE

s a rearrangement of these characteristics
on 02 basis of their individual contributions to the
I'EVI fin descending order of their magnitudes) gave
the following order of characteristics: (i) MOH.EH,
(ii) EH, (iii) NE/FS, (iv) AR, (v) AHF, (vi) RG,
(vii) WLF 4, (viii) NF, (ix) HLF and (x) ISH.

Such ranking of characteristics has, therefore,
demonstrated that the most pertinent characteristic
affecting a family’s income in Canada is the head’s
main occupation in conjunction with his education.
The head’s education, as a separate variable, also
played a significant role in determining family in-
comes. It was interesting to note that area of resi-
dence influenced the family’s income more strongly
than its regional location. Similarly, the proportion
of earners in a family and the age of head appeared
to have greater influence on a family’s income than
other characteristics such as RG, WLF +, HLF and
NFE. On the other hand, it was rather baffling to
find the immigration status of the family head at the
bottom of the list.?

The overall significance of the exogenous
characteristics, namely, RG, AR, EH, MOH.EH and
WLF + was also tested by evaluating the correspond-

ing F-ratios (using analysis of variance technique

! See Chapter 4 for their details.

2 The values of N and K in this case were 18,143
and 56 (excluding eight reference variables) respectively.

® Its individual contribution to TEVI was almost
negligible. In the absence of any logical explanation this
#iluation must be accepted as an empirical oddity.

described in Chapter 4). These turned out to be
76.11, 235.92, 196.26, 135.53 and 26.75 respec-
tively., Needless to say, all of these proved sig-
nificant at the 5% level with the corresponding
degrees of freedom.

Taking into account the individual contribu-
tions of variables (excluding the reference variables)
to the TEVI, we found that MOH?‘4 ranked first out

of 56 variables of the estimated income model. This
implied that a head having a university degree and
belonging to a professional and technical occupa-
tional group would have a greater impact on family
income than heads in all other categories of the
occupational-educational classification. Other
revealing features emanating from a comparative
study of individual attributes were (i) the proportion
of earners in a family ranked third and (ii) the age
of its head in seventh place —both of these were
quantitative variables in the model. As regards the
area of residence and regional location of the
family, residence in a metropolitan area ranked
sixth and living in Ontario in the eighth position. In
sum, the major attributes influencing income of a
Canadian family were (i) the head’s university
education and belonging into a professional and
technical occupation, (ii) the proportion of earners
in a family, (iil) residence in a metropolitan area,
(iv) living in Ontario and (v) age of the head of the
family.

Evaluating the national model in terms of
meaningful interpretations of the regression coef-
ficients and their related hypotheses, we found that
almost all of the stated hypotheses were fully-
satisfied.* However, the variables-—EHz, EHa'
EH, EH, MOH , MOH , MOH ., MOH 0

4 6 61 81 82 102
WLF+21, WLF"r34 and HLFE were statistically

non-significant at the 5% level.*

The mean vector (3‘(i ) of Table C.6 revealed

that 1/10th of the heads of Canadian families were
in professional and technical jobs compared to 30%
belonging to a group of miners, craftsmen, produc-
tion process and related workers. The estimated
regression coefficient pertaining to MOH“ showed

that a Canadian family whose head had a university
degree and was in professional and technical oc-
cupation would have $5,289 more income than a
family whose head had no education and did not
work. Similarly, a family with a head with a uni-
versity degree in a managerial occupation would
have an income higher by $8,155 than the reference
group mentioned above. The difference between
these two income increments, i.e., $2,866 was the
income difference due to occupation for families

4 See footnote 12 of Chapter 4,
5 See footnote 13 of Chapter 4.
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whiyss L#ads had amisgrsity dexress Paadilies wilh
heads in managerial occupations hud higher incomes
by that amount compared to families with heads in
the professional and technical occupations —this
was statistically significant at the 5% level.

The regression coefficients with respect to EH
showed that a Canadian family with a head with a
university degree would have higher income than
the one with head with finished elementary and high
school education. For instance, the income differ-
ence accruing to the change from finished elementa-
ry education to a university degree was $2.,462
compared to $1,984 resulting from a change from
finished high school education to a university
degree, These income differences arising from the
changes in the levels of education, in turn, proved
significant at the 5% level.

The empirical analysis also revealed that the
income of a Canadian family would reach its peak
by the time the head was 55 years of age. Up to
that age, each additional year in the head’s age
(i.e., skill and experience gained over time) would
bring an increase of $307 in the family’s income.
On the other hand, a unit increase in the proportion
of earners in a family would augment its income
by $2.624.

Taking into account the area of residence and
regional location of a family, we found that about
61% of the Canadian families lived in metropolitan
areas whereas only 1/5th lived in rural areas. More-
over, a family residing in metropolitan area had
higher income than the one in the rural area. The
corresponding income differential was nearly $1,412.
Similarly, the difference in family income between
metropolitan and small urban areas was $971.

Nearly 37% of the total Canadian families lived
in Ontario compared to 27.6% in Quebec and 10% in
British Columbia. In terms of income differentials,
the income of an Ontario family was by $1,312
higher than that of a family in the Atlantic region.
Similarly, in British Columbia, Quebec and the
Prairies, family incomes were respectively higher
by $870, $796 and $474 than those in the Atlantic
region.

As ragwns A amolnibulso s wiven, e
analysis revealed that a Canadian family with a
wife who had some university education and full-
year participation in the labour force had the highest
income differential —$1,409 compared to a family
with a wife with no education and who did not work.
The mean vector of Table C.6 showed that only
21.9% of all husband-wife families had wives par-
ticipating full-year in the labour force. Out of this,
64% of the wives had only completed high school
education compared to about 4% with a university
degree. The contribution made by a wife with a
completed high school education was only a quarter
of that made by a wife with some university educa-
tion. On the other hand, the income increment in the
case of a wife with a university degree was com-
paratively lower than that of a wife with some uni-
versity education. This was contrary to our a-priori
hypothesis pertaining to this characteristic.

The difference in the income of a husband-wife
family compared to all other types of families turned
out to be $1,133, which in turn, was significant at
the 5% level. This implied that in Canada, the type
or structure of family would influence the magnitude
of its total income. Such income differences between
a husbhand-wife family and all other types of families
could be attributed to (a) stronger motivation and
(b) economic potential (a function of certain socio-
demographic characteristics not ingtutiad o the
model) of the husband-wife families.

In conclusion, mention must bé made that the
estimates derived from the national model would
more-or-less represent the averages of the regional
estimates presented in Chapter 4. It must, however,
be borne in mind that direct comparison of estimates
pertaining to variables common in both the regional
and the national models cannot be made because
the latter model specifies the partial effects of one
exogenous characteristic (i.e., the immigration
status of the head of family) explicitly. But as
regards the significance of socio-demographic
characteristics on the family’s income, both the
national and the regional models in broad terms
yvielded consistent results.




CHAPTER 6

CONCLUSIONS

We have end@@voursd o prasant in this paper
a mimple econometric study of income of an eco-
nomic¢ family both at the regional and the national
levels. The primary objective of this study was to
rank socio-demographic characteristics affecting
income in an order of importance and also quantify
their differential effects on the family’s income.
The income variable under study was the ‘‘total
family income'’ consisting of various components
of cash income, (i.e. earned and unearned income).

To achieve this objective, we used the 1967
income data collected in April 1968 for the Con-
sumer Finance Research Staff. From these data we
extracted the following socio-demographic char-
acteristics: (i) regional location of family, (ii) area
of residence, (iii) sex of head, (iv) education of
head, (v) main occupation of head, (vi) wife’s par-
ticipation in labour force, (vii) number of weeks
worked by head, (viil) age of head (in grouped
form), (ix) immigration status of head, (x) number of
children (by age groups, i.e. below 6 vears, 6-15
years and 16-25 years old) and (xi) the proportion
of earners in a family. In view of the fact that (v),
(vi), (viil), (viii) and (x) created certain technical
problems, their specification in the model needed
some special treatment. This resulted in amended
specification of (a) main occupation of head in
zonjunction with his education, (b) wife's partici-
nation in labour force in  conjunction with her
#ducation (applicable only in a husband-wife
fiunily), (c¢) age of head in actual years and
fnelusion of its squared term in order to present a
more realistic income-age profile, (d) head’s labour
force participation in terms of broad groups, i.e.
whether he participated or not and (e) the type of
family, 1.e. husband-wife family versus single
parent and all other types of families.

Thus the final version of the single equation
income model (at the regional level) contained
eight exogenous socio-demographic characteristics

namely, (i) area of residence, (ii) education of head,
(i11) main occupation of head in conjunction with
his education, (iv) wife's participation in labour
force in conjunction with her education, (v) head's
labour force participation, (vi) age of head, (vii) the
proportion of earners in a family and (viii) the type
of tamily. The two additional characteristics at the
national level were (ix) the regional location of the
family and (x) immigration status of its head. Age
of head and proportion of earners were fed into the
models in quantitative terms whereas all other
qualitative characteristics were transformed into
dummy variables. Thus including the constant
term, we had 56 variables in the regional model
compared to 65 at the national level. In order to
use the method of simple least squared estimation,
we further excluded one variable from each of the
sets of variables pertaining to the given socio-
demographic characteristics. Such excluded vari-
ables were treated as reference variables (or
categories). This way the regression coefficients of
variables were interpreted in terms of differences
with respect to their reference variables,

The goodness-of-fit of an individual model was
judged (1) on the basis of the percentage proportion
of the total explained variance of income derived
from the model and its statistical significance and
(i1) in terms of the number of stated hvpotheses
pertaining to the exogenous socio-demographic
characteristics.

As regards the percentage proportions of the
total explained variances of incomes, the estimates
were 32.18%, 29.39%, 28.84%, 29.88%, 33.22% and
29.92% in the case of the Atlantic, Quebec, Ontario,
the Prairies, British Celumbia and all Canada
respectively. All of these estimates turned out to be
significant at the 5% level.

The following table summarizes the distribution
of tested hypotheses under three classifications:

TABLE 6.1. Empirical Results in Respect to Hypotheses Stated in Table 3.1

Classification Atlantic Quebec Ontario Prairies Cg;{fr;%t:a Canada
RElEsatistied ..l Bis....... o e 10 11 8 11 2 15
Panily-saustieds e ... 1. L. e 2 2 6 4 7 3
NOWSEHISEE ..., 8. ..o B ey e s ' 4 4 3 2 3 1
el T W g T DN P S 17 17 17 17 17 19

! Hypothesis pertaining to the i-th characteristic is fu

lly-satisfied if the numeric order of the estimated regression

goefficients followed our a-priori specification of b’s corresponding to the i-th characteristic.

* Hypothesis pertaining to the k-th characteristic is partly-satisfied if half or more than half of the estimated regres-
aion coefficients followed our a-priori specification of b’s corresponding to the k-th characteristic,

* Difference in the regional and the Canada totals is due to the additional characteristics, namely the region and the

Immigration status of the head of family, in the national model.
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Examining further these setls of hypotheses, we
found that the hypotheses pertaining to (i) the pro-
portion of earners in a family, (ii) age of head and
(iii) type of family, were fully satisfied in all the
regions as well as at the national level. On the
other side of the coin, the hypothesis pertaining to
the wife’s part-year participation in labour force in
conjunction with her education was not satisfied in
tha zase of either region or Canada.

™& socio-demographic characteristics were
rank@d on the basis of their individual contributions
tn the total explained variance of income derived
tfrom the model. Also the differential effects of the
rategories of these characteristics were studied by
means of the regression coefficients. Lastly, the
age of head when the family’s income would achieve
its peak was determined by equating the first
partial derivative of income with respect to the age
of head to zero. Further, the income-age profiles
were drawn by keeping the effects of all other
variables fixed. All these empirical exercises were
purformed for the five regions and all Canada.

The major conclusions about socio-demographic
characteristics, both in terms of their individual
contributions to the total explained variance of in-
come and their regression coefficients, at the
regional level could be summed up as follows:

1)) We found that the head’s main occupation in
conjunction with his education was most effective
in relation to the family's income over all the
regions. Taking into account the significance of
ather characteristics, we observed that no two
regions had identical rankings implying that these
characteristics had different effects on the in-
comes of families living in different regions. For
#xample, the proportion of earners ranked second
in Quebec compared to its third position in Ontario
and fourth in the remaining regions. On the other
hand, the area of residence seemed more important
in the Prairies compared to other characteristics;
i.e., it ranked second in this region compared to its
almost lowest position in the case of British
Columbia. In Ontario, British Columbia and the
Atlantic region, the education of head proved a
significant factor (ranked second)} in determining
the family’s income. Age of head and the wife's
participation in labour force in conjunction with
her education appeared to have greater influence
on the family's income in British Columbia com-
pared to all other regions.

{ii) A comparative study of estimated regression
coefficients of the exogenous variables over the
regions revealed certain interesting features:

+1) The inter-regional income differentials were low
in the case of the skilled occupational groups.
The variability between the estimated income
differentials increased with a decrease in skill
requirements of job or in the case of unskilled
nccupations. The inter-regional variation between
incomes of families whose heads belonged lo
professional and technical grosip was thesmallest.

by e c3sion&l ingowe HFEEnticls deSreasud s
level of family head’s education increased.

(c) The inter-regional income dispersion with respe:at
to the proportion of earners in a family was
greater than the one with respect to the age of
head.

(d) The inter-regional income differentials accruing
to the wife's full-year participation in labour
force increased with an increase in her level
of education. This contrasted with the findings
pertaining to the head's education as stated in
(a) and (b).

(e) The inter-regional income dispersion in relation
to area of residence was the smallest in the
case of metropolitan areas and increased as we
moved to other cities and small urban areas.

(f} Income differences with respect to the type of
family (i.e. husband-wife family or other) were
significant over all the regions.

At the national level the model identified the
head’s main occupation in conjunction with his
education as the most important factor influencing
the income of a Canadian family. Education of
head and the proportion of earners in a family
ranked in second and third place respectively. The
influence of area of residence on the family’s in-
come was stronger than that of the regional location
demonstrating the economic significance of the
former. On the other hand, the contribution per-
taining to the wife's participation in the labour
force in conjunction with her education ranked in
seventh position.

In terms of the individual variables we found
that the three attributes influencing the total in-
come of a Canadian family most were (i) the head
having a university degree and being engaged in a
professional or technical occupation, (ii) head
holding a university degree and (iii) the proportion
of earners in a family. Other significant attributes
were the family's residence in a metropolitan area
and living in Ontario; these were located in sixth
and eighth position (out of 56) respectively.

There were two characteristics which did not
perform according to our a-priori expectations.
These included (a) the head's labour force partici-
pation and (b) his immigration status.In both cases,
the effects of grouping may have weakened the
estimates and their related statistical significance.

Limitations of the Model

Like most other econometric studies, this
exposition has its weaknesses. The very first
being the extensive reliance on dummy variables
which in turn restricted the model to simple ad-
ditivity. For example, specifying a quadratic or
non-linear relationship between income and the
head’s participation in the labour force would have
heen more appropriate. The consequences of such
ova@r-simplitication for foperalional r8asons’ waere



discernible in the case of categories pertaining
to the head’s participation in labour force through-
mut the analysis.

Secondly, there were problems arising from
grouping of heterogeneous categories especially
in the case of occupational and educational groups
and labour force participation of head and wife,
In some cases, these resulted in estimates that
were difficult to interpret.

Thirdly, the analysis has omitted some perti-
nent characteristics which could have equally
influenced the family's income. These would in-
clude information about the family’s mobility,
personal abilities of the head and other earners in
a family, its background as well as other job
related characteristics. Similarly, in the case of a
wife, the information that was missing would in-
clude her age at marriage and above all her previous
Work experience.

Lastly, the model suffers from all the usual
data deficiencies found in cross-sectional survey
data —sampling and non-sampling errors.

Future Needs

One of the major needs is to increase the
dimension of the analysis in terms of additional
zharacteristics, some of which have been mentioned
iu the earlier paragraphs. This would enable us to
@xplore various other issues which are equally
pertinent in an income study like this. As the
present study has been restricted to the analysis
of total family income in relation to a specific
number of socio-demographic characteristics of
the family, this offered an over-all view about the
incomes of families living in various regions of
Canada.

Pl

Another extension of an analytical analysis
would include a study of the individual components
of income such as wages and salaries (hefore tax
deductions), investment income and family and
youth allowances. Such individual components of
family income could then be explained by type
and the size of family and 1its other socio-
demographic characteristics.

It would also be interesting to study family
income by type of its income recipients, as their
contributions to the family's total income would
depend on their socio-demographic characteristics.
For example, the income contribution made hy a
young adult (16-25 years old) in a family and the
one made by its head would more-or-less be a
function of their individual characteristics such as
education, work experience and number of weeks
worked. Despite the fact that their explanatory
characteristics are the same, their income con-
tributions would be different; for example, the head
reaping greater returns in the light of his longer
work experience., Although our present study does
not explain such income differences with respect
to the types of income recipients, we helieve the
problem itself demands a more detailed analysis
of incomes of families.

In addition, there is a need to study the
cause-and-effects or feed-back relations between
family income and its socio-demographic char-
acteristics. This in turn would demand a change in
the specification of the income model; i.e. from a
single equation to a set of equations. In other
words, the simultaneous equations model would
he more useful in explaining the interdependent
behaviour of income components and the char-
acteristics of income recipients in the family.
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APPENDIX A

LIST OF VARIABLES

The foillowleg I3 a basic st of warcebles used
{2 s study. The Roman letters without any suffix
denote the broad sets of explanatory socio-
demographic characteristics whereas their relative
suffixes define the categories within such sets.
For the purposes of estimation, these categories
were transformed into dummy variables, i.e., by
assigning the value 1 or zero, depending upon
whether a given observation belonged to this
category Wwithin the specified socio-demographic
characteristic or not. In this manner, the regional
and the national models contained 56 and 65
variables (including a constant term) respectively.
As the applicability of principle of least squares
required omission of one variable from each of the
socio-demographic characteristics, the wvariables
carrying asterics in the following list denote the
reference variables used throughout the empirical
analysis.

Y: Total actual income of a family in dollars
RG: Regional location of family
RG : Atlantic (*)
RGZ: Quebec
RGJ: Ontario
RG : Prairies
G : British Columbia

AR: Area of residence of family

AR : Metropolitan (centers with a population of
30,000 and over)

ARZ: Other cities
15,000 -29,999)

ARS: Small urban (centers with population under
15,000)

AR4: Rural (*)

(centers with population

SH: Sex of head of family
SH,: Male
SHZ: Female

MS: Marital status of the head of family
MS : Single
MS2: Married

MSJ: Other (either a widow or a widower, legally
separated or divorced)

EH: Education of the head of family
LLHI: No schooling (*)
£H : Some elementary school

ZH : Finished elementary school

EH
4

EH
S

EH

ISH:

ISH
ISH
ISH
3
ISH

EwW:

EwW
Ew
2
EwW
3
Ew
EwW
5
EW
6
EwW
7

WLF:

WLF‘l
WLF

WLF
3

HLF:

HLFU:
HLFE:

MOH:

MOHl X

MOH
MOH3
MOH
MOH
5

: Some high school

: Finished high school

EHvs
6

Some college or university

% University degree

Immigration status of the head of family

- Born in Canada
) Landed before 1946
: Landed between 1946 to 1968 (*)

i Not ascertained

Education of wife

: No schooling

: Some elementary school

: Finished elementary school
o Some high school

: Finished high school

. Some college or university

. University degree

Wife's participation in labour force in 1967

: Did not work
5 Worked 50-52 weeks a year, i.e. a full-year

participation

. Worked less than or equal to 49 weeks a

year, i.e. a part-year participation.

Head’s participation in labour force in
1967

Did not work (*)

Worked either full-year or part-year, i.e.,
participated in labour force (for the inter-
pretation of the terms full-year and part-
year, see definitions of 'WLF‘Z and WL.F‘3
respectively)

Main occupation of the head of family
during 1967 (determined by two consid-
erations namely, (i) the greatest number of
weeks spent on a specific job during a
yvear and (ii) the kind of work performed
during that period)

Did not work during 1967

) Managerial

: Professional and technical
N Clerical

. Sales
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MOH6: Service and recreation
MOH7: Transport and communication

MOHB: Farmers, farm workers, loggers and fisher-
men

MOHg: Miners, quarrymen, craftsmen, production
process and related workers

MOH - Labourers

NE/FS: Proportion of earners in a family derived
by the ratio of total number of earners to the
total size of family

AHF': Age of the head of family
AHFI: Age in actual years
AHF‘Z: Square of AHF‘l

In view of some technical and conceptual
problems, some of these variables were transformed
into composite variables, which in turn, were in-
cluded in the final model. The following basic
characteristics were transformed: SH, MS, WLF
and MOH.

The necessity to create such composite vari-
ables arose after we found that the estimates per-
taining to the socio-demographic characteristics
MOH and WLF could not be interpreted in economic
terms. On the other hand, in view of their significant
roles in determining the family’s income, these
could not be discarded from the model. Therefore,
we decided to study these characteristics in con-
junction with certain other characteristics; that is,
MOH in conjunction with EH and WLF in con-
junction with EW.! The corresponding categories of
these cross-classified characteristics as specified
in the model, have been defined as follows:

MOH.EH: Main occupation of the head of family in
conjunction with his education.

MOHzl:Managerial with some or finished ele-
mentary education

MOH22:Managerial with some or finished high
school education

MOH23:Managerial with some college or uni-
versity education

MOH%: Managerial with a university degree

MOHSI: Professional and technical with some or
finished elementary education

MOHSZ: Professional and technical with some or
finished high school education

MOH33:Professional and technical with some
college or university education

MOHN: Professional and technical with a uni-
versity degree

MOH“: Clerical with some or finished elementary
education

! See Appendix B for details about the selection
of cross-classified ckaracteristics.

MOH
42

MOH
43

MOH
51

MOH

MOH .
53

MOH
61

MOH
62

MOH
63

MOH
71

MOH

MOH
73

MOH
81

MOH

MOH :
91

MOng

MOH93

MOH

MOH
102

MOH(R):

WLF.EW:

WLF
21

WLF
22

WLF

WLF
24

. Miners,

: Miners,

: Clerical with some or finished high schuol

education

! Clerical with some or finished universiis

education

: Sales with some or finished elementary

education

2 Sales with some or finished ‘high school

education

Sales with some or finished university
education

: Service and recreation with some or

finished elementary education

: Service and recreation with some or

finished high school education

: Service and recreation with some or

finished university education

. Transport and communication with some

or finished elementary education

. Transport and communication with some

or finished high school education

. Transport and communication with some

or finished university education

: Farmers, farm workers, loggers, etc. with

some or finished elementary education

82: Farmers, farm workers, loggmms, ato. with

more than elementary educatiom

Miners, craftsmen, produclion process
and related workers with some or tinished
elementary education

craftsmen, production process
and related workers with some or finished
high school education

craftsmen, production process
and related workers with some or finished
university education

101:Labourers with some or finished ele-

mentary education

: Labourers with more than elementary

education

The residual group consisting of those
who did not work during 1967 and also
had no schooling (*)

Wife's participation in labour force in
conjunction with her education

: Full-year participation with some or
finished elementary education
: Full-year participation with some or

finished high school education

: Full-year participation with some colleuve

or university education

: Full-year participation with a university

degree
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WLF‘M:Part-year participation with some or

finished elementary education

WLF‘M: Part-year participation with some or
finished high school education

WLP‘”: Part-year participation with some college
or university education

WLF‘M: Part-year participation with a university
degree

The composite variables MOH.EH and WLF.EW
were created by multiplying the column vectors of
individual categories or the column vectors obtained
by merging two or three categories of one or the
other exogenous characteristics. For example,
MOHzl, MOH22, MOH“. etc., were derived from the

expressions MOI~{2.(EI~{2 +EH3). MOHz.(EH4 +EH5),
' PE MOI~{4.(E}«I6 + EH_’) respectively. Similarly,

WLFH, WLF‘n, ... etc., were obtained by the pro-
duct terms WI..F‘Z.(EIW2 + EWS), WLFZ.(EW4 + EWS),
..., respectively.

As regards the specification of WLF in con-
junction with EW was concerned, the nature of the
model called for a further refinement in its defini-
tfion. Because as it stood, WLF.EW defined the
wife's participation in labour force in conjunction
with her education irrespective of the type of eco-
namic family and there were cases of economic
families with no wives present. These included in
broad terms, families headed by (i) females, (i1)
single males and (iii) males with marital status
MSS. So in view of the fact that WLF.EW would

be relevant only in the case of husband-wife
families, we had to use WLF.EW in conjunction
with a new composite characterisn’c-NFl. iden-

tifying families with married males as heads. Thus
for the purposes of estimation, we included
(WLF,EW.NFI), denoted by WLF+ in the main

model, and the resulting coefficients pertaining to
its categories (or the corresponding dummy vari-
ables) depicted the income differences accruing to
different employment patterns of wives in husband-
wife families. The rest of the economic families
with female heads and those with male heads with
marital status MS3 were identified by a composite

characteristic-NF2 created by the arithmetic
operation:

[EeSH ) x (MS )} + H(SH ) x (MS )} + (SH )]
where (SH ), (MS)), (MS ) and (SH,) denoted the

column vectors with their definitions as described
in the basic list. The estimated coefficient of
'NF2 in the model depicted the income difference

hatween a ‘‘husband-wife'’ family and the ‘‘others”
{1.e. families with no wives) as NFl was treated

as a reference variable.

Finally, the categories of WLF+ as used in

the model have the following interpretations:

WLF+: Wife's participation in labour force in
conjunction with her education in the
case of a husband-wife family

WLF‘+21:F‘ull-year participation with some or
finished elementary education

WLF+22: Full-year participation with some or
finished high school education

WLF+23: Full-year participation with some college
or university education

WL.F+24: Full-year participation with a university
degree

WLF+_: Part-year participation with some or
e i
finished elementary education

WLF+32: Part-year participation with some or
finished high school education

WLF+33: Part-year participation with some college
or university education

WLF‘+3‘: Part-year participation with a university
degree

WLF+R): The residual group consisting of wives
who did not work and also had no
schooling (*)

Other statistical notations used in this study
have been as follows:

Xi . The j-th variable within the i-th ex-

') planatory characteristic (broad quali-

tative or quantitative). The suffix )

takes the values 1 to 5 for RG, | to 4

for AR, and ISH, 1 to 7 for EH, 1 to 28

for MOH.EH, 1 to 9 for WLF+ and 1 to 2

for HLF and NF respectively. Similarly,

the suffix i takes the values 1to 8ina

regional model compared to 1 to 10 in the
national model.

X : Mean of the j-th variable within the i-th
explanatory characteristic (broad quali-
tative or quantitative).

Ox : Standard deviation of the j-th variable
within the i-th explanatory characteristic
(broad qualitative or quantitative).

b : Unknown parameter of the j-th variable
within the i-th explanatory characteristic
(broad qualitative or quantitative).

b : Least squares estimate of b, p de-

picting the respective income differ-
ential with respect to a given reference
variable.

s(b ): Standard error of Bi ;
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t-statistic: Defined as a ratio of Bi -'/S(B-. 8 Lln
+) 2]

view of the fact that the regional sample
sizes were large, this t-statistic in
theoretical terms approached a normal
distribution. Hence the value of this
ratio exceeding 1.96 depicted statistical
significance of the given variable in
question. However, as we have been
mostly using dummy wvariables, their
statistical significance so derived, in
fact, reflected the significance of the
differences between the given wvariables
and their corresponding reference
variables.

a: Level of significance or the Type-I

C.V.:

error, which has been assigned the 5%
value throughout the analvsis in order
to keep our inferences quite consistent
with the well established and con-
ventional practices.

Coefficient of variation, defined as a
ratio of standard deviation to the mean,
has been used to measure the variability
between the sets of estimates,

: Conventional F-statistic testing the

significance of variances and the
goodness-of-fit etc.



APPENDIX B

SOME MAJOR PROBLEMS OF SPECIFICATION

This appendix outlines certain major problems
of specification we encountered in the process of
postulating the income model described here. While
defining and resolving these technical problems
we have refrained from augmenting our arguments
with anv empirical results. In other words, their
exposition is purely descriptive in nature.

We began this econometric exercise by postu-
lating total income of a family as a function of its
socio-demographic characteristics. In the-case of a
regional model, these included (i) area of residence;
(ii) sex of head; (iii) education of head; (iv) number
of children (a) below 6 years of age, (b) 6-15 years
and (c) between 16-25 years; (v) age of head; (vi)
number of weeks the head worked during the year:
(vii) wife's participation in labour force; (viii) main
occupation of head; and (ix) the proportion of earners
in a family. The characteristics (v) and (vi), more-
over, were represented in terms of groups; i.e., the
heads were grouped into six age groups, namely (a)
below 24 years, (b) 25-34 years, (c) 35-44 years,
(d) 45-54 years, (e) 55-64 years and (f) 65 years
and over and the weeks worked into seven groups
suchas (1) 50-52 weeks, (2) 40-49 weeks, (3) 30-39
weeks, (4) 20-29 weeks, (5) 10-19 weeks, (6) 1-9
weeks and (7) did not work. One of the considera~-
tions which motivated us to specify number of
weeks worked in such groupings was to study the
@#ffects of break-downs in the working pattern of
m&ud on the family’s income.

The resulting estimates pertaining to the age
of head, wife’s participation in labour force, and
main occupation of head were not only lacking
meaningful interpretation but also depicted certain
inconsistencies. For example, the age variable
showed that the family’s income was highest in the
age group 65 years and over whereas the truth was
that the income achieved its peak by the time the
head had reached the early or mid-fifties and then
started to decline gradually. Therefore, such con-
flicting inferences pertaining to the above-
mentioned characteristics forced us to seek some
suitable alternatives about their specification.

In view of their individual pertinence to the
family's income, it was quite inconceivable to
exclude them from the model simply because they
were statistically inconsistent. On the other hand,
the alternatives were (i) the different specification
and (ii) their specification in conjunction with some
other characteristics.

We introduced the age variable in terms of
actual number of years and also its squared term in
the model in order to demonstrate a quadratic
relationship between income and age. The objective
wis to evaluate the optimal point for the income-
&ze curve (keeping the effects of other variables
gonstant) by equating the first partial derivative of
Income with respect to age to zero.

As regards the main occupation of head, the
choice was to specify this in conjunction with
either the number of weeks worked, the head's age
or his education. Of course, such a choice was
conditioned by certain realities. For example, the
magnitude of financialreturns to certainoccupations
such as construction, logging, fishing and farming
is highly influenced by the seasonal factors af-
fecting their employment or in other words, the
number of weeks worked. But in view of the broad
groupings of occupations, we eventually decided
to choose that particular characteristic which would
equally explain the income progressions within a
particular occupational category. In this respect,
one's skill, experience, and other abilities vital to
earning capability must be taken into account. As
education alone influences these personal char-
acteristics, we decided to specify the main oc-
cupation of head in conjunction with his educa-
tion in the final version of the model.

Similarly, the wife's participation in the labour
force was studied in relation to her age, number of
children by age groups, size of family and her
education. The resulting empirical research de-
monstrated the statistical superiority (in terms of
plausible results) of the cross-classified group
namely, the wife’s participation in labour force in
conjunction with her education. Moreover, education
of the wife may in fact, determine her taste for
market work.

The selection of the corresponding categories
for the above listed cross-classified characteristics,
was conditioned by a study of the cells of their
tables. The cells with low or no frequencies cor-
responding to either of the characteristics were
merged in order to reduce the total number of cate-
gories. For example, with the exception of man-
agerial, professional and technical, farmers, farm
workers and fishermen, all other occupational
categories were taken in conjunction with three
broad categories of education, namely, some or
finished elementary schooling, some or finished
high schooling and some university education or a
university degree. The reference group in this case
consisted of all those who did not work and had
no education. A similar description holds for the
other cross-classified characteristics, the reference
group of which contained all wives who did not
participate in the labour force and had no education.

We re-estimated the model after incorporating
these changes in the initial specification. It was
rather appalling to find the optimal age of head
exceeding 100 years and estimates pertaining to
the number of weeks worked that could not be
interpreted. This added a new dimension to the
problem of specification.

At this juncture we studied the matrix of
simple correlations (for the region in question)
and especially the correlations between age of
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head, number of weeks worked and the number
of children by age groups. These correlations
showed a good degree of relationship between the
head’'s age and the number of children and the
head’s age and the number of weeks worked. As
regards the former, there was no problem about
accepting the validity of such correlations because
in real terms, the ages of children do reflect the
age of the head of family. But the revelation about
the relationship between the age and number of
weeks worked created a serious problem. Besides
testing these correlations, we also employed certain
other statistical tests to recheck the authenticity
of this situation. Coincidently, these tests con-
firmed the existence of relationship between age
and other characteristics.

It became obvious at this stage that the inter-
relationship between these socio-demographic
characteristics could not be explored by using a
single equation model. For example, there exists a
parabolic relationship between age and number of
weeks worked; i.e., number of weeks worked would
increase with an increase in age up to certain
point beyond which they would begin to decline as
one got older.

Thus in the light of existing constraints about
the model, we rectified this problem of specification
by excluding both the number of children (by age
groups) and the number of weeks worked (by groups)
from the model. On the other hand, in view of the
fact that the working pattern of head, i.e., full-
year or part-year participation in the labour force,
affected the family’s income, we had had to find a
substitute for the number of weeks worked, as
described above. To this end, we specified two
broad groups, namely, either the head worked or
he did not work, in the final version of the model.

Obviously such broad groupings of working pat-
terns would create certain statistical problems.
This has been the basic deficiency of our model.

Lastly, the concept of the economic family
created certain specification problems. An ecu-
nomic family, by definition, may or may not have a
wife as its member. Therefore, the specification of
cross-classified characteristics defining the wife's
participation in labour force in conjunction with her
education needed some modification so that the
final estimates pertaining to this group would be
relevant only in the case of husband-wife families.
To achieve this purpose, we defined a new char-
acteristic, namely the type of family. This clas-
sified husband-wife families (headed by males)
and single parent and all other types of families
(headed by either a male or female). Such a dif-
ferentiation of families, in turn, enabled us to
exclude the sex of head as an exogenous variable
from the final version of the model. Finally, we de-
fined certain composite variables pertaining to the
wife’s participation in labour force in conjunction
with her education that were valid only for the
husband-wife families. The details of this procedure
are given in Appendix A.

Thus, the final version of the regional model
presented in this text explains income as a func-
tion of (i) area of residence of family; (ii) educ-
ation of head; (iii) main occupation of head in con-
junction with his education; (iv) wife’s participation
in labour force in conjunction with her education:
(v) head’s participation in labour force; (vi) his age:
(vii) the proportion of earners in a family and (viii)
the type of family. A comparison of the initial and
the final versions of the model thus describes the
evolution in the process of specification and also
gives an idea about the magnitude of the empirical
work involved in this exercise.




APPEANDIX C

REGRESSION RESULTS
TABLE C.1. Parameter Estimates of Model for the Atlantic Region®
l ] f T
xm \I 1 0}-(‘.] bn,,‘ t-statistics
[

; ! 0.2812 0.4496 1,447.50 11,25
; 0,1472 0.3543 1,085.48 6.95
™ 0.1184 0.3231 315.28 1.88
s 0.4532 | i ol
0.0315 | - e
0.3281 0.4695 - 235.509 | - 0.84
5] B, S S L , 0.1747 | 0.3797 290, 54 0.76
EH { 0.2677 0. 4428 254,42 0.60
EH, , 0.1150 0.3190 1,330,771 3,00
EH, 0.0467 | 0.2t11 1.108.53 1.63
EH, 0.0363 | 0.1871 | 2.627.18 3.06
MOH(R) 0.1884 | il = o
T R SRS T o —— 0.0184 0.1344 | 1,434.19 | 2.7
L S e 0.0564 | 0.2305 | 2,589,53 | k]
C R T e b R TR —— l 0.0099 0. 0985 4,303.84 | 5.03
MOH , A 0.0044 0. 0658 5,060,21 | 4,39
MOH o 0.0016 | 0.0388 2,476,317 1.84
M()]»{:’2 g { 0,0234 0.1511 2. 131538 3.85
MOH 0.0141 | 0.1173 2,404.82 2.99
MOH“ 0.0272 ’ 0.1623 4,209,84 4.59
MOH, | 0, 0072 0. 0839 1,647.46 2.30
MOH, 0.0335 | 0. 1800 1,134.30 2.20
MOH | 0. 0071 l 0.0834 1.032.84 1.15
HOH | 0.0077 | 0.0868 1,463.29 2,10
WOH ‘ 0.0213 | 0.1442 1,529.87 2.16
MOH ; 0.,0026 0. 0500 3,213, 01 2,67
WoH | g 0.0356 | 0. 1851 335.80 0.71
e T MR i | 0.0242 0.1532 460.43 | 0.85
MOH 0. 0026 l 0.0497 555.39 | 0.46
MOH | 0.0421 0. 2006 1,191,189 2.61
TR N R 0.0277 0. 1642 1,584.26 2.97
o MR, L - 0.0013 0.0364 3.042.74 | 2.00
MOH | 0.0727 | 0.2595 | 218.35 | 0.51
MOH_, 0.0295 1 0.1692 | 66.21 ’ 0.13
MOH, 0.1679 | 0.3738 | 1.183.42 | 2.91
MOH,, 0.1193 | 0.3241 ’ 1,582.81 | 3.41
MRRR S i L e 0.0058 0.9751 2,602.68 | 2.76
MOH 0.0366 | 0.1874 [ 501,55 ’ 1.07
M 0.0115 \ 0.1066 | - s - 0.02
WLF+(R) 0.7498 o - L
WLFe, A 0.0425 | 0.2017 ‘ - 440,38 | - 1,84
LN AR - = 0.1089 ' 0.3115 501.59 2,56
L L TR S o SOV, . wd 0.0181 | 0.1333 \ 1,248.71 3.13
L. —— i 0.0057 0.0755 738.26 1.08
WLF+ ’ 0,0233 | 0.1508 ‘ = 1103868 -'3,33
T WS L . 0.0486 | 0.2109 - 59,45 -'0.23
o et L B A e B0k R { 0.0030 ; 0.0546 \ - 1, 000,57 - t.08
WLF+,, 0.0021 | 0.0455 ‘ 1,940,12 1.72
i W S TR S SRR | I A 0.8112 0.3913 | 42,82 0.12
HLFU ‘ 0.1888 | 2d| i -
AHF | 46.95 15.46 188,02 | 9.37
AHF, : 2,443, 46 1,563.69 = 1.80 - 9.81
NE/FS ‘ 0.3891 0.2700 2,243.03 9.04
W, ! 0.8850 3 =
e, | 0.1150 | 0.3190 ~ 857.93 - 4.70
Constant ! [ - 2,048, 04 - 3.59

+ See Appendix A for the definitions of statistical notatlons used in the iable.



- 42 —

TABLE C.2. Parameter Estimates of Model for Quebec’

Constant....

[

0,6465
0.0468
0,1237
0. 1830

. 0138 |
. 2901 |
.1902 |
. 2292 |
.1628!
. 0432

0, 0707
|

0.1479 |
0. 0236
0.0550:
0.0095 |
0.0138
0.0029
0.0344
0.0120
0, 0462
0,0146 |
0.0398 .
0.0062
0.0075
0.0252
0,0079 |
0.0402|
0.0318 |
0.0024
0,0364
0, 0265
0.0015 |
0.0531;
0.0084 |
0. 1698
0.1325
0.0074
0.0339
0. 0096

o 000 o0 o

0.8386
0.0636
0. 0100
0.0091 |
0.0084
0,0278
0. 0361
0.0034
0. 0030

0.8452
0,1548

44.65
201,20

0,4103

0. 8957
0,1043

‘! Ah"l t-statistics
- ‘ - . T,
0.4781 1,155.32 5,32
0, 2112 584.85 1.57
0,3292| 314, 90 1.18
=1 w
0.4538 528, 37! 0,76
0. 3925 837. 55 1.18
0. 4203 598. 18 0.77
0., 3692 1,420.52] 1.8t
0.2033 700.88 0.62
0.2562 Lsm.w! 2.35
!
* ~ | -
0. 1520 | 1,813 30| 1.79
0.2279| 3,961.83| 5,38
0.0972| 5,747. 59 4,48
0.1168| 6,261.55 5.10
0.0538 424,13/ 0.30
0.1822j 2,646.54 3.38
0.1088 3,754.01 3.03
0.21ooi 5,013.27 4.46
0.1199 | 632.92 0.76
0.1954 1,014.36 1.34
0.0784 | 1,518.90 1L
0,0864 | 1,850.78 1, 86
0,1567 | 1,952, 43 2,49
0. 0884 2,841,57 2.2%
0.1964 | - 405,86 - 0,60
0.1754 1,073,88 | 1. 30
0, 0489 | - 4015291 - 0.23
0.1873 677.55 | 0.97
0. 1606 1,007.17 | 1,25
0.0393 | 4,386.01 | oalB
0,2243| 5 954 g8 -~ 0.23
0.0910 " - 218,67 - 0.22
0.3755 765.14 1.24
0.3391 1, 394.60 1,97
0.0859 | 2,260.18 1.78
0.1809 | 432,27 0,62
0.0973 | 48,19 0.05
1

0.2440 - 281,73 - 0.91
0.2993 431, 24 1.54
0.0949 277.64 0.37
0.0912 361, 53 0.46
0.1644 - 1,059, 21 - 2,46
0. 1865 - 1,041,02 - 2.74
0.0385 - 3,742.19 ! - 3,16
0.0545 =% [ga3. 1 - 0.65
0. 3617 | 710,03 1.36
14, 40 326.98 10, 90
1,421.04 - 2,87 - 9,20
0,2758 | 3, 350, 58 (T
0. 3056 - 8L T1 Lo
L - 5,748, 21 - 6.2

! See footnote to Table C.I.
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'ABLE C.3. Parameter Estimates of Model [or Ontario!'

T
2 ;(m Gim ?)l,: t-statistics
0, 7027 0. 4571 | 1, 387,51 6. 05
0.0585 0, 2347 | 269. 16 0.75
0.0947 0.2928 | 515.99 1.68
0. 1441 - -
0. 0052 ]l ) A
0. 1216 0.3288 | - 180, 43 -0.15
0. 2428 0. 4288 368, 81 0.35
0. 3247 0.4683 | 596. 60 0.55
0.1783 0.3827 | 900, 28 0,83
0.0482 0. 2141 1,033, 04 0.77
0.0792 0. 2701 3,722.21 2,81
0.1210 el = E
0.a175 0. 1310 ! 5,281.78 5.98
0.0774 0. 2673 ; 5,172.06 6.58
0.0118 0.1082 ! 5, 588. 04 4.47
0.0145 0.1195 | 9,799. 35 8.03
0. 0030 0.0548 | 1,931. 28 1.31
0.0390 0.1937 . 3,424.90 4,21
0.0171 0.1296 | 4,056. 28 3.36
0.0527 0. 2235 5,790, 32 5.22
0.0125 0. 1113 | 1, 580. 80 1. 66
0. 0490 0.2158 | 1,970, 49 2.45
0. 0054 0.0731 | 2,045. 44 1. 49
MOH 0.0072 | 0.0843 2,093. 18 1.91
MOH g, 0. 0322 | 0. 1766 | 3,720.42 4. 46
MOM 0. 0048 1 0. 0694 3,218.89 2,28
MOH 0. 0296 0.1695 | 799, 30 0.99
MOH 0.0317 0.1753 | 1,885. 19 2.29
MOH g o.ooza‘ 0.0477 | 4, 368,92 2.42
0,0231 0. 1502 2,075.94 2.44
0. 0301 | 0.1707 | 2,476. 05 2,80
0. 0007 ; 0.0261 | 3,671.80 1.26
0.0288 | 0. 1673 | 406.71 0. 50
0.0216 0.1454 | 153.04 | 0,17
0.1488 0.3559 . 2,052, 70 2.82
0. 1780 0.3825 | 2,761.76 3.63
0.0084 0.0915 | 2,675, 57 2. 11
0.0210 0.1433 1,428.12 | 1.69
0.0108 0.1032 1, 456. 21 } 1. 44
1 ‘
e R el TSN TR R ) SR £ 0.6331 S 4 =
WLF+,, .. 0.0518 0.2212" 232. 48 0.66
WLF*,, .. 0. 1773 0.3819 372.75 1.50
WL 0.0180 0.1330 . 893. 47 1.58
U o 0.0106 0. 1026 605. 38 0.82
17 e B 0. 0257 0.1583 - 1,831, 12 - 3.50
WLF+,, 0.0733 0.2606 | - 792,15 - 2.69
WLF* | . 0. 0057 0.0750 | - 1,048. 94 - 110
WLIF'S | 4 oot s s e s et 0. 0047 0.0685 | 440,85 0,42
HLFE 0.8685 0.3379 | - 95.86 - 0.16
ARy ... 0, 135 - -
AHF | 45,60 15.10 | 321,56 10.71
AHF, 2, 307. 20 1, 505, 25 | - 2.85 - 9,04
NE/FS 0. 4693 0. 2932 2,592, 21 7.52
B | ol i b B s o e 0.9104 1 4 L
B e e o A R 0.0896 o.zass’ - 1,343.77 - 4.65
Constant o .- | - 5,062,79 - 4,16

' See footnote to Table C.1.
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TABLE C.4. Parameter Estimates of Model for the Prairie Region'

xl,j ;(. & i KK y I ?>X T t=statistics .
ATAE. o) 0.5064] 0.5000 1,801.57 | 7.1
AT o P 0.0430 | 0. 2028 1,095, 29 | 2. 84
0.1698 | 0. 3755 624, 55 2.44
0. 2808 ; < l .
0.0148 | i = | E
0.1743 | 0.3794 | - 214,39 Wy
0,2386 | 0.4262 242. 42 OF 36
0.2965 ! 0. 4567 436. 20 0,61
0.1721 | 0.3774 789, 83 ! 1.08
0.0475 | 0.2127 76. 55 0.08
0.0563 0. 2305 1,529.38 | 1.35
|
0.1338 | =5 =
0.0209 0.1431 3,704.01 | 4,78
0.0704 | 0. 2557 4,063.66 | 5,45
0.0101 | 0.1000 5,546.35 | 4,66
0.0077 0.0876 9.726.10 | 7.19
0.0025 | 0.0502 | 1,647.53 | 1.09
0.0261 | 0.1594 | 2,599,99 | .15
0.0144 0.1190 | 3,788.98 | 3.40
0.0413 0.1990 1 5,438.94 | 4.67
0.0077 | 0.0874 | 2,226.98 | 2.23
0.0358 | 0.1857 | 1,509, 45 | 1.94
0.0053 | 0.0727 i 3,364.62 ‘ 2555
0. 0086 | 0. 0922 684.39 | 0.7
0.0343 | 0.1820 | 2,605,39 | 3,31
0.0052 0.0722 | 3,638. 07 | 2,77
0.0236 | 0.1519 | 295,179 | 0. i
0.0320 | 0.1760 | 1,385.75 | 1,73
0.0025 | 0.0498 | 2,219.80 | 1.34
0.0242 | 0. 1536 1,502.01 1,97
0.0402 | 0.1965 ‘ 2,080.81 | 2.66
0.0014 0.0380 1,117.48 0.55
0.1206 | 0.3256 | 589.37 | 0.90
0.0770 | 0. 2666 1,252.50 | 1.69
0.1021 | 0.3028 2,015.37 | 3.08
0.1224 | 0.3297 ; 2,376.40 | 3.29
0.0054 l a-afml. ShORTT ) 2nal
0.0158 | 0.1247 | 204,23 | 0.24
0,0087 | 0.0927 ’ 780. 43 0.77
WLF(R) . 0.6398 } | - 2
WLF+,, - 0.0475 | 0.2127 | - 19595 - 0.55
WLF+,, y 0.1418 | 0.3489 364.59 1.46
WLF+,, g 0.0207 ‘ 0.1424 2,330, 95 4.55
17 ey R Al 0. 0091 | 0. 0950 1, 375. 20 1.81
WLF4,, . - 0.0373 | 0.1895 - 882,14 B |
0.0909 | 0.2875 - 564.67 - 2,15
\ 0.0094 0.0965 | = 1, 081 2 Saran
A 0. 0035 0.0595 | 903. 64 0.76
0. 8570 0. 3501 - . 97.83 - 0.18
0.1430 - -
46.88 15. 51 283, 23 9.76
2, 438. 69 1, 570, 24 - 2,64 - 8,80
0.4560 0, 2887 1,997.38 (R
0.5079 — P == 1
0.0921 0. 2891 - 1,455.13 - 51
Conotant W, 4% ST N B W Ll T e | - 4,002,93 = 50

! See footnote to Table C.1.



TABLE C.5. Parameter Estimates of
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Model for British Columbia’

EH

N s w

EH

MOH(R)
MOH
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R

MOH‘2
MOH‘ 3
MOHsl
MOH 52
MOH =
MOH“
MOH& E
l\IOll63
MOHH
M0H7 2
MOH”
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WLF‘O“
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WL.F‘*23

T ERIER Rl - !
WLFs i |
WLFs

WLF+ 33 !

WLF‘*“ 5

HLFE
HLFU

AHF

Cummitant

=2

L ]l ?’i.i t-statistics

0 5930 0 4913 { 1.053.16 3.75
0.1335 0.3401 1,190.70 3,37
0.1261 0.3320 ‘ 567.88 1.58
0. 1474 3 L =
0. 0063 o - 5
0.1040 0.3053 | 386.28 0.30
0.2015 0.4011 | 431.13 0.33
0.3329 0.4713 | 658.22 0.51
0.2073 0.4054 | 652.12 0.50
0.0825 0.2751 | 2,072.28 1.36
0. 0655 0.2475 | 3.260.07 | 1.96
0.1526 | =
0.0237 0.1522 | 3,156.28 2.58
0. 0889 0.2846 | 4,648.20 4.21
0.0165 0.1275 | 4,987.01 3.26
0. 0076 0.0866 | 5,881.60 3.26
0.0016 0.0396 | 5.972.53 2.34
0. 0202 0.1407 | 3,322.64 2.65
0.0237 0.1520 | 2.138.20 1.44
0.0477 0.2131 4,936.57 3.13
0. 0090 0. 0944 1,429.09 0.98
0.0402 0.1965 2,652.59 2.43
0.0077 0.0874 1,322.49 0.78
0. 0036 0.0602 885.03 0.48
0.0355 0.1850 3,353.34 2.89
0.0088 0.0934 2.376.60 | 1.44
0.0237 0.1522 797.61 | 0.66
0.0380 0.1912 1.265.57 | 1.08
0.0051 0.0709 2,387.53 1.30
0.0195 0.1384 2,371.42 1.9
0.0414 0.1992 3,054.72 2.60
0.0030 0. 0549 608. 14 0.28
0.0313 0.1741 1.087.07 0.93
0.0255 0.1577 1,282.03 1.06
0.0992 0.2989 2,530.56 2,28
0. 1807 0.3848 | 3,192.63 2.90
0.0159 0.1250 | 2,822.56 1.85
0. 0140 0.1173 1,107.42 0.83
0.0154 0.1232 2.089.02 1.60
0.6462 s 5 o
0.0286 0. 1668 - 99.72 = 017
0.1571 0.3639 334.02 1.00
0.0280 0.1648 2,778.84 4.54
0.0l102 0.1005 2,225.50 2.35
0.0244 0.1543 - 822.28 - 1,32
0. 0932 0. 2908 - 5078 - 0.29
0.0112 0.1054 1.935. 35 2.19
0. 0011 0.3265 - 5,526.59 -1.96
0. 8426 0. 3642 - 222.84 - 0.23
0.1574 ke | = E
46. 48 15.80 | 293.73 8.15
410.51 1,616.29 ‘ . 2.83 - 7.60
0. 4559 0.2973 { 1,932,97 4,18
0.9151 ) - -
0.0848 0.2787 - 1,436.41 - 3.01

- 3,938.91 BT T

! 8ee footnote to Table C.1.
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TABLE C.6. Parameler Estimates

of Model for All Canada’

|
Xm 5(]_) Ui"’ T'n.; t-statistics
RGME. ... 0.0865 - ‘ -
RG, . 0.2757 0.4469 796.30 6.09
P4 s st o e e 0.3677 0.4822 1,311.64 10.13
RG, .. 0.1685 0.2290 473.59 | 2,59
RG 0.1016 0.3021 870.15 | 5.59
PN J— 0.6065 0.4885 | 1,411.59 14.00
AR2 0.0679 0,517 794.63 5,23
AR, 0.1206 0.3256 | 440.79 3.49
AR, 0.2050 - | "
EH| ... 0.0117 = ‘ ~
EH 0.1930 0.3947 - 16.04 - 0.05
EH, 0.2175 0.4126 284.63 \ 0.80
EH| L1 e Tl B 0.2895 0.4536 282.09 | 0.76
EH,_ 0.1704 0.3760 | 762.68 2.02
EH, .. 0.0500 0.2180 781,90 | 1.54
EH 0.0679 0.2516 2,747,.30 5.17
T gt B ol B R, 0.5548 0.4970 555.25 | 4,58
ISH, 0.0752 0.2637 ‘ 338.07 | 1.98
ISH 0.0919 — L
BHEM........ 0.2781 0.4481 { 357.79 2.79
BRLT Ty e e O ORI S.  BRS (eH - S 0.1398 | e | - | —
HIONE et e 0.0205 0.1416 l 3,119.90 | 8.30
MOH 0.0694 0.2541 4,354,38 12, 45
MGEP ~ o —_— 0.0112 ! 0.1053 5,292, 21 9.33
MOH, ... . 0.0116 | 0.1070 | 8,155.28 | 13,97
MOH, . 0.0026 0.0512 ' 1,574.23 ( 2088
MOH ... 0.0323 0.1768 2,948.83 | 7.86
MOH 0.0156 0.1240 | 3,380.38 | 6.22
T2 o WY W SRR | TR AN X 0.0463 0.2101 | 5,289.82 | 10.1
MOH , 0.0115 0.1064 1.207.61 | 2,79
Ve IS DalNTR-C LA L, L A R 0.0420 | 0.2006 | 1,595,50 4.40
MOH . .. 0.0060 ! 0.0770 1,839.53 | 2,99
MOH | 0.0072 I 0.0844 | 1,486.32 | 3.03
MRHISE Ny W L s 0.0300 0.1706 | 2,774.81 7.38
MOH 0.0059 ! 0.0769 | 2,922.34 4.76
MOH 0.0314 | 0.1745 | 263.69 0.75
MOH 0.0318 0.1754 | 1,330.60 3.57
MOH 0.0026 } 0.0513 2,021.74 2,60
MOH. | 0.0282 | 0.1656 1,379.70 3.83
MOH_, 0.0317 | 0.1753 | 1.993. 54 5.27
MOHETLL., 0.0013 } 0.0366 | 2,783.89 2,78
MOH, , 0.0550 0.2280 241.13 0.72
MOH, , 0.0284 0.1660 557.48 | 1,46
MOH,, ...... 0.1433 0.3504 1,532.47 | 4.88
MOH,, 0.1513 0.3583 | 2,274.59 6.73
e, SREETRLLR R I S L 0.0082 ! 0,0900 | 2,662.63 4.61
MOH .\ 0.0243 | 0.1539 774.73 2.12
MOH 0.0106 0.1025 877.62 1.93
WLF+(R) 0.6776 e = e
WLF+, .. 0.0511 0.2208 - 22,08 -] 0.14
gl B8 0.1420 0.3491 371,65 3.10
WLF+,, 0.0170 0.1294 1,409.48 5.28
WLEH. 0.0093 0.0959 820, 44 2,30
Lel e T T R e T L O 0.0279 0.1647 L 20220 - 5.8
Ll ERERRST R e TR TV i W 0. 0657 0.2478 - 632.82 - 4,48
WLF+ . 0.0060 0.0773 - 1,067.94 - o g
WLF+ 0.0034 0.0585 91.45 0.16

! See footnote to Table C.1.
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0.8526
0.1474

45.76
2,322,42 L.

0.4425

0.9042 ’
0.0958

J
.

0,3546

15.11

513.52

0,2877

0.29%43

b

10}

134.

90

.92
.18

24.35

89 |

44

t-statistics

22,51
- 19.55

16,74

- 8.79

- 12.42

! See footnote to Table C.1.
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