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ABSTRACT

The objective of this study is to construct a model of the
migration process for the'provision of information relevant for a
regional labour force adjustment polic;. The model is developed in the
context of.the Interlake Area of Manitoba. Subsidary objectives relate
to the impact of manpower programs on the migration process, and an
empirical investigation of the use of qualitative variables for quanti-
fying social factors in economic research.

The model developed has two components. In the first section
the probability of migration is related to characteristics of individuals
in the labour force, including demographic characteristics, education
levels, income and existing manpower services. The technique used in
this section is a modification of ordinary least squares regression
analysis with a dichotomous dependent variable and a set of 0,1 inde-
pendent varisbles, In the second section the results from the first
section are generalized to give volume of migration figures.

Construction, estimation and manipulation of components of the
research model have isolated significant relationships between migration
and characteristics of the labour force. The analysis shows that the
process of migration is selective, however internal and out migration
tend to be selective on the basis of different characteristies. Persons
aged between 17 and 25 years are more likely to move out of the Interlake

than older persons, as are persons who have been in the area for less

ii




iii

than ten years. Contrary to prior expectations, the probability of
migration does not change markedly for persons with different education
levels. Unemployed persons tend to be more mobile than persons who are
employed for greater than ten months per year, although persons with
less than $1,500 income are less mobile than persons with higher incomes.
Whereas all manpower serviées increase the probability of migration,
different programs affect migration at different levels. For married
persons, persons working in the primary sector, unemployed persons and
those with incomes below $1,500, expressed preferences for relocation
differ from observed migration behaviour.

Estimates of the volume of migration indicate that underlying
the small net change in the Interlake population attributable to migra-
tion, there are relatively large flows within and out of the area. The
results show that large changes in labour force composition produce

relatively small changes in the volume of migration.
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CHAPTER I
INTRODUCTION
THE ECONOMIST'S INTEREST IN MIGRATION

Regional disparities in economic and social development within
both developed and less developed countries are a widespread phenomenon,
Declining terms of trade for agriculture, changes in demand for pro&uced
goods, changes in technology and the discovery and depletion of natural
resources lead to a continual change in the relative development of
different areas. The human element relates to this system in two ways:
firstly, as the resource to which economic and social development is
directed, and secondly, as a factor of production. In both roles popu-
lation change haé an important association. Migration is one component
of population change, and is the subject of this study particularly as it
relates to the Interlake Area of Manitoba

The migration process and its consequences have been studied by
several groups of social scientists, among them geographers, demographers
and economists. All three groups deal with the measurement of human pop-
ulations and to different degrees, their relationship to available re-
sources. The interest of the economist in migration has centred on the
labour force, specifically on concern about the efficient allocation of
a factor of production, and concern about the welfare of individuals
based on employment and income opportunities. Using the concept of

marginal productivity, and assuming that each man's income is equal to



the marginal productivity of what he produces, then both of these con-
cerns would be taken care of by interactions within a perfect labour
market.1 However there is a breakdown in assumptions basic to the
attéinment of the welfare optimum of economic theory. Concern about
observed outcomes of the labour market indicate that various kinds of
adjustment to the operation and outcome of labour market interactions

are required to increase human welfare. To the extent that migration is
such an adjustment mechanism,2 information concerning determinants and
impacts of migration is required to permit the ?ormulatioh of appropriate
policies. This then, is the basis for economic research into the migra-

tion process.
MIGRATION AND THE INTERLAKE AREA

The Interlake Area of Manitoba is a predominately rural region3
characterized by low levels of income and high levels of unemployment
relative to the Provincial average.4 A large proportion of the labour

force is directly dependent on resource based industries, especially

1A brief discussion of this concept is given in D, S. Watson,
Price Theory and Its Uses (Boston: Houghton Mifflin Company, 1963),
pp. 411.412. ' :

2The concept of migration as an adjustment mechanism is outlined
by Kuznets and Thomas in the Introduction to: E. S. Lee et al., Popula-
tion Redistribution and Economic Growth, United States, 1870-1950, Vol.
I (Philadelphia: Americal Philosophical Society, 1957), p. 2.

31n 1968 the total population was 49,690 of which 30,300 were
classified as rural residents. C. P. Pramingham, J. A. MacMillan and
D. J. Sandell, The Interlake Fact (Manitoba: Planning and Priorities
Committee of Cabinet Secretariat, 1970), p. 1.

4Canada Department of Forestry and Rural Development, Kah-Migs—
Ahk (Ottawa: The Queen's Printer, 1969), Pe 2.



agriculture. As labour in these industries becomes more productive, or
if demand for products of those industries declines, increasing numbers
of workers become unemployed or underemployed and must compete in the
labour market for employment in secondary or tertiary industries. There
are two major factors inhibiting the satisfactory employment of this
pool of labour: (1) there are a large number of workers relative to the
employment opportunities existing in the Interlake, and (2) in aggregate,
this pool of labour lacks the skills and characteristics required to
compete effectively in alternative labour markets. That is, they lack
potential for spatial mobility, occupational mobility and the implied
social mobility.5
Given that equitable income distribution over the Province and
Canada, and low levels of unemployment.are relevant goals, policies to
improve the existing situation are required. Such goals have been
expressed for the Interlake Area, and the FRED agreement signed in 1967
is designed to satisfy this demand.6 0f the $85 million FRED contract,
$28.6 million is designated for adult education and training, and $26.7
million for improvement of school and education programs--a total invest-

ment of $55.3 million dollars in human,capital.7 The need for migration

5The concept of social mobility is presented and discussed in
N. J. Smelser and S, M. Lipset, Social Structure, Mobility and Develop-
ment, Reprint No. 292, Institute of Industrial Relations and Institute
of International Studies (Berkeley: University of California, 1966).

6Department of Forestry and Rural Development, Interlake Area of
Manitoba, Federal-Provincial Rural Development Agreement (Ottawa: Queen's
Printer, 1967).

7Department of Forestry and Rural Development, Kah-Miss-Ahk,
Op- Cit.. ppo 8"90



is specifically mentioned in the development strategy of the FRED Agree-
ment, It is estimated that 3,500 workers would qualify for mobility
assistance over the period of the agreement.8 Other labour force adjust-
ment policies adopted to decrease unemployment include job-specific
training programs and referral and counselling programs designed to in-
crease the mobility of workers between industries, occupations and areas
in accord with market generated manpower needs.

A recent study of the manpower programs in the Interlake
indicates that (1) benefits to individuals who have migrated are sub-
stantial,9 and (2) in nine out of the thirteen groups surveyed, under 50
per cent of all workers preferred their present location.lo These results
suggest that migration programs could be a viable means of achieving the
stated goals of the Interlake Development Plan as part of a regional
labour force adjustment policy. Basic to a rational adjustmeﬁt policy
is information on the type of person who migrétes and how existing man-
power programs affect migration. It is also necessary to establish what
volume of migration can be expeéted to occur, and what impact that
migration is expected to have on the area economy and the individual. It
is possible to derive some information on the process of migration from

prior research. However previous studies of the characteristics of

8Department of Forestry and Rural Development, Interlake Area of
Manitoba, op. cit., p. 32, ‘

9J. A, MacMillan, L. A. Bernat and J. J. Flagler, Benefits and
Costs of Manpower Services in the Interlake Rural Development Area,
Research Bulletin (Winnipeg: Department of Agricultural Economics,
University of Manitoba), pp. 109-111l.

10

Ibid. [] po 16'



migrants are primarily descriptive, based on percentages of migrants with
given characteristics. As the number of characteristics under consider-
ation increases, alternative techniques of analysis are required to
obtain meaningful estimates of existing relationships.11 Volume of
migration estimates are typically obtained by such methods as simple pro-
jection of past trends, however these methods become unreliable if the
structure underlying the observed values is changing. There is thus a

requirement for additional information about the migration process.
: OBJECTIVES

The primary objective of the fesearch is to construct a model of
the migration process for the proviéion of information for a regional
labour forcé adjustment policy. The model is estimated using data from
the Interlake Area of Manitobé, and as such, the results'apply speci-
fically to that area. However included in the primary objecti&e is the
provision of information on the process of migration in general, with
applicabiiity to other regions.

The model consists of two componenfs: (1) vehavioural equations
relating characteristics of individuals in the labour force to migration,
and (2) linkage of these behavioural equations to estimates of volume of
migration., Attainment of the primary objectiﬁe by use of such a model
provides the basis for estimation of‘the economic impact of migration by

use of an area input-output table,

11G. H. Orcutt, et al., Microanalysis of Socioeconomic Systems:
A Simulation Study (New York: Harper and Brothers, 1961), p. 224.




Subsidary objectives include determination of the impact of
existing Interlake manpower programs on the migration process, and an
empirical investigation of the use of qualitative dependent and inde-

pendent variables for quantifying social factors in economic research.
OUTLINE OF THE STUDY

Following this introductory chapter, a general discussion of

- migration is presented which includes a review of previous studies. An
outline of the overall research model ;nd its component parts is pre-
sented in Chapter III. Aspects investigated and hypothesized relation-~
ships are given at this stage. Chapter IV includes a discussion of some
of the technical problems which arise in estimation of the behavioural
equations. ABecause of the importance‘of these problems in interpreta-
tion of resulfs and a developing interest in this type of'model,12 the
approach taken in each situation is outlined. The data used in each
phase of the study is described'in the following chapter. Chapter VI
presents results obtained, and is followed by a consideration of the
limitations, conclusions and implications of the research. Because of a

lack of any comprehensive reference on the use of dummy variables, an

appendix covering the main aspects of this technique is included.

12A. Buse, "A Technical Report on the Uses, Problems and Poten-

tial of Qualitative Dependent Variables as Applied in the Social
Sciences, Particularly Economics,",(Edmonton: Alberta Human Resources
Research Council, 1970). (Mimeographed.); see also J. leter and E. S.
Maynes, "On the Appropriateness of the Correlation Coefficient with a O,
1 Dependent Variable," Journal of the American Statistiecal Association,
Vol., 65, 1970.




CHAPTER II
MIGRATION

This chapter begins with an outline of theoretical concepts in
migration research., Different types of migration research are then
examined, including an examination of the impact of migration. The
remainder of the chapter is an introduction to the model used in this

study.
THE CONCEPTUAL BASIS OF MIGRATION

A theoretical basis for the migration process can be traced back
to the work of Ravenstein, published in 1885.l In this work Ravenstein
suggested the‘following relationships:

(1) that migration is an inverse function of distance,

(2) thét'migration procéeds by stages, migrants moving step by
step towards an attractive soufce,

(3) that each main stream of migration produces é compensating
counterstream,

(4) that persons in towns are less migrafory than persons in

rural areas,

1E. G. Ravenstein, "The Laws of Migration," Journal of the Royal
Statistical Society, XLVIII, Part 2 (June, 1885), pp. 167-227, cited by
E. S. Lee, "4 Theory of Migration," Demography, Vol. 3, No. 1 (1966),
pp. 47-57. .
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(5) that females appear to predominate among short distance mi-
grants,

(6) that as technology increases, migration increases, and

(7) that the dominant motive underlying migration is economic.

Ravenstein's generaiizations.have'not been superseded by any
comprehensive theory of migration. Much of the existing literature in
nigration research is based on attempté to measure and explain the
féctors which give rise to observed conditions such as those which under-
lie Ravenstein's qonclusions.

Lee has attempted tb develop a genergl schema which covers a
variety of spatial movements.2 The simple framework yet broad coverage
of this schema provides a useful conceptual basis for the description,
explanation and‘prediction of migrant behaviour. Lee suggests that the
decision to migrate depends on four sets of factors:

(1) factors associated with the area of origin,

(2) factors associated with the area of destination,

(3) intervening obstacles, and

(4) personal factors.j

At both the origin and destination there will be factors which
attract people and others which will tend to repel them (for example,
climate, employment conditions). The relative weight put on‘any given
factor, be it positive, negative or zero, will vary for every migrant or

prospective migrant. The set of intervening obstacles, including such

2E. S. Lee "A Theory of Migration," Demography, Vol. 3, No. 1

(1966), pp. 47-5T.

3Ibid., p. 50.



factors as distance, physical barriers and social barriers, will also be
subject to different interpretation by different persons. Personal
factors which enter the decision include age, education, ethnic origin
and other items, some of which remain constant over time and others which
vary. This approach to the process qf migration implies that it is not
so much the actual factors at origin and destination which determine the
level of migration, but the perceptioﬁ by individuals of those factors.
Simple though this fraﬁework appears, the possible range of alternative
combinations is vast when factors such as natural inertia and different
levels of information about factors at origin and destination are in-
cluded in the analysis.

Lee's analysis is essentially non-economic. However, economic
theory suggests that the factors at origin and destination and the inter-
vening obstacles are of an economic nature. Thus the schema suggested
by Lee, restricted by the assumptions of a perfect labour market, forms A
a basis for the concept of migration found in microeconomic theory.4
The assumptions commonly made are:

(1) workers possess perfect information about labour market
conditions in all regions, .

(2) homogeneity of labour,

(3) costs of movement can be neglected,

(4) workers have no location preferences,

(5) workers are economically rational, and

(6) employers are economically rational.

4T. P. Lianos, "Labour Mobility and Market Imperfections,"

Canadian Journal of Agricultural Economics, Vol. 18, No. 3 (November,
1970), p. 97.
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Under such conditions, at equilibrium the labour force will be fully
employed at a wage rate common to all regions.5 Any persistent regional
movements of labour must be due to the existence of regional wage dif-
ferentials. Thus, if the assumptions listed above are realized, migra-
tion will act as an adjustment mechanism to distribute population in a
pattern that best serves the general interest.6

However the hypothesis suggested by this theory cannot totally
explain the complex phenomenon of migration, because the personal factors
referred to by Lee tend not to satisfy the assumptions given. The in-
cidence of migration then, is a function of the perception and response
to economic stimuli by individuals. Volume of migration thus becomes the
aggregation of individual responses.

Emphasis at different levels of this approach to migration has
resulted in different types of research. Lansing and Mueller7 identify
two groups of research types: firstly research based on volume of move-
ment of the labour force as a function of broad economic forces, and
secondly, research into the incidence of migration based on cﬁafacter-
istics of the worker. The first group adopts the approach that the
study of those who move in response to economic.forces is a separate and
secondary question to the volume of migration, The second approach takes

the volume question as a secondary goal. In the following section examples

5Tvid.

6J. Isaac, Economics of Migration (New York: Oxford University
Press, 1947), p. T0.

7J. B. Lansing and E. Mueller, The Geographic Mobility of Labor
(Ann Arbor: Institute for Social Research, 1967), p. 5.
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of each of these types of research are considered.

MAJOR TYPES OF MIGRATION RESEARCH

Volume of Migration Studies

A study by Isaac,8 although based on international migration,
gives a very broad coverage of economic aspects of migration and the
relationship between volume of migration and the concept of an optimum
population size. Isaac discusses the breakdown of the optimum allocation
theory based on the marginal productivity criterion, including different

& is addressed to the

aspects of migration control. A study by Goodrich
question of what shifts in population would contribute to a more effec~
tive utilization of human and natural resources. 1In indicating the need
for large scale movements of population from southern states and from
agricultural to industrial sectors, the authors refer to a need for
information on qualitative aspects of the migration process at the
individual migrant level.lo This same requirement is expressed by
Kuznets and Thomas in introducing a study into the redistribution of
populatibn, labour force, manufacturing activity and income in the

_1n

United States.

The studies so far mentioned tend to be descriptive rather than

8Isaac, op. cit.

9C. Goodrich et al., Migration and Economic Opportunity
(Philadelphia: University of Pennsylvania Press, 19%6).

10

Ibido s Do 660.

11E. S. Lee et al., Population Redistribution and Ecdnomig

Growth, United States, 1870-1950, Vol. I (Philadelphia: American
Philosophical Society, 19575, Pe 3.
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analyses of causal relationships. A large number of studies have been
undertaken to test the hypothesis that the volume and direction of migra-
tion is a function of wage rate differentials. Raimon considers correla-
tions bétween migration and income 1evels12 in the source area, suggesting
that the stimulus to move stems from low income at the source area.13
Ichimura makes use of a regression equétion with six of the eight
explanatory variables based on income differentials between regions.14
Gallaway, Gilbert and Smith found that income differentials between
regions provided a better explanation of net migration than gross migra-
tion.15 Stone, using a regression equation including income differen-
tials found that the income variable did not always significantly affect
interprovincial migration. Two reasons are suggested fo: this situation:
(1) that income can only be significant if people are aware of the
differences existing, and (2) that income is highly correlated with other

variables in the equation leading to statistical problems.16 Zaidi tests

the same hypothesis in relation to job mobility using a correlation

12 .

Income and wages are not the same. Income may include econ-
omic gain unrelated to the area of residence. Both measures have problems
agsociated with their use. A discussion of the relative benefit of each
is given in L. O, Stone, Migration in Canada, Canada, 1961 Census
Monographs (Ottawa: Dominion Bureau of Statisties, 1969), pp. 384-387.

13R. L. Raimon, "Interstate Migration and Wage Theory," Review
of Economics and Statistics, Vol. 44 (November, 1962), pp. 428-438,

14S. Ichimura, "An Econometric Analysis of Domestic Migration
and Regional Economy," Regional Science Association Papers and Pro-
ceedings, Vol. 16 (1966), pp. 67-76.

15L. E. Gallaway, R. F. Gilbert and P. E. Smith, "The Economics
of Labour Mobility: An Empirical Analysis," Western Economic Journal,
Vol. 5, No. 1 (December, 1966), pp. 211-223,

16Stone, op: cit.
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statistic to test for wage and unemployment differentials between
sectors;17 Such a test could easily be applied to regional differentials
to compare the actual efficiency of labour force allocation with the
optimum given by economic theory. In a study of movements of the
Canadian labour force, Courchene tests a series of hypotheses relating
migration to factors in the source and destination areas using a multiple
regression framework. Results of this study indicate that migration is
an economic variable -~ workers responding to interprovincial earnings
differentials and differentials in provincial unemployment rates "“in a
manner that is conducive to efficient resource allocation.“18

The majority of these studies include variables other than
income levels, indicating that allowance is made for other than complete
cérrespondence with the assumptions given by economic theory. Using a
multipie regression framework, Lianos tests specifically for the effect

19 It is found that the psychic cost of

of labour market imperfections.
migration (disutility anticipated by the potential migrant), transporta-
tion costs, lack of information, unemployment and labour unions all

influence the magnitude and direction of interregional flows of migration.

A model developed by Trott estimates the likelihood of out

17M. A, Zaidi, "Structural Unemployment, Labour Market Effi-

ciency and the Intrafactor Allocation Mechanism in the U. S. and
Canada," The Southern Economic Journal, Vol. 35, No. 3 (January, 1969),
pp. 205-213%, ‘

18'1‘. J. Courchene, "Interprovincial Migration and Economic
Adjustment,"™ Canadian Journal of Economics, Vol. 3, No. 4 (November,
1970), p. 574. ' -

19

Lianos, op. cit.
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migration from an area for an age, sex, race specific cohor1:.2O Gross
out migration in volume terms ié derived from this estimate. A matrix
of propensities with respect to area selection is estimated from a set
of economic and information flow variables, and in conjunction with the
volume figures previously derived, the out migrants are distributed over
the possible destinations.

The desire for information on volume of migration has led to the
development of some intricate‘and imaginative stochastic models.
Analytical models of the type outlined above, based primarily on economic
relationships are often limited in their ability to predict actual
migration flows. The complexity of the migration process strains the
capabilities of many analytical techniques, and the importance of
economically irrational behaviour forces the researcher to look for
other ways of studying the prc_;cess.21

Olsson has summarized the work of many researchers in the realm
of general diffusion models, grévity models and potential models¢22
Cavanough has suggested an interactance hypothesis based on the size of

23

two interacting populations and the distance between them. In a study

200. E. Trott, "Differential Responses in the Decision to
Migrate (paper read at the Regional Science Association Meetings,
November, 1971, Ann Arbor, Michigan).
21G. Olsson, Distance and Human Interaction, A Review and
Bibliography, Bibliography Series Number Two (Philadelphia: Regional
Science Research Institute, 1965), p. 35.

221pid.

23J. A. Cavanough, "Formulation, Analysis and Tésting of the
Interactance Hypothesis," American Sociological Review, Vol. 15, pp.
763-766, ’
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of job mobility, Blumen, Kogan and McCarthy utilize Markov Chains based
on the assumption that people can be divided into "stayers" and

24 The same model has been applied to spatial mobility with

"movers".
different levels of mathematical sophistication.25 Kulldorf utilized
different probability functions to determine the effect of the shape of
an area on the probability that a movement starting within an area would
cross the border and end outside the region.2

The purely empirical emphasis of such non-analytical models
means that predictions made from the relationship used are dependent on
recurrence of the economic, social and political conditions which existed
when the data used in the model were collected. That is, there is no
allowance for these forces included within the model structure. Infor-
mation fromvsuch models is restricted to the prediction made, there being

no information obtained relating to the decision characteristics or

motives of migrants.

Studies of Migrant Characteristics

The concept of migration as an observed outcome of economic
stimuli underlies the stocks and flows approach to migration suggested

by Lianos.27 The existence of economic or other differentials between

241. Blumen, M. Kogan and P. J. McCarthy, The Industrial
Mobility of Labour as a Probability Process, Cornell Studies in Industrial
and Labour Relations, Vol. 6 (Ithaca: Cornell University, 1955).

25

26G. Kulldorf, Migration Probabilitiés, Lund Series in Geo-
graphy, Series B. Human Geography, No. 14 {(Lund: Lund University, 1955).

27T. P. Lianos, "A Stocks and Flows Approach to Migration,"
American Journal of Agricultural Economics, Vol. 52, No. 3 (August,
1970), pp. 442-443.

Some models of this type are discussed in Olsson, op. cit.
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regions at any point in time means that there will be a group of people
who are willing to migrate, and who will migrate given sufficient time,28
that is, a stock of migrants., The flow of migrants will be those per-
sons who migrate in the given time period. Lianos suggests two types of
time lags in the labour market which cause non-equality of stocks and
flows: (1) a lag in the formation of a stock due to delays in diffusiﬁn
of information about the underlying differentials, and (2) a lag in the
response of people who make up the stock of migrants. Differences in
response lags will be due to charactéristics of individual members of
the stock. To redﬁce response lags and make migration a more efficient
adjustment mechanism, information on individual migrant characteristics
is required.

One of the more comprehensive analyses of social and economic
aspects of migrants is a study by Lansing and Mueller.29 This study is
comprehensive both in the covérage of area--it applies to the whole
United States labour force, and in coverage of components of the migra-

tion process--economic, demographic and social factors are discussed.

The report is based on sample surveys of the adult population of the
United States living in private households. Some of the major findings
of the study are:30 (1) unemployed persons are only moderately more
mobile than the employed, (2) economic differentials guided mobility
most effectively for people who already had relative advantages in the

labour force, (3) economic conditions do not have a symmetrical effect on

281pid., p. 442.

29Lansing and Mueller, op. cit.

Orvid., pp. 335-346.
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in and out migration. Whereas high levels of employment and income tend
to attract in migrants, high levels of unemployment and low income levels
in an area do not stimulate out migration, (4) family and community

ties influence geographic mobility, especially the direction of migra-
tion, (5) there is a good deal of inertia about moving, and (6) the cost
of moving is generally not prohibitive. The implications of these
results for policy decisions are obvious, however more detailed informa-
tion at the regional level is required.

A similar study in the Canadian context has been presented by
Stone.31 Based on the 1961 Census, migration flows were related to
economic conditions in provinces. Migration was found to be related to
income differentials, age, education and-natural increase in labour
supply. The aggregate nature of factors used in the study restrict use
of results for regional policy conclusions. A second study in the same

32

series examines demographic factors as they relate to migration.

33

Studies by Olson aqd Cohen and Schuh”” relate to small com-
munities, Utilizing data collected by personal interview, character-
istics of members of the labour force, such as age, education, job
skills and capital investmént are related to job mobility and migration

using chi square tests. Hypotheses 6n the basis of the type of rela-

tionship between variables--inverse or direct, are tested, and thus no

31Stone, op. cit.

3ZM. V. George, Internal Migration in Canada, Canada 1961 Census
Monographs (Ottawa: Dominion Bureau of Statistics, 1970).

33P. G. Olson, Job Mobility and Migration, Research Bulletin No.
708 (Lafayette: Purdue University Agricultural Experiment Station, Novem-
ber, 1960); see also L. K. Cohen and G. E. Schuh, Job Mobility and Migra-
tion, Research Bulletin No. 763 (Lafayette: Purdue University Agricul-
tural Experiment Station, May, 1963).




18

quantitative measure of the relationships between characteristics and
behaviour are obtained.

34

Eastman®  bases a purely descriptive study of migrant charac-
teristics on results enumerated from a mail questionnaire. Young single
males, living at home, with a university education who are not satisfied
with their present employment are found to be the most mobile. No
measure of the magnitude of relationship between characteristics and
migration is found,

As part of a broader study of returns from a mobility program,
Jenness estimates the probability that a worker will move autonomously
in response to'observed income and relative status differentials between
regions.35 Significant variables obtained are marital status, inci-
dences of unemployment, employment in the manufacturing industry before

the move, and employment in primary or unskilled occupations before the

move.

Studies of the Impact of Migration

The concept of migration as an adjustment mechanism implies that
some benefit is to be obtained from a reallocation of population. In
consideration of the benefits which-arise in distribution of economic

activity, Winnick distinguishes between place prosperity and people

34B. D. Eastman, "Geographic Mobility of Labouxr" (unpublished

Master's dissertation, University of Calgary, 1969).

35R. A, Jenness, "Manpower Mobility Programs," Cost-Benefit
Analysis of Manpower Policies, eds. G. G. Somers and W. D. Wood
(Xingston: Queen's University, 1969), pp. 184-229.
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prosperity.36 Place prosperity refers to well-being of the area, which
could for example, be measured in terms of value of area output per
capita, levels of employment, average income of area residents, etc.
Winnick argues that place prosperity is not a sufficient condition for
people prosperity--the well-being of an individual.

Different discussants of the impact of migration place different
emphasis on the elements of this dichotomy. Sjaastad outlines a cost-
returns framework for evaluation of an individual migrant's move, and
indicates that the individual evaluation may not correspond to a social

37

evaluation of a move. A recent study of Manpower Services in the Inter-

38

lake Area indicates that the average incomes of migrants increased.”
Consideration of social costs and benefits has received more attention

from researchers. Sjaastad indicates the need for a marginal rather

39

than average approach to measuring gains and losses. How the boun-

daries of a region under study are defined has an influence on the

40

evaluation of costs and benefits, as indicated by Isaac. In the

example of the Interlake, Provincial analysis of the impact of migration

36L. Winnick, "Place Prosperity vs People Prosperity: Welfare
Considerations in the Geographic Redistribution of Economic Activity,"
Essays in Urban Land Economics (Los Angeles: Real Estate Research Pro-
gram, 1966), pp. 273-283.

37L. A, Sjaastad, "The Costs and Returns of Human Migration,"
Journal of Political Economy,; Vol. 70, No. 5, Supplement (October, 1962),
pc 910 . ) ’

38J. A, MacMillan, L. A, Bernat and J. J. Flagler, Benefits and
Costs of Manpower Services in the Interlake Rural Development Area,
Research Bulletin (Winnipeg: Department of Agricultural Economics,
University of Manitoba), pp. 109-111.

39

Sjaastad, op. cit., p. 91.

4OIsaac, op. cit., pp. 197-209.
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from the Interlake should take into account the effect on Winnipeg.
Comay suggests that the cost of out migration of members of the labour
force is high when costs of education and the potential contribution of
the out migrant to area income are considered.41 Because this loss
imposes é burden on already lagging regions, it has been suggested that
levels of government above the loéal level should finance education and
training of the labour force.42 Gavett has attempted to measure the
effect that out migration has on the average quality of the remaining
labour force.43 Using education as a measure of quality, it is found
that 45 per cent of total variation in the average quality of the labour
force among states could be explained by migration rates.44 The effect
of out migration on regional employment is hypothesized to have a detri-
mental effect on level of employment in the source region in a paper by

Vanderkamp.45

The hypothesis is supported by consideration of a regional
multiplier and the level of expenditure of unemployed persons.
These then are some aspects of the impacts migration has on

areas, which have been discussed in the literature. The importance of

41Y. Comay, "The Benefits and Costs of Study Abroad and Migra-
tion," Canadian Journal of Economics, Vol. 3, No. 2 (May, 1970), pp.
300-308.

42B. A, Weisbrod, "Geographic Spillover Effects and the Allo-
cation of Resources to Education," The Public Economy of Urban Com-—
munities, ed. J. Margolis (Baltimore: The John Hopkins Press, 1965),
PP. 192—206 ° . ' . '

43T. W. Gavett, Migration and Change in the Quality of the
Labour Force, West Virginia University Business and Economic Studies,
Vol. 10, No. 2 (Morgantown: Buresu of Business Research, 1967).

44

Ibido ] P. 45.

45J. Vanderkamp, "The Effect of Out-Migration on Regional
Employment," Canadian Journal of Economics, Vol. 3, No. 4 (November,
1970), pp. 541-549.
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such research lies in the provision of information to policy makers so

that data on alternative volumes of migration can be interpreted and used.
IMPLICATIONS FOR THE RESEARCH MODEL

Theories of migration behaviour and previous studies of the
migration process provide the basis for development of a study of migra-
tion. An examination of the works presented in this chapter has provided
a conceptual basis for the stﬁdy, an indication of which characteristics
should be included, a guide for hypotheses relating relevant variables,
and a source for comparison of results obtained.

The function of this study is to provide information on the migra-
tion process, particularly as it applies to the Interlake‘Area of Manitoba,
Information required includes a knowledge of how characteristics of
individuais affect mobility potential, which corresponds to the personal

46 47

factors referred to by Lee ~ and the flows suggested by Lianos.

Studies of migrant characteristics such as those by Lansing and Mueller48

49

and Eastman “ indicate the importance of such factors as age, education
and unemployment which should be included in the analysis, Additional
factors (specifically participation in manpower services) are included to

increase the information obtained. A model based on such characteristics

46Lee, op. c¢it., p. 50.

47Lianos, op. cit., p. 442.

48Lansing and Mueller, op. cit.

49Eastman, op. cit.
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provides information on the type of person who can be expected to move -
autonomously, and information on which factors could best be used to
influence the migration process. To determine the impact of migration,
some estimate of volume of migration is required. Rather than use a
form of model as reviéwed in the literature, the model of migrant
characteristics can be used for the transfer to volume.

The resultant model, based on considerations such as those

considered above, is presented in the chapters following.



CHAPTER III
SPECIFICATION OF THE MODEL

This chapter presents the research process adopted to attain the
stated objectives. Initially an overéll research model of the migration
process is outlined, followed by a description of the components of that

structure estimated in this study.
A FRAMEWORK FOR MIGRATION RESEARCH

The research framework outlined in this section can be divided
into three groups of components--inputs, processes and outputs. Figure
1 is a schematic representation of this procedure, which is summarized
in Figure 2. The system inputs (collected data, prior research results
and theoretical considerations) are utilized in a series of processes to
yield system outputs (policy recommendations and an addition to the
stock of research résults). Information can be obtained from each stage
of the system, '

The system as presented in Figure 1 ends with a single cycle--a
set of inputs is used to produce a set of outputs which are then examined
for implications for labour force adjustment. However a.dynamic system
could be established with little modification. If a single cycle of the
system as described above is related to a given time period, say one

year, t, then the outputs from this cycle can be used to give the inputs

for year t + 1. This process, illustrated in Figure 3, can be followed

23
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Theories and Data on Individuals Aggregate Labour
Research Results in the Labour Force Force Data

1 ¥
Behavioural
Analysis

¥

Volume
Estimates

Y

Impact
Estimates

f Y Y
Conclusions

Y

Policy Recommendations

Figure 1. The Overall Research Framework

cyclically for as many time periods as required, giving a flow of infor-
mation on the impact of the migration process on the structure of the

labour force and the area economy.

Inputs Processes Outputs
Behavioural Equations
Data . Recommendations
Volume Estimates —
Theory Impact Estimates Research Results

Figure 2. Summary of the Research Framework

The simulation nature of this process enables information to be
generated under varying assumptions relating to structural and policy

parameters1 to provide decision makers with a range of alternative policy

1Struct'ural parameters refer to relationships between variables
(eg. age, or education) and migration. Policy parameters include factors
such as manpower retraining programs, taxation policies, etc.
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impacts,2 Coupled with data on the cost of alternative policies, the
cost effectiveness of Government expenditures on labour force adjustment
could be determined.

The structure of this system has a general application to labour
force studies. However generality of the outputs from this system
depends on the generality of the inputs, specifically the collected data,

which will reflect the environment of the labour force under study.

Time
Period
t Inputs - | Processeg|{-»]| Outputs pInformation
\
t + 1 |Information|{-«| Outputs {|-«|Processes|-«| Inputs
[ ]
° \
] [ ]
] ®
° ®
L4 [ ]
L ] [ ]
] L
° °
° ¥
t+n Inputs +|Processes|»| Outputs [»{Information

Figure 3. The Overall Model in a Dynamic Context

In this study two parts of the suggested framework are estimated-

3

the behavioural section and the volume of migration estimates. The
remainder of this chapter presents and discusses the specification of

these two system components.

2A discussion of policy simulation can be found in: G, Fromm and
P. Taubman, Policy Simulations with an Econometric lModel (Washington:
The Brookings Institution, 1968).

3The impact estimation section of the framework could be of
several types, however an input-output model of the Interlake economy
would provide the basis for impact estimation for that area.
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THE BEHAVIOURAL EQUATIONS

Each of the processes used in the research procedure occupies a
given position in the system. The first of these processes is the
behavioural section, which relates migration to characteristics possessed
by individuals in the labour force. This section provides the basis for
volume of migration estimates (the next process), and also provides
system outputs directly.

Analysis of a complex process such as migration requires the use
of an analytical approach which enables the researcher to isolate the
impact of each characteristic hypothesized to influence observed behaviour.
One method of examining the significance of a given characteristic while
allowing for the influence of other characteristics is to use conditional
probabilities--the probability of_persons.in a given class of the popula-
tion migrating (for example, persons aged less than 25 years) can be
determined, conditional on the possession of other, spscified, charac—~
teristics. This is the approach adopted in the behavioural section of
the analysis. The model used to estimate these conditional probabilities
is a modification of multivariate regression analysis. The remainder of

this section outlines the formulation and specification of this model.

The Basic Model

Because of the double role of this part of the analysis several
variations of the basic model are used. The basic model is a regression

equation with a dichotomous dependent variable and a set of 0,1 dummy
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explanatory variables.4 Models of this type have been used to study
labour force participation,5 air trave16 and recreation.7
Equation (1) gives a generalized specification of the model.
n
P o= a + géi F; (X)) + u (1)
Where Pm is the probability of migrating,
a 1is the equation constant,
i = 1 ....n, the number of explanatory factors in the model,8
Xi is the ith explanatory factor,
Fi is a function giving the value that relates the ith factor to
Pm’ and
u is the error term.
To transform the above formulation into a linear regression
problem, each factor, or characteristic Xi, is broken down intq the
classifications within which the effect of factor X, is hypothesized to

i

be homogenous. Each of these classifications j, for j =1 .... k (the

4

The mechanics of use and characteristics of such models are
given in Appendix A. '

5G. H., Orcutt et al., Microanalysis of Socio-economic Systems:
A Simulation Study (New York: Harper and Brothers, 1961).

6J. B. Lansing and D. B. Blood, "A Cross Section Analysis of Non-
Business Air Travel," Journal of the American Statistical Association,
Vol. 53 (1958), pp. 928-947.

7P. Davidson, E. G. Adams and J. Seneca, "The Social Value of
Water Recreational Facilities Resulting from an Improvement in Water
Quality: The Delaware Estuary," Water Research, eds. A. V. Kneese and
S. C. Smith (Baltimore: John Hopkins Press, 1965).

8A factor is defined here as a given characteristic, for example,
age. As such, a factor is not the same as a variable, which represents
a class of a factor.



28

number of classifications) is treated as an independent variable.
Following the constraint required for estimation of such an equation by
least squares, one classification of each factor is used as a base con-
dition and dropped from the equation. The remaining variables are
assigned values of 1 or O, depending on the presence or absence res-
pectively of the characteristic described by that variable. The
dependent variable, Pm' is assigned a value of 1 if the individual
migrated and O if not. The resultant equation, (2), is then estimated
By least squares regression analysis to obtain values for the coef-

ficients b. ..
ij

k

: " n -1
Pm=a+j§.21 bijxij-c-u (2)

(&

Vhere Pm' é,_i and u are as above
k is the number of classifications of factor i
j = 1 soee k-l

bij is the regression coefficient of variable Xij

xij is the variable represenfing the jth class of the ith factor.
To obtain the estimated probability of an individual migrating,

values of zero and one are given to the appropriate Xij as dictated by
the individua}'s characteristics. The value of Pm is made up of the
equation constant plus the sum of the bij for which Xij #£ 0. If all Xij
equal zero, then the probability of a person with characteristics des—
cribed by the base classification of each factor is given by the equation
constant. Each bij then, gives the change in probability of migration

associated with membership in the jth class of the ith factor, relative
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to membership in the omitted base class.

Chapter IV outlines some of the characteristics of this basic
model which require careful inspection so that results obtained are
interpreted correctly. The approach adopted in each situation is dis-

cussed at this time.

Relationships and Variables Used

Using the basic model as specified above, a series of equations
are used to investigéte hypothesized sets of relationships. The ex-—
planatory variables used in all equations are the same. Different
relationships are specified by changing the dependent variable and the
observations used in estimation. Table I lists the variables used in
the analysis, with a brief description of each one. (A detai}e& des-
cription of each variable is given in the section describing the data
used.) Bach variable assumes a zero or one value depending on the
characteristics of the individual represented by that observation.

The Manpower Service variables were used in two forms~-an
‘aggregated form using variable X16’ and a disaggregated form using

variables X, to X,,. An eighth Manpower Service, Mobility Assistance

17 23

and/or Exploratory Grants, is not included in the analysis. From the
data available it is not possible to determine characteristics of in
migrants--persons who move into the Interlake from éutside. Such an
analysis would require observations on members of either the National or
Provincial Labour Force, including those who moved into the Interlake.
Thi; section of the analysis is thus restricted to internal migrants and

out migrants as described below. The remainder of this section outlines

the relationships investigated and the hypothesized signs of coefficients.
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TABLE I

VARIABLES USED IN THE BEHAVIOUR MODELS

Factor Variable Description '
Residence Xl = 1 if person has rural residence
= O otherwise
Age X2 = 1 if person aged 17-25 years
= O otherwise
X3 = 1 if person aged 26-50 years
= 0 otherwise
Sex X4 = 1 if person female
= O otherwise
Marital Status X5 = 1 if person married
= 0 otherwise .
Time in X6 = 1 if in municipality less than 10 years
Municipality = 0O otherwise
Ethnic Origin X, = lif Indian or Metis
= 0 otherwise
Education X8 = 1 if has grades between 8 and 13
= O otherwise
X9 = 1 if has university education
= 0O otherwise
Industry xlO = 1 if in a primary industry
= 0 otherwise
xll = 1 if in a secondary industry

o

otherwise




31

TABLE I {continued)

Factor Variable Description
Unemployment X12 = 1 unemployed more than 8 weeks
= O otherwise ‘
Inconme X13 = 1 if less than $1500
= 0 otherwise
Xl4 = 1 if in the range $1501-§3000
= 0 otherwisev
X,5 = 1 4if in the range $3001-$5000
= O otherwise
Manpower Service® X16 = 1 if has taken any Manpower Service
= O otherwise
X;; = 1 4if taken BTSD® Level IIT and/or IV
' = O otherwise
X18 = 1 if taken Vocation or Special Training
= 0 otherwise
X19 = 1 if taken Farm Management Course
= 0 otherwise
X,y = 1 if taken Manpower Corps and/or VRT®
= O otherwise
X21 = 1 if taken Training in Industry
= O otherwise
X,, = 1 if taken BTSD Level I and/or II
= 0 otherwise
' X23 = 1 if taken Employment Referral
= 0 otherwise
Dependent Yl = 1 if person migrated
Variables - otherwise

)
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TABLE I (continued)

Factor

Variable Description

o (@]

=

if person migrated but remained in the
Interlake

otherwise

if person migrated out of the Inter-
lake

otherwise

if person migrated more than once

otherwise

if expressed preference to relocate

0 otherwise

aDescriptipn of each Manpower Service is given in Appendix B.

b

BTSD ~ Basie Training for Skill Development

®YRT - Vocational Rehabilitation Training
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Total Migration. Using all observations, two equations (aggre-

gated and disaggregated manpower services) are estimated using variable
Yl as the dependent variable. The results from these equations indicate
which of the characteristics given by the independent variables signi-

ficantly affect mobility.

Internal Migration. An internal migrant is defined as a member

of the labour force who migrates, and whose address after relocation is
still within the Interlake Area. Equations for internal migration are

estimated using Y, as the dependent variable. One equation, using all

2
observations and aggregated manpower services (X16) is estimated for use
in the transfer to volume estimation. Equations with aggregated and
disaggregated manpower service variables are estimated using a data set

with out migrant observations excluded. These eguations are used to

determine characteristics which significantly affect internal migration.

OQut Migration. An out migrant is defined as a member of the
labour force who migrates, and whose address after relocation is outside

the Interlake Area. Using Y., as the dependent variable, equations

3

corresponding to those estimated for internal migration are tested.

Multiple Migration. A multiple migrant is defined as a member
of the labour force who relocates more than one time in the time period
covered by the data, one year. The dependent variable used is Y4.
Separate analyses of multiple migration are run for all migration,

internal migration and out migration.

Relocation Preference. Using variable Y_ and all observations,

5

equations with aggregated and disaggregated manpower service variables
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were run to determine the characteristics of persons who expressed a
preference for relocation.

Table II summarizes the equations estimated in the behavioural
analysis. The relationship under investigation in each phase is given
on the left hand side of the table. Successive subdivisions of the
relationship are given proceeding from left to right. Each of the
numbered branches represents a single equation, thus 16 équations are
estimated. Three subsidary eqﬁations are estimated to aid the inter-
pretation of results obtained. Basically, the variables included in
these equations are the same as those used in the 16 migration equations,
except that variables representing unemployment (Xl2),'income below
$1,500 (X13) and participation in a manpower service (X16) are used as

dependent variables.

Hypotheses

Theoretical considerations, pribr research results and judgment
provide a basis for hypothesized relationships between independent and
dependent variables, as given by the sign and the absolute value of esti-
mated coefficients. A positive sign for any given coefficient means that
a person who possesses the characteristic represented by that variable
has a higher probability of migrating than a person in the base class of
that factor. A negative coefficient would indicate the reverse situation.

As employment in the primary sector, specifically in agriculture,
declines relative to employmen% in secondary and service sectors, members
of the labour force in the primary sector can be expected to move to areas
where opportunities for employment are higher. Between 1961 and 1968,

both the total number of persons and the proportion of the Interlake
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TABLE II

SUMMARY OF RELATIONSHIPS STUDIED IN BEHAVIOURAL SECTION

Aggregation of

a Observations Manpower Service Equa-
Relationship IncludedP Variable tion
' Aggregated —————1,1
1, A1l Migration —————All Qbservations<=:::::::
(Yl) Disaggregated 1.2

1 Observations —————— Aggregated —2,1
Internal Vlgratlon<<i: Aggregated 2,2

2.
Non + Internal Migrants((
Disaggregated 2.3
1 Observations Aggregated ———3,1
3. Out ngratlon <::::::: Aggregated 3.2
(¥, n + Out Migrants<
Disaggregated 3.3
, Aggregated ——4,1
A1l Observations-:i::::::
Disaggregated 4.2
Aggregated ———4.3
4. hultlple ngratlon Non + Internal Migrants<: .
Disaggregated 4.4

Aggregated —————— 4.5
Non + Out Higrants<<:::::
: —~ Disaggregated 4.6

' Aggregated 5.1
ALl Observations<
Disaggregated

5. Relocation
Preference (Y_)

5

5.2

aFigure in brackets is dependent variable.

bTotal Observations (400) = Non Migrants (299) + Internal
Migrants (46) + Out Migrants (55).
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labour force in primary sector occupations decreased.9 Projections to
1980 indicate that this trend can be expected to continue.lo Therefore

the sign of variable X., rural residence, is expected to have a positive

1?
sign, reflecting a higher probability of relocating relative to urban
dwellers. This hypothesis reflects the relationship suggested by Raven-
stein.ll

The age variables (X2 and X3) are expected to have positive coe-
fficients, reflecting the higher.probability of migration for persons
under 50 years old. Other studies have shown that migration rates are
highest for young adults and decrease as age increases.12 For this
reason, the coefficient for the variable representing the 17-25 age group
(Xz) is expectedlto be larger than the coefficient for the 26-50 age
group (X3). The effect of age on migration is suggested by Lansing and
Mueller to be indirect--young persons having more to gain from migration
in terms of a stream of increased earnings. Avsecond consideration is
that age may be a proxy fsr stage in the family life cycle, younger per-

13

sons having less responsibilities than older persons.

9J. A, MacMillan and Chang Mei Lu, Area Manpower Planning: Pro-
jection and Impact Models, Research Bulletin (Winnipeg: Department of
Agricultural Economics, University of Manitoba), (In’preparation), p. 69.

10

Ibid., pp. 48-49.

11E. G. Ravenstein, "The Laws of Migration,"™ Journal of the Royal
Statistical Society, XLVIII, Part 2 (June, 1885), pp. 167-227, cited by
E. S. Lee, "A Theory of Migration," Demography, Vol. 3, No. 1 (1966),
rr. 47-57. : ’

12J. B. Lansing and E. Mueller, The Geographic Mobility of Labour
(Ann Arbor: Institute for Social Research, 1967), Pe. 335; see also T. J.
Courchene, "Interprovinciasl Migration and Economic Adjustment," Canadian
Journal of Economics, Vol. 3, No. 4 (November, 1970), p. 563,

13

Lansing and Mueller, op. cit., pp. 41-43.
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Females (X4) are hypothesized to be less mobile than male
members of the labour force. This relationship is expected to hold for
older persons especially, such persons tending to be married and have
family obligations. However the size of the coefficient is expected to
be small.14 Married persons (XS) who will tend to have more barriers to
migration in the form of family obligations relative to single persons,
are hypothesized to be less mobile than that group. Persons in the
municipality for less than ten years (X6) are expected to be more mobile
than longer term residents, reflecting the fewer ties such people will
have in the area. Persons of Indian and Metis origin (X7) are hypo-
thesized to be more mobile than persons of other origins. This relation-
ship is expected to be particularly strong in terms of multipe migration.

The probability of migration is expected to increase as the level
of education increases. To find satisfactory employment in skilled
occupations, persons are expected to move‘betwéen labour markets more than
relatively unskilled persons.15 Courchene suggests that education will
increase migration by increasing the benefits and decreasing the costs
of migration, thus increasing the geographical size of the labour
market.16 In the example of the Interlake however, university trained
persons are expected to be less mobile within the area than persons
without university training. Such persons will tend to be empldyed in

specialized occupations for which few alternative employment opportunities

1pi4., p. 40.

Ivid., p. 44.

16Courchene, op. cit., pp. 555-556.
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exist. These relationships will be reflected in the signs of the edu~-
cation coefficients--hypothesized to be positive for variable X8 and

negative for X9.

Persons in primary industries are expected to be more mobile than
persons in other sectors, reflecting the declining employment oppor-
tunities which exist in those industries.l7 However the size of the
coefficient is hypothesized to be small, in recognition of the adjust-
ment problems such persons tend to have in leaving the primary sector.18
Because of the limited number of industrial centers in fhe area,
internal migration of persons in secondary industries is expected to be
low, however out mig:ation of such persons is expected to be greater than
for tertiary industries.

If migration is considered as an adjustment mechanism responding
to differences in economic conditions between labour markets, the effect
of unemployment will be to increase the probability of migration., Jenness
found incidences of unemployment significant in the probability of migra-

19 and Lansing and Mueller conclude that unemployment constitutes a

push leading to migration for particular groups in the labour force.zo

tion

The sign of the unemployment coefficient in this study (variable X12) is

17MacMillan and Lu, op. cit., pp. 37-39.

18Department of Porestry and Rural Development, Interlske Area
of Manitoba. Federal-Provincial Rural Development Agreement (Ottawa:
Queen's Printer, 1967), pp. 24-28.

l9R. A, Jenness, "Manpower Hobility Programs," Cost-Benefit
Analysgsis of Manpower Policies, eds. G. G. Somers and W. D, Wood
(Kingston: Queen's University, 1969), p. 205.

2oLansing and Mueller, op. cit., p. 77.
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hypothesized to be positive. Also consistent with the concept of migra-
fion as an adjustment mechanism is the hypothesis that persons with low
incomes will tend to migrate more frequently than persons with higher
incomes. However, to the extent that costs of migration are a barrier
to migration, persons in very low income groups will tend to reflect low
probability of migration values. Therefore coefficients of the income
variables are expected to be low for the less than $l,561 income group
and increase up to the coefficient for income in the $3,001-85,000 range.

All manpower retraining services are expected to increase the
probability of migration, which will be reflected in positive signs for
those coefficients. The coefficients for the variables representiﬁg the
Farm lManagement and the Training in Industry programs are éxpected to be
small however--persons undertaking these programs tending to return to
théir farms, or remain in the employment where they receive their

training.
TRANSFER TO VOLUME ESTIMATES

In addition to the information obtained from the behavioural
equations it is necessary to detefmine the volume of migration flows
which can be expected to occur. The behavioural equations describe the
behaviour of individual members of the labour force, and the probability
of migration of a given individual can be estimated by giving values of
zero or one to thoée variables which reflect characteristics of the
individual. A modification of this procedure provides the hasis for

estimation of volume of migration.
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Volume of Labour Force Migration

If the coefficients of each variable are weighted by the pro-
portion of the Interlake labour force possessing the characteristic
represented by that variable, and then those weighted values are summed,
the dependent vafiable gives the proportion of the total labour force
that can be expected %o migrate. For example, if the total labour force
is 1,000, and 150 persons in the labour force are aged 17-25 years, then
the coefficient for that age variable is multiplied by 0.15. This pro-
cedﬁreyis carried out for all the characteristics entering the equation,
and the resultant values are summed, This value is an estimate of the
probability of the labour force migrating, given the characteristics of
that labour force. The volume of labour force migrating is then found
by multiplying the size of the labour force by the value of the dependent
variable. Using this procedure, estimates of internal and out migrants
can be obtained from equations 2.1 and 3.1 respectively,

Estimates for the number of in migrants are obtained from a
ratio of in migrants to existing labour force. The estimate used here
is described in the chapter outlining the data used for the study.

Estimates of migrants for any particular cohort of the labour
force can be obtained by weighting each coefficient in the relevant
equation by the proportion of that cohort with that characteristic. The
resultant dependent variable gives thevproportion of that cohort esti-

mated to migrate.

Volume of Population Migration

The volume of total population migrating is estimated by using a

labour force to population ratio. Values for this ratio have been
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estimated by MacMillan and Lu.21 To obtain population estimates, pro-

jected labour force migration is divided by the lasbour force to popula-

tion ratio.

21MacMillan and Lu, op. cit., p. 69,



CHAPTER IV
CHARACTERISTICS OF THE BASIC BEHAVIOURAL MODEL

Five characteristics which apply to behavioural models such as
those described in the previous chapter are of particular interest: the
coefficient of multiple correlation (Rz); the variance of the error
term; the functional form; continuous ranges within classifications; and
data requirements. The first four of these characteristics are dis-
cussed in this chapter and the approach adoﬁted in the study is given.

Data requirements for this type of analysis are given in a later chapter.
THE COEFFICIENT OF MULTIPLE CORRELATION

Low values for the R2 are often found in cross section survey
analyses.1 Also, values of this coefficient for studies in which the
dependent variabie is dichotomous are typically low.2 This situation is
outlined and illustrated geometrically in Appendix A.

There are several arguments which suggest that a test of an
equation based on how closely the R2 approaches a value of 1.0 is not

valid in such situations. The choice of a standard of 1.0 to measure

1E. Melichar, Least Squares Analysis of Economic Survey Data
(Paper read at the Annual Meeting of the American Statistical Association,
September, 1965, Philadelphia, Pennsylvania), p. 15..

2F. Juster, "Consumer Buying'Intention and Purchase Probability:
An Experiment in Survey Design," Journal of the American Statistical
Association, Vol. 61 (1966), p. 690.

42



43

the validity of an equation against, based on the R2, contains the
implied assumption that 100 per cent of veriance in the dependent vari-
able is systematic. As it is not possible to determine a priori that
portion of the R2 which is systematic, the choice of any standard below
1.0 is equally defensible., If the variance in a given dependent variable
cannot be explained to an acceptable level by a systematically structured
equation which has firm logical support, then it may be necessary to con-
clude that mathematical forecasting of that phenomenon by use of regres-
sion analysis is not possible. This situation applies generally to
regression models. More specifically, Orcutt and Rivlin in reply to a
criticism by Solow,3 suggest that in the situation where a 0, 1 dicho-
tomous dependent variable is used to represent a probability observation,
the variance explained by the regression is based on deviations of the
zeros and ones from the estimated probabilities. However because it is
a probability which can take on the value of any real number beitween zero
and one being estimated, a more useful statistic than the R2 is the
standard error of the estimated probabilities., Melichar indicates that
the estimated coefficients are not able to give very accurate estimates
for any of the individual observations, however good estimates of the
means of each classification are obtained.4 Jenness explains a low
value for the R2 obtained in a study of the‘succéss of labour relocation,

by indicating that some explanatory variables are missing from the

3G. H. Orcutt and A. M. Rivlin, "An Economic and Demographic
Model of the Household Sector: A Progress Report," Demographic and
Economic Change in Developed Countries, National Bureau of Econonmic
Research (Princeton: Princeton University Press, 1960), p. 322,

4Melichar, op. cit.
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equation used.5 Neter and Maynes argue that a more appropriate measure
of the relationship between the independent and dependent variables may
be the correlation ratio.6 This argument is based on the unrestrained
functional form of the correlation ratio in comparison with the R2,
which is a measure of linear association.

In any regression analysis, the higher the coefficient of mul-
tiple correlation the better, other things being equal. However, the
arguments presented in this séction indicate that interpretation of the

R2 and the significance of that measure is not clear for equation forms

specified with a 0,1 dependent variable.
VARTIANCE OF THE ERROR TERM

An assumption made for ordinary least squares regression
analysis is that the residuals have constant varn_'.ance,'7 a property known
as homoscedasticity. If this éssumption is violated, a condition known
as heteroscedasticity exists. Estimation by ordinary least squares under
conditions of heteroscedasticity yields unbiased but inefficient esti~

mates of the regression coefficients, and biased and inconsistant

5R. A. Jenness, "Manpower Mobility Programs," Cost Benefit
Analysis of Manpower Policies, eds. G. G. Somers and W. D. Wood
(Kingston: Queen's University, 1969), p. 205.

6The correlation ratio is a measure of the degree of total re-
lation between independent and dependent variables. The ratio is based
on the probebilities of the dependent variable assuming a value of O or
1 and the expected value of the dependent variable given a value for the
independent variables. See J. Neter and E. S. Maynes, "On the Appro-
priateness of the Correlation Coefficient with a O,1 Dependent Variable,"
Journal of the American Statistical Association, Vol. 65 (1970), p. 504.

7J. Johnston, Econometric Methods (New York: McGraw-Hill Book
Company, 1963), p. 9.
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estimators of the variance of fhese estimates.8
It can be shown that the variance of residuals from a regression
equation with a dichotomous dependent variable is not constant.9 That is,

heteroscedasticity exists.

Consider the equation:

Y, = a8 + DX+ w . (3)

Where Yi = 1 or O for each observation i

Xi is an explanatory variable

ui is the residual.

From equation (3) consider possible values of the residual, u, .

8W. A, Bowen.and T, A. Pinegan, The Bconomics of Labour Force

Participation (Princeton: Princeton University Press, 1969), p. 605,
There are four statistical properties which are desirable in estimates
of parameters: ‘

(1) Unbiasedness. An estimate b, is an unbiased estimate of the
parameter b if E (b) = b, where E (b) is the expected value of the esti-
mate.

(ii) Consistency. An estimate @} is a consistent estimate of b
if the probability distribution of b concentrates on the parameter value
as the size of the sample tends to infinity.

(iii) Efficiency. Of any two unbiased and consistent estimators,
the one with the lowest variance (the most efficient) is preferred.

(iv) Sufficiency. A statistic is sufficient if, given the value
of that statistic, the conditional distribution is independent of the
parameters.

See also D.A.S. Fraser, Statistics: An Introduction (New York: John
Wiley and Sons, Inc., 1958), pp. 21%-220,

9Much of the remainder of this section is based on: A, Buse, "A
Technical Report on the Uses, Problems and Potential of Qualitative
Dependent Variables as Applied in the Social Sciences, Particularly
Economics" (Edmonton: Alberta Human Resources Research Council, 1970),
pp. 21-26. (Mimeographed.)
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IfFY =1 , u =1 - a - bX (4)
IfY = 0 , w, = - a - bX (5)

Obviously the value of u, depends on Xi. Consider now the
variance of uio It is assumed for ordinary least squares that the
variance of u, has a constant value.

Let the probability that ¥ = 1 be Py» and the probability that
Y = 0 be Pye From the usual least squares assumptions, the expected

value of the residuals equals zero.10

. 2
ie. E (ui) ' ; Py (6)

]
™
i
d

Also, the sum of probabilities equal 1.

-iee % p. = 1 ' (7)
j=

Equations (6) and (7) can be solved for p, and p,.

Py a + bX ‘ (8)

]
o)
i
ool
1
o’
>4

(9)

P,

loJohnston, op. cite
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Now the variance of ui can be derived:

1

Var (u) = E (u?) (10)

2 2
= S u. p,

P/

= (1—a-b‘Xi) (a+in)

Thus, the variancg of u, varies with Xi, and the model has hetero-
scedastic disturbances, which invalidates conventional tests of hypo-
theses based on.the t test.

Invalid tests of hypotheses mean that ordinary least squares
applied to an equation with a dichotomous dependent variable cannot prd:
vide adequate information relating independent and dependent variables.
It is therefore necessary to determine how these tests are affected by
heteroscedasticity., Taking the expected value of the variance of a
regression coefficient with non-constant variances givés the expression
shown in equation (11).

I

Var (b) = =

. Zi
(Z X§)2

(11)

bl |

Where x, = X, -
i i

Xi is a given observation on X
X is the mean value of Xi for all i
and z, = Var (ui) given in equation (10).

All summations are over i for i =1 .... n, the number of observations.
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The direction of bias arising through use of the conventional
formulall can be shown to be a function of the value of the independent
variables of the sample. To determine the bias for a given sample re-
quires estimation of (11). ﬁowever evaluation of this expression requires
a knowledge of Zss which is a function of the coefficients to be esti-
mated. Since the estimators from ordinary least squares are consistent,
a consistent estimate of z; can be obtained by use of parameters esti-
mated by ordinary least squarés and inserted in (10).

Conventional estimates of the variance of the erfor term are
obtained by averaging the sum of squared residuals about the least
squares surface over the number of samples.12 Such an estimate cannot be
negative. However it is possible for estimates of zi to_be negative,
This situation arises whenever any of the estimates of the dependent
variable are outside the zero-one range. Theselnegative values are
absorbed when the numerator inbequation (11) is summed, which will tend
to give an artificially low estimate of variance of regression coef-

ficients. The same problem arises when dealing with weighted. least

11

- *'The conventional formula for the variance of the estimate is:

> -T)%/ (n-2)

2%

where Yi is the ith value of the dependent variable, -

Var (b) =

?i is the estimate of Y,
x; is as in equation (10), and
n is the number of observations.

12Johnston, op. cit., pp. 19-20.
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squares, and although recognized and discussed in that context, no
mention is made in the literature of the implications of negative vari-
ance estimates on the consistent standard error calculation. However,
under certain conditions, use of negative estimates of zs will give
standard error estimates which are biased downwards to tﬁe extent that
meaningless significance is attached to some coefficients. Early-tests
in this study indiéated that when a variable with a low mean value is
associated Qith a low mean value of the dependent variable, with few or
no observations of the independent variable associated with s value of 1
for the dependent variable, the consistent standard error estimates are
not reliable. Because this situation can arise often in an equation
with all 0,1 dummy variables, an adjustment must be made to the estimate
for Z5. Variance is a measure of the absolute dispersion about a given
value. The zi estimated by equation (10) are consistent estimates of
variance, however the direction of dispersion is included. For use in
the consistent standard error calculation of this study, the absolute
value of the estimaté of z; is used. It is hypothesized that this value
should be used in all such standard error estimates to prevent a downward

13

bias. Results by Buse, Bowen and Finegan and Zellner and Lee ™™ could
well be biased for this reason.
Ordinary least squares estimates of the coefficients of a hetero-

scedastic model are inefficient. Unbiased and efficient estimates can

13Buse, op. cit.; see also Bowen and Finegan, op. cit.; see also
A. Zellner and T. H. Lee, "Joint Estimation of Relationships Involving
Discrete Random Variables," Econometrica, Vol. 33, No. 2 (April, 1965),
pp . 382“3940
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be obtained through use of weighted least squares.14 In weighted least
squares, the observed values of the independent variables are weighted
by their variance. That is, the squared deviations between observed and
estimated values of the dependent variable are weighted such that the

15

influence of less precise observations is deflated. If the variance
of the residuals is known then the data can be transformed to satisfy
the condition of homoscedasticity. Use of ordinary least squares on the

transformed data is the equivalent of weighted least squares and yields

unbiased and efficient estimates.16 Data transformation requires a

knowledge of the variance. As is discussed previously, a consistent esti-

mate of this variance can be obtained using parameters derived from
ordinary least squares. Each observation is then divided by the standard
error of the résidﬁal for that observation.17 Bowen and Finegan suggest
that generalized least squares is not suitable if any estimates of the
dependent variable fall outside the zero-one interva1.18 To obtain data
weights for the generalized least squares caiculation, the absolute

value of estimated zi were used for the same reasons discussed for their

14R. J. Wonnacott and T. H. Wonnacott, Econometrics (New York:
John Wiley and Sons, Inc., 1970), p. 322. Weighted least squares is a
special case of generalized least squares, and is sometimes referred to
by that name. '

L1pid., p. 133,

1610id., p. 323.

o YBuse, op. cit., p. 24. The weight for all variables in the
i observation is: o o

1

Ve

18Bowen and Finegan, op. cit., p. 646,
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use in consistent standard error calculation.

To summarize, it can be shown that a model with a dichotomous
dependent variable violates the assumptions of ordinary least squares
regression. To determine the effect of this violation on the magnitude
and significance of coefficients estimated by ordinary least squares, a
consistent estimate of the variance of the regression coefficients is
determined and weighted least squares estimates for the coefficients and
their variaﬁce'are obtained. Results from these three procedures are

discussed in a later chapter.
FUNCTIONAL FORM

Regression analysis as conventionally used with continuous
numerical valueé for the variables requires strong assumptions about the
form of the equation.19 Linear and log linear functions tend to domin~
ate the form of equation uéed because of the computational ease asso-
ciated with these forms. Alternative specifications are possible through
use of quadratic relationships. However, step functions of the form used
in this study are essentially free form functions.zo With the restriction
that the function remains flat over the range of the explanatory vari-
able (the relaxation of this assumption is discussed in the next section)

the expectation of the dependent variable can vary in complex ways. For

19G. H. Orcutt, et al., Microanalysis of Socio—economic Systems:
A Simulation Study (New York: Harper and Brothers, 1961), p. 241,
20A. S. Goldberger, Econometric Theory (New York: John Wiley and
Sons, Inc., 1964), p. 222; see also Appendix A.
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example, if age is divided into four variables each representing a dif-
ferent age group, then there are a large number of possible combinations
of relative effect. As age increases, the effect may be an upright or
inverted U shape, linear increasing or linear.decreasing, S-shaped, etc.
Since the form of relationship of each variable is determined empirically,
interesting tests of hypotheses can be achieved. When dealing with a
large number of explanatory factors however, statistical considerations,
such as degrees of freedom, limit the range of hypotheses able to be
tested in any one equation., Hypothesized relationships investigated in
this study are presented in Chapter III.

However the step function form is restrictive in that the effect
of separate explanatory variables are assumed to be additive. That is,
the effect of any given explanatory variaﬁle is assumed to be independent
of the other explanatory variables. Many of the variables used in
socio~-economic research can be expected to interact to produce an effect
on the dependent variable. A discussion of the detection and treatment
of interaction is'given in Appendix A. One means of overcoming non-
additivity is by use of interaction terms. For example, a dummy variable
can be specified when a given combination of factors occur together, and
be used in the analysis. Several variables of this type were constructed
and used in the initial stages of model formulation in order to ascertain
the extent of interactions existing in the relationships under gtudy.
Included were interaction terms combining unemployment and age, sex and
marital status, industrial affiliation and the length of time in the
area, ethnic origin and education, income and education and income and ,
number of dependents. Significant relationships existing between migra-

tion and variables combining the length of time in the area and
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industrial affiliation and sex and marital status were determined. How-
ever in later stages of the analysis, interaction terms were not in-
cluded, primarily for computational reasons. When dealing with a large
number of variables, the total possible numbef of interaction terms
combining two or more variables becomes extremely large. Investigation
of the influence of these terms requires large amounts of data pro-
_cessing time, and severely strains the capacity of regression packages
commonly used for less demanding data sets. However results obtained
under the assumption of additivity must be interpreted with the possible
violation of that condition being recognized.

A second problem associated with the assumption of additivity
arises when the zero-one range of a dummy dependent variable is inter-
preted as a probability. Probabilities must lie in the range zero to
one, however estimates of probability obtained by the addition of several
components can take on values beyond this range. A reason for this
possibility can be illustrated by using migration as an example. The
possession of any one characteristic may be a sufficient condition for
an individual to migrate. However, an individual may possess two or more
of these sufficient characteristics, and ﬁnder the additivity assumption,
the combined total probability estimate can be greater than one; A
similar argument holds for values of less than zero. This reason has
been given for the use of suitable non-linear functions with asymptotes
zero and one such as exponential and integrated normal functions.zl The

additive dummy variable form has been used in this model as an

21Buse, op. cit., p. 8.
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approximation to the underlying function. The choice of such a speci-
fication avoids the more difficult estimation procedures réquired for
alternative formulations22 at the expense of some theoretical constructs.
Whether this choice is justified can be measured by the frequency of
correct inferences about the influence of explanatory variables on the

23

probability of response. Results obtained from the migration model

are presented in a later chapter.
CONTINUOUS RANGES FOR VARIABLES

The basic step function form dictates that the function remsins
- flat over the range of the explanatory variable.24 This restriction can
be avoided to allow for a slope within the variable range and changes in
slope between variables, provided that the variable can be measured on a
numerical scale. Using the formulatidn given by equation (21) in
Appendix A income and age variables were used in an equation to determine
the advantages of this method. Results obtained indicéte that the
theoretical appeal of the formulstion is not reflected in the applied
situation. To aliow for both intercept and slope chaﬁges, any one char-
acteristic range (say ages 17-25 yearé) is represented by three variables.
Although estimates are obtained for each segment of the structure, the
significance of any one estimate, or the combined effect canﬁot be estab-
lished. For this reason continuities were left out of the final models

used.

22For example, see Goldberger, op. cit., pp. 261-262.

23Buse, ope. cit., p. 51.

24See Appendix A&, Figure 5.




CHAPTER V

. THE DATA

This chapter begins with a short discussion of socio-economic
data, which contains many properties not found in data used in bio-
economic studies., Data for the behavioural equations is deseribed in
the next section, followed by an examination of the volume of migration

data and the estimate of in migration.

SOCIO-ECONOMIC DATA

The data required for analysis of phenomena such aé migration
can be deécribed as referring to a socio-economic system. Data for
analysis of such a system is generated by the interrelationship of
social and economic factors. Introduction of the social component to
economic data complicates the analytical problem of isolating relevant
causal relationships within the system because of the many and varied
intercorrelations and interactions. The complexity of the problem is

again increased as data is disaggregated to the personal level. At this

level, the behaviour of a given individual cannot be offset against the
behaviour of another in the form of averages. This is the stage where

the divergent behaviour of observed man and the rational economic man of

theory is most obviqus.
Comparisons of results from different socio-economic analyses of

the same phenomenon, for example migration, invariably reveal conflicting

55
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conclusions about the underlying behavioural relationships. However
before any general theor& about an aspect of socio-economic behaviour can
be established it is necessary to recognize and allow for variance in the
phenomenon under study which is attributable to characteristics peculiar
to a particular piece of research. Data collected for use in socio-
economic studies is commonly obtained through the use of surveys. The
properties of data obtained in different surveys will vary according to
different survey emphasis, differences in quality of the data obtained
(for example measurement error and response rate) and differences in the
type of sample used to obtain respondents for the survey. Subsequent
analysis of the data should be designed to remove, or at least identify
variance attributable to these three sources.

This problem is not restricted to comparisons befween data col-
lected from different surveys. Perhaps an even more important compari-
son is between the data collected in any one survey and the theoretical
constructs which are to be tested using that data. Conclusions drawn
from such a study will depend on the correspondence of the data and
theoretical qonstructs. Thus another level of interrelationships is
introduced., In addition fo the interrelationships within the actual
socio-economic system and between different data sources, there is
interaction and substitution within the data, resulting in surrogate
correlations which connect data to the theoretical structures. To iso-
late meaningful relationships within socio-economic systems for use in
decision making, different techniques of multivariate analysis are
extremely useful. However the application of these techniques must be
made with careful consideration of how closely attributes of the data

correspond to the conditions for which these techniques were developed.
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Thesé are some of the problems which arise when studying socio-
economic systems. To take all these problems and allow for their in-
fluence in any one study would be an extremely long procedure. However
where this has not been done in the study, some allowance must be made
in interpreting those study results. So that persons interpreting
results are aware of where problems arise, the conceptual approach,
analytical techniques and data used should be clearly documented. The
remainder of this chapter outlines the data used in the study. (Chapters

II and III give the other two requirements.)
DATA FOR THE BEEAVIOURAL EQUATIONS

ligration analysis requires data which exhibits both cross
sectional and time éeries characteristics, The extensive cross section
data on the labour force required for use in constructing explanatory
variables is coupled with a dependent vériable representing migration,

a phenomenon with temporal characteristics. Depending on the aspects of
migration under study, more or less emphasis can be placed on the
temporal component than the cross section component. In this analysis
the latter component is emphasized.

As the area of analysis becomes more strictly defined, the prob-
lems of obtaining suitable data for the calculations become more dif-
ficult, once the alternative of conducting a specific sample survey has
been rejected. Several alternative sources of data were investigafed
- for this study, however few of the sources considered contained suf-
ficient informétion on the incidence of migration. The data used to
estimate the model were taken from a survey carried out for a study of

the benefits and costs associated with manpower services in the
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Interlake Area.1 The sample used in the above mentioned study consisted
of 413 members of the labour force. This total includes 41 persons

taken as a random sample from the list of households ﬁsed in a 1968
survéy of the Interlake,2 22 persons selected randomly from labour force
lists obtained from the Department of Indian Affairs, and 350 persons
seleéted from participants in 13 Manpower Survey categories.3 For this
study, clients of the Mobility program were removed from the sample,
leaving 400 persons in the analysis., Initially, a target of 30 persons
in each of these groups was set. The procedure actually used was to
gselect 50 names at random from each group, énd to then attempt to con-
tact all of these persons. A 60 per cent response rate would then pro-
vide the 30 persons., The overall valid response rate was 63 per cent for
the service groups, and 43 per cent for the norm group. The distribution
of contacts by service and norm groups is given in table form in MacMillan,

4

Bernat and Flagler. Reasons for non-response include persons not able to
bé located, refusals, persons ill or in jail, ineligible or invalid
questionnaires, deceased persons and a group classed as “distant

clients". This latter group includes persons who originally lived in

1J. A, MacMillan, L. A. Bernat and J. J. Flagler, Benefits and
Costs of Manpower Services in the Interlake Rural Development Area,
Research Bulletin (Wlnnlpeg. Department of Agricultural Economlcs,
University of Manitoba).

20. F. Pramingham, J. A, MacMillan and D, J. Sandell, The Inter-
lake Fact (Winnipeg: Planning and Priorities Committee of Cabinet
Secretariat, 1970).

3

A more complete description of the sample and how it was
derived is given in MacMillan, Bernat and Flagler, op. cit.

4

Ibid., p. 8. This table is reproduced in Appendix B,
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the survey area, but had moved away and were not contacted. A total of
63 persons are classified in this group. The exclusion of these per-
sons would be expected to exert a downward bias on the value of the
estimators. It is not.possible to determine the extent of this bias
without some knowledge of the migration behaviour of the other 355
persons in the non-response group.

Because of the nature of the analysis for which the survey was
undertaken, data on individuals were collected for one year prior to
taking a manpower service and for one year after the service. The two
periods are referred to as the base and exposure periods respectively.
Extensive data was collected for each individual, including demographic
characteristics, labour market characteristics, communication channels,
income and expenses, employee satisfaction, and mobility. The mobility
information refers to the exposure period, so that where appropriate,

characteristics of the individual are related to that period.

Data Used for the Behavioural Equations

In this section, the data used to provide observations on the

variables used in the regression equétions as outlined in Chapter III

are discussed. A list of the variables is given in Table I of that

chapter. All variables are transformed into zero-one dummy vafiables

following subdivision into suitable characteristic classifications.
1. Residence: Variable X, takes on the value 1 if fhe

1

individual resides in.a rural area, that is, places which have a popu-

lation of less than 350.
2. Age: Age is broken into groups of persons 17-25 years and

26-50 years. The age range 17-25 is chosen to include those persons who
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leavé school, through to an age at which persons tend to be undertaking
more responsibilities. The age 50 is chosen as a cutoff with the hypo-
thesis that persons over that age will be well established in their area
of residence and less mobile than younger persons. An alternative
division of the age range was used in early stages of the analysis, how-
ever the results obtained were not satisfactory. Because of the
criticism that can be leveled at the choice of any clear-cut division of
the age continuum, an attempt was made to reduce the severity of this
specification and the implied assumptions, by introducing continuous
ranges within each classification. However this approach did not im-
prove the analysis.

3. Sex, Marital Status and Ethnic Origin: These variables
enter the analysis as dummy variables reflecting presence or absence of
the relevant characteristic.

4, Time in Municipalify: If an individual had resided in that
municipality of current residence for Iess than 10 years, variable X6’
takes on a value of unity. Such persons are hypothesized to have fewer
ties to that particular residence in terms of relatives and emotional
connections. A more meaningful relationship could perhaps be obtained
using a period of less than 10 years, however the data available did not
_provide a breakdown into less than 10 year periods.

‘5., Education: The education variables (completion of grades
8-13, and university or Post Secondary education) refer to the highest
grade completed in the regular school system. The university variable
includes persons who have any university training, not just those who

have compléted.a degree.
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6. Industry: On the basis of 13 divisions of the Standard
Industrial Classification, the data is divided into two groups entitled
"Primary" and "Secondary" groups. The first includes persons in Agri-
culture, Forestry, Fishing and Trapping, and Mining., The secondary
group includes persons in Manufacturing, Construction and Trade indus-
tires.

T. Unemployment: The unemployment variable, X o9 Was given a

1
value of one if the person was unemployed for more than eight weeks in
the exposure period.

8. Income: The income value used to derive variables X13 to

x15 was taken from the sum of wage egrner's total incomé, gross income
from piece work, net income of self-employed businessmen and returns to
labour and capital on farms. This latter value was obtained by sub-
tracting farm expenses from farm sales, inventory change and farm per-
quisites. The remainder of values were taken directly from the questiohe
naire.

9. Manpoﬁer Services: Eight categories of services were
defined in the study for which the data were collected. Seven of these
categories were used as independené variables in the analysis. A des-
cription of the groups is given in Appendix B. Persons taking the
Mobility Assistance program were not included in the analysis because of
the direct focus of this program on migration. An eighth variable is
used in this group, which assumes a value of one if the person took any
Manpower program. In the analysis either this variable or the alterna-
tive seven disaggregated variables were used.

10. Migration: The dependent variables used in the regression

equations were all of the zero-one dummy specification. For migration
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four variables were used--three of these took a value of 1 if an individ-
ual migrated, referring to all migration, internal migration or out
migration. The fourth variable assumes a value of 1 if a person migrated
more than one time in the exposure period, and zero otherwise. A fifth
dependent variable was used which assumed a value of one if an individual
expressed a preference to relocate his home in the exposure period, and
zero otherwise. |
Table III gives the distribution of persons in the sample over

each of the independent and dependent variables used in the analysis,
classified by types of migration behaviour. From the table it is pos-
sible to determine the distribution of chéracteristics in the data used
for each equation. Referring to Table II, the observatiop groups in-

- cluded in each equation correspond to the column headings in Table III.

Summing the relevant observation groups horizontally thus provides the

required distributions.

DATA FOR TRANSFER TO VOLUME

The data required to obtain volume of labour force migration
from the behavioural equations refers to the total labour force of the

Interlake Area for the time period under consideration. For this study

the year 1968 was chosen so that data from the Interlake Fact could be

used.5

Type of Data

The data required for volume estimates are the same for the

5Framingham, MacMillan and Sandell, op. cit.
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DISTRIBUTION OF SAMPLE OVER MIGRANT CLASSES®

Total Non All Internal Out Multiple
Variable Sample Migrants Migrants Migrants Migrants Migrants

Xl Rural

Residence - 248 191 57 24 33 25
X2 Age 17=25 150 89 61 24 37 28
X3 Age 26-50 205 169‘ 36 20 16 15
X4 Female 55 40 15 8 7 6
XS Marital

Status 279 219 60 28 32 25
X6 Time in

Municipality 148 113 35 11 24 14
X7 Indian or

Metis 144 95 49 16 33 26
X8 Education

Gr. 8-13 237 177 60 32 28 24
X9 University 2 1l 1l 1l 0 0
xlO Primary

Industry 66 38 28 13 15 15
xll Secondary ;

Industry 104 T1 33 9 24 13
X,, Unemployment 146 93 53 17 36 27
Xl3 Income less

than $1500 135 104 31 17 14 16
xl4 Income $1501-

$3000 T2 46 26 8 18 11
X15 Income $3001-

$5000 84 63 21 9 12 6
X16 All Manpower g

Service 336 237 99 46 53 42
X17 BTSD Level '

III or IV 70 49 21 9 12 15
X18 Voc. or Spec.

Training 56 34 22 12 10 9
x19 Farm Mgt,

Training 26 24 .2 2 (0] 0



64

TABLE III (continued)

Total Non All Internal Out Multiple
Variable Sample Migrants Migrants Migrants Migrants Migrants
XZO Manpowers
Corps or VRT 48 31 17 7 10 4
le Training in ' '
Industry 24 19 5 1 , 4 1
X22 BTSD Level I
or II 60 43 17 T 10 8
X23 Employment :
Referral 52 37 15 8 7 5
Yl All Migrants 101 0 101 46 55 43
Y2 Internal :
Migrants 46 0 46 46 0 17
Y3 Out Migrants 55 0 55 0 55 26
Y4 Multiple _
Migrants 43 0 43 17 26 43

S Numbers represent number of persons. Total sample is 400 persons.



65

projection of internal migrants and out migrants. For each explanatory

" variable used in the behavioural equations an estimate of the proportion
of the Interlake labour force possessing that characteristic is required.
For example, if two thirds of the labour force have rural residence, then
the proportion 0.67 is used to weight the corresponding coefficient. To
obtain'an estimate of in migration, which is not possible from the be-
havioural section, the number of in migrants in 1968 were expressed as a
ratio to the existing Interlake labour force. Transfer from labour force
to population estimates requires an estimate of the ratio of labour force

to population.

Source of Data

The detailed breakdown of labour force data required for the
proportion estimates meant that data had to be obtéined from several

sources. The major source used was the Interlake Fact, a statistical

volume giving extensive data on human and natural resources for the 1968
calendar year.

The proportion of persons with rural residence is derived from

data in Table 19 of the Interlake Fact. Those persons with rural

residence are taken as those in the Rural Farm or Rural Non-farm sec-
tions., The labour force age groups used in the Behavioural section do

not correspond to those in the Interlake Fact. Because a year by year

age breakdown of the labour force was not available, it was assumed that
labour force participation rates were the same for all age groups in the

relevant population (ages 17-64) and these population proportions used.
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Data were obtained from Population of Manitoba.6 The proportion of

females in the labour force was obtained from Table 17 of the Interlake
Fact after adjustment for multiple job positions,7 as were values for
affiliation to Industrial groups. Education values were obtained from

Table 6 of the Interlake Fact after adjustment. The estimate of the

proportion of persons with education of Grades 8-13 will be biased down-
wards, as the values for Grades 9-12 are used. The proportion of per-
sons who were unemployed for greater than eight weeks in 1968 was

derived from Table 19 of the Interlake Fact. The data obtained from the

Interlake Fact and Popnlation of Manitoba does not include Indian

members of the labour force. The weight for this coefficient is there-
fore zero, and the results obtained do not include these people. Data
for persons in the income ranges less than $1,500 and $1,501 to $3,000

were obtained from Table 21A of the Interlske Fact. The proportion of

labour force members who received Manpower Services was obtained from a
study by Flagler, MacMillan and Bernat.8 Indian Affairs clients and
Canada Manpower Counselling clients were excluded from this estimate.

External estimates were not available for the number of persons in the

6Manitoba, Continuing Programs Secretariat, Planning and Priori-
ties Committee of Cabinet, Population of Manitoba (Winnipeg: 1971).

7Because data on the labour force is obtained by recording sta-
tistics for each employment position, the reported figures must be ad-
justed by the number of multiple job positions held by employed persons.
From Table 19 of the Interlake Fact, the average number of jobs per
person in each occupation is calculated. This ratio is used to adjust
labour force figures cross classified by occupation and sex, industry,
etc. Implied in these transformations are the assumptions that multiple
Job holding and unemployment are evenly distributed over the character-
istic (sex, industry, etc.) being adjusted. '

8MacMillan. Bernat and Flagler, op. cite, p. 6.
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labour force who were married, those who had been in the area for less
than ten years, or the number of persons in the $3,000-§5,000 income
groﬁpo Data for these variables were taken from the sample used to
estimate the behavioural model.

Table IV gives the weights used for each of the variable coef-
ficients for the transfer to volume figures.,

The behavioural model does not allow estimation of in migrants
to the Interlake Area. Several problems prevent derivation of in mi-
grants by this procedure. The concept underlying the internal and out
migration estirates is that from a pool of labour forcg members, some
individuals will migrate, and the incidence of migration is causally
related to certain characteristics of this pool. To continue this con-
cept to in migrant estimates, data for the labour force for all are;s but
the Interlake should be used, with migration to thé Interlake being
recorded as a positive response for the dependent variable. Lack of a
suitable data source prevents this alternative from being realized. A
changed apprdach could be used, where in migration is recorded as a
rfunction of the pool of labour force characteristics at the destination
area. However, for the purposes of this analysis, an external point
estimate is taken for the calendar year 1968. The estimate is derived
from data collected on houséhold characteristics in an earlier survey of
the area.9 The survey was stratified by urbanization and municipality.

Thus, to derive an estimate of in migration, counts were taken of persons

9A description of this survey is given in J. A. MacMillan and
C. F. Framinghan feds.), Seminar on the Evaluation of the Manitoba Inter-
lake Area Development Plan, Occasional Series Ho. 1 (Winnipeg: Department
of Agricultural Economics, University of Manitoba, 1969.




WEIGHTS USED FOR EACH VARIABLE IN THE
TRANSFER TO VOLUME FIGURES

TABLE IV
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Factor Variable? Weight
Residence Xl 0.62
Age 17-25 X2 0.25

26-50 0.50

Sex X4 0.20
Marital Status X5 0.70
Time in Municipality X6 0.37
Ethnic Origin X7 0.00
Education - 8-13 : X8 0.45
University X9 0.06

Industry - Primary X0 0.39
Secondary xll 0.25
Unemployment X12 0.16
Income - less than 81,500 X13 0.15
$1,501-$3,000 X14 0.17
$3,001-85,000 XlS 0.21

Manpower Service X16 0.12

.

8Variables correspond to those in Table I.
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within the Interlake who had resided out of the area the previous year.
These counts were then weighted for class of urbanization and by
municipality to obtain an estimate of the number of in migrants as a per-
centage of the Interlake pOpulation.lo The weighted estimate obtained
is 3.1 per cent.

The ratio of labour force to population was obtained from a study
by MacMillan and Lu.ll The estimated ratio for 1968 is 0.3%345. Multi-

plying the inverse of this ratio by the labour force estimates gives an

indication of the magnitude of population movements.

1oThe weighting procedure used to obtain the mean percentage of
in migrants (P) as a function of labour force size is given by a two
“step process. First, the weighted mean percentage of in migrants (P.) is
estimated for each municipality, weighted by class of urbanization:

N,
A F]
P A:.:Ni - Py

Ni' is the number of heads of household in municipality i,
J urbanization class Js ‘
Ni is the total number of heads of household in municipality
i, and
Pij is the sample proportion in stratum ij.

The second step is to derive the weighted mean percentage of in migrants
for the Interlake, weighted by municipality.

i

N is the total number of heads of household in the Interlake
and Ni and Pi are as above,

This process is derived from G, W. Snedecor and W. G. Cochran, Statistical
Methods (Ames: Iowa State University Press, 1967), pp. 526-528,

. ,llJ. A, MacMillan and Chang Mei Lu, Area Manpower Planning:
Projection and Impact Models, Research Bulletin (Winnipeg: Department of
Agricultural Economics, University of Manitoba), p. 70, (In preparation).




CHAPTER VI
RESULTS

Contained in this chapter are two main sections. The first
section presents results obtained from the behavioural equations--
initially the coefficient results are given, followed by some statistical
considerations associated with the estimation procedures used. The
section presents results vathe volume of migration estimates. In-
cluded in this section is discussioﬁ of the effect of changes in labour
force characteristics.

Humerical results are given in table form where they relate to
the discussion, however a complete set of results from eéch equation

estimated are given in Appendix C.
BEHAVIQURAL RESULTS

Coefficients estimated in the behavioural equations represent
deviations in migration behaviour attributable to the class of factor
represented by the variables, relative to the base class of that factor.
In this section characteristics of all, internal«and out migrants are
exémined, including consideration of the characteristics possessed by
persons who migrate more than once, and of persons who express a desire

to relocate.

Behavioural Eguation Results

In general the signs of estimated coefficients are in agreement

70




71

with the relationships hypothesized, Where signs obtained are opposite
to those hypothesized, the coefficients tend not to be significantly
different from the base class.1 There is a general tendency for the

size of significant coefficients for all migration to be highef than for
internal and out migration. This is to be expected, reflecting the dif-
ferent probability of each type of behaviour. Table V gives coefficient
values for each type of migration. The equation depicting all migration
gives an aggregate impression of what characteristics tend to be more or
less significant than otheré. Breaking the data into internal and out
migrant groups gives an indication 6f the composition of these aggregate
results., 'In general the same characteristics are significant for all and
internél migration. However significant characteristics for internal and
out migrants are quite different., This overall pattern indicates that
the process of migration is selective with respect to characteristics of
the individual. Furthermore; out migration is a selective process in
terms of those persons who migrate. There are two important implica-
tions of these results. Firstly, the process of migration, over time,
will change the characteristics of the remaining labour force, and
secondly, the impact of any program designed to influencé migration will
be affected by these existing tendencies. Further consideration of

these results is given later in the study.

Residence. In general, rural residents do not exhibit different

migration behaviour than urban residents as indicated by the non-

'lAll tests of significahce of regression coefficients are based

on a one~tailed t test.
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~significant coefficients for that variable.2 This relationship exists
for all three groups of migrants. It is possible that some of the
variance in migration behaviour attributable to this variable is in-
cluded in the variable representing primary industry participation (Xlo),
although the low simple correlation coefficient between these two
variables suggests that this is not the situation.3 However there is a
tendeh&y for persons who have rural residences to be lessllikely to move

more than once, relative to persons who have an urban residence.

Age. Persons in the 17-25 year age group are more likely to
migrate than persons of all other ages. Persons aged 26~-50 years do not
exhibit different migration behaviour than persons older than 50 years.
Both internal and out migration are affected in the same direction,
although the coefficient for out migration is greater than for internal
migration. Persbns in the 17-25 age range are more likely to move more
than once than all other persons. This is more significant for internal
migrants than for out migrants. There also is a slight tendency for per-

sons aged 26-50 to move more often than older persons.

Sex. Migration behaviour of females does not differ signifi-
cantly from that of males for all, internal and out migration. No dif=-
ference is observed in the incidence of multiple migration for these two

groups.

2Ta.bles V to VIII give the coefficient values relevant to the
remainder of this section of the Chapter. Values of the R“ are included
as typical values of that coefficient obtained with a model of this type.

3Table XVIII gives the simple correlation coefficients between
independent variables used in the analysis.
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REGRESSION EQUATION COEFFICIENTS FOR ALL, INTERNAL AND OUT MIGRATION.
AGGREGATED MANPOWER SERVICES

be

4ll Internal Out
Variable Migration Migration Migration
Xl Residence -0.039 -0.031+ =0.020
X, Age 17-25 0.15%%*% 0.061 0.144%*
X3 Age 26-50 0,001 0.001 -0.013
X4 Female 0.032 0.031 0.020
XS Marital Status -0.,042 -0,021 -0.018
X6 Time in Municipality 0.069% -0.016 0.115%*
X7 Indian or Metis 0.097* 0.017 0.094*
Xg Education Grades 8-13 0.062" 0.065* 0.028
X9 University 0.390 0.423 -0.018
XlO Primary Industry 0,179%% 0.149%* 0.123%
X,, Secondary Industry o.onnt -0,029 0.114%*
X12 Unemployment 0.112%* 0.013 0.145%*
X13 Income less than $1500 -0,116%* -0.,047 ~0,119%*
X14 Income $1501-$3000 0.039 0.007 0.051
XlS Income $3001-$5000 ~0,061 -0,051 -0,044
16 Manpower Service 0.207** 0.143%* 0.104%%
Intercept -0,073 -0,010 0.108
R 0.18%* 0,09 0,229
~ Equation 1.1 2.2 3.2

-

**¥Cignificant at the 1 per cent level.

*Significant at the 5 per cent level,

*Significant at the 10 per cent level.



TABLE VI

74

REGRESSION EQUATION COEFFICIENTS FOR ALL, INTERNAL AND OUT MIGRATION.
DISAGGREGATED MANPOWER SERVICES

All Internal Out
Variable Migration Migration Migration
Xl Regidence ~-0,031 ~-0,025 -0.017
X2 Age 17-25 0.141%* 0.047 0.143%%
X3 Age 26-50 0.002 0,003 ~0.015
X4 Female 0,033 0.035 0.017
Xs Marital Status =0.041 ~0,022 -0.017
X, Time in Municipality 0.073* -0,017 0.113%%
X7 Indian or Metis 0.106%* 0.009 0.101%*
Xg Bducation Grades 8-13 0.053 0.060" 0.019
X9 University 0.353 0.385 -0,021
XlO Primary Industry 0.,175%* 0.147%% 0.126%
X,, Secondary Industry 0.064" -0,031 0.108%
X12 Unemployment 0,107%* 0.012 0.148%%
X13 Income less than $1500 =0,148%* -0,088% =0,128%*
X14 Income $1501-$3000 0.017 -0,021 0.044
X, Income $3001-$5000 -0.081* -0.073" -0.050
Xl7 BTSD Level III and IV 0,221%% 0.185%% 0.106%*
X18 Vocational or Special Training 0.300%* 0,232%% 0.1352%
X, Parn Hanagenent Training 0.140%* 0.077" 0.092%
X2O Manpower Corps or V.R.T. 0.185%* 0.146% 0,062
X, Training in Industry 0.152% 0.055 0.115%
X22 BTSD Level I and II 0.244%% 0.158%* 0,135%*
X23 Employment Referral 0.216%% 0.1565%#% 0.105%
Intercept -0,062 0.011 -0.104
R® 0.19%* 0.11% 0,22%%
Equation 1.2 2.3 33

**Significant at the 1 per cent level.

*Significant at the 5 per cent level.

*Significant at the 10 per cent level.




TABLE VII

REGRESSION EQUATION COEFFICIENTS FOR MULTIPLE
MIGRATION FOR ALL, INTERNAL AND OUT MIGRATION.

AGGREGATED MANPOWER SERVICES

5

Internsal

A1l Out
Variable Migration Migration Migration
X, Residence ~0.031 ~0.042* 0.008
X, Age 17-25 0.126%* 0.111% 0.048"
X, Age 26-50 0.041* 0.026 0.009
X4 Female f0.004 ~0.003 0.008
X, Marital Status 0.002 0.042" -0.031
x6 Time in Municipality 0.031 -0.019 0,063%
Indian or Metis 0,079* -0.006 0.,095%%
X Education Grades 8-13 0.035 0.003 0.047+
Xq University ~0.049 ~0.125%* 0.061%%
XlO Primary Industry 0.106 0.047 0.111%
X,, Secondary Industry 0.022 -0,022 0.051%
x12 University 0.076% ~-0,002 0.095%*
X13 Income less than $1500 —0.051+ 0.025 ~0,091%%
X, , Income $1501-83000 -0.008 0.042 -0.037
X, Income $3001-$5000 -0.076% -0.024 -0,075%
X, Nanpover Service 0.066% 0.024 0.058"
Intercept -0.075 -0.029 -0,078
R? 0.11%% 0.07 0. 15%*
Equation 4,1 4.3 4.5

**Significant at the 1 per cent level.

*Significant at the 5 per cent level.

*Significant at the 10 per cent level.



TABLE VIII

REGRESSION EQUATION COEFFICIENTS FOR WULTIPLE
MIGRATION FOR ALL, INTERNAL AND OUT MIGRATION.
DISAGGREGATED MANPOWER SERVICES

76

A1l " Internal Out
Variable Migration Migration Kigration
X, Residence -0.034 -0.041" 0.002
X2 Age 17-25 0.104%% 0,103%* 0.036
X3 Age 26-50 0.024 0.021 -0,003
X4 Female -0.008 -0.017 0.012
X; Marital Status 0.004 0.041* -0.025
XG Time in Municipality Q.035 -0.018 0.062%
X7 Indian or Metis 0.,090%* 0,001 0.,096%*
Xg Education Grades 8-13 0.032 0.004 0.047"
X9 University -0.052% -0,110% 0.050%*
X, Primary Industry 0.126%* 0.066% 0.121%
Xll Secopdary Ipdustry 0.024 -0,023 0.052+
X12 Unemployment 0.084 0.005 0.103%*
X13 Income less than $1500 ~0.086%* 0.013 -0.120:*
X14 Income $1501-§3000 =0.030 0.038 -0.058
X15 Income $3001-$5000 ~0,103%* 0,037 =0,089%
X17 BTSD Level III and IV 0,155%% 0.065% 0,131%%
X18 Vocational or Special Training 0.101% 0.020 0.097*
X19 Farm Management Training 0.033 0.011 0.038
X20 Manpower Corps or V.R.T. =0.045 -0,040 -0.022
X21 Training in Industry 0.004 0,002 0,008
X22 BTSD Level I and II 0.118%* 0.048 0.084*
X, Employment Referral 0.067" 0.057 0.029
Intercept -0.054 -0,026 -0,061
R2 0,15%* 0.09 0.18%%
Equation 4,2 4.4 4,6

**Significant at the 1 per cent level.

*Significant at the 5 per cent level,

+Significant at the 10 per cent level.
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Marital status. No difference is observed in the migration be-

haviour of married or single persons apart from the tendency for married
internal migrants to be more likely than single persons to move more than

once,

Time in municipality. Those members of the labour force who }
have resided in the municipality‘in which they now live for ten years or
less are more likely to migrate than longer term residents. This dif=-
ference in behaviour is specific to outlmigrants. To the extent that
length of time in a municipality is an indication of an individusl's
ties to the area this result is expected. Persons who have arrived in
the area more recently would tend to be less reluctant té leave. 4 more
meaningful relationship could be obtained if data for a period of less
than ten yeérs were available. Of the multiple migrants, persons resi-
dent in the area fér less than ten years who move out of the area are

more mobile than other persons.

Ethnic origin. The same relationship exists for Indian and
Metis members of the lsbour force. These people are more likely to mi-
grate out of the Interlake than their European counterparts, however in
terms of internal m;gration there is no significant difference. Of the
out migrants, Indian and Metis persons aré more likely to move more than

once, relative to other persons.

Education., There is a tendency for persons with education to
between Grades 8-13 to be more mobile internally than persons with less

than Gréde 8 education. It was expécted that the relationship would be
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strongér, as has been found in other studies.4 The hypothesis that
persons aged 17-25 would tend to dominate this education group is not
supported by the simple correlation coefficienf for these two variables

(0.07). The only significant difference indicated in the behaviour of

persons with university education relative to all other education groups
is that such persons are less likely to migrate more than once. However
since only two of the 400 persons included in the study had university
education, one of whom moved internally, the other who did not move at
all, the reliability of this estimate should be further tested. For the
same reason, the significant coefficients relating university education
to multiple migration are not considered reliable.

The relatively few significant coefficients in the ;elationship
between education and migration could be a function of the breakdown of
A education groups. Alternatively, it could be that technical or other
education may be more significant than regular school education. This
latter possibility is supported by the results obtained from manpower

services, which are discussed below.

Industry group. Persons in primary industries are more likely to

5

migrate than persons in those indusiries designated secondary industries,

4Strong relationships between education and migration are gen-

erally discussed in studies based on percentages of migrants in educa-
tion groups. Results supporting the relationships found in this study
have been established using multivariate analysis. For an example of
both situations see J. B. Lansing and E. lueller, The Geographic Mobility
of Labour (Ann Arbor: Institute for Social Research, 1967), pp. 43-44

and pp o 397-417 .

5Primary Industry is defined to include persons in agriculture,
forestry, fishing and trapping and mining., Secondary Industry includes
persons in manufacturing, construction and trade.
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who are more likely to migrate than persons not in these two industrial
groups. This three-way relationship is most significant for out migra-
tion. The sign of the coefficients for secondary industries indicates
that members of the labour force do tend to move between secondary in-
dustries in different parts of the Interlake more than persons in the
service sector.

The size of the coefficient and significance for the relation-~
ship between multiple migration of out migrants and primary industries

adds to the evidence that this industrial group is the most mobile.

Unemployment. An individual unemployed for more than eight

weeks is more likely to migrate than persons not unemployed, or unem-
ployed for a shorter period. This relationship is specific to out mi-
gration.

Equation 6.1, the results of which are given in Table IX, gives
an indication of characteristics Af the unemployed. Two highly mobile
groups are significant--Indian and Metis persons and those in a primary
industry. A less mobile group, persons in the less than $1,500 income
bracket is also significant, however the direction of causation of this
relationship is not clear, income being a function of weeks worked. Of
the out migrants, those unemployed for more than eight weeks move more
often than the remainder of the labour force. The relationships indi-
cated by these results suggest that persons in this group do not move to
a specific area ("pull" effect) but move in response to unfavourgble
conditions at the source area ("push® effect). The pull effect is
operative to the extent that better conditions are anticipated at the

destination area. This relationship is strongest for the out migrant
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REGRESSION RESULTS RELATING LABOUR FORCE CHARACTERISTICS
TO UNEMPLOYMENT, INCOME AND PARTICIPATION

IN MANPOWER PROGRAMS

Coefficients
Variable 6.1% 6.2° 6.3°
X, Residence 0.024 -0,017 ~0,105%*
X, Age 17-25 0.028 ~0,186%% 0.356%%
X5 Age 26-50 -0.052% =0.129%* 0.288%%
X, Female ‘ -0.061 0.36T** 0.044
x5 Marital Status_ , «~0,106%* =0,132%% 0.059%
XS Time in Municipality 0.030 ~0,108%* -0,076%
X, Indian or Metis 0.290%* 0.053 ~0,052%
Xy Education Grades 8-13 ~0,043 ~0,117%* 0.049"
X9 University ~0.090 -0, 280%%* =0.411
xlO Primary Industry 0.112% =0,037 0.056
xll Secondary Industry - 0.094* =0.,245%% 0.152%%
X,, Unemployment - 0,243%% 0,047t
X13 Income less than $1500 0.3584%% - 0,205%%
X, Income $1501-$3000 0.263%% - 0.090%*
X, Income $3001-85000 0,101% - 0.140%%
Intercept 0.118 0.598%* 0. 426%%
R% 0.34%% 0.32%% 0.21%%

aDependent Variable: X

bDependent Variable: X

Income less than $1500,.

Unemployed more than eight weeks.

cDependent Variable: X16 Participation in Manpower Service.

*%¥Significant at the 1 per cent level,

*Significant at the 5 per cent level.

+Significant at the 10 per cent level.
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group, internal migrants do not tend to move more than once any more

than persons not unemployed for more than eight weeks.

Income. Members of the labour force with less than $1,500
income are less likely to migrate than members with higher incomes, @ ‘o
shown by the relatively high negative value of the coefficients for that
variable. Again this relationship holds for out migrants rather than
for internal migrants. Persons in the $1,501-83,000 group do not mi-

grate in a pattern which is significantly different than that for persons

in other income groups. The migration behaviour of persons in the
$3,001~$5,000 group shows a weak tendency for less mobility than all
persons other than those in the under $1,500 group. A4 possible explan-
ation of this behaviour is that persons in the under $1,500 income group,
although they may wish to migrate out of the area cannot afford to do so
(analagous to Lee's intervening obstacles discussed in Chapter II).
Persons in the $1,500-35,000 group do not have the same incentive to
move even though they may be able to afford to do so.

Referring to results from equation 6.2 in Table IX, which re-

lates characteristics of the labour force to the probability of having

léss than $1,500 income, dominant charactéristics of this low income
gfoup are age greater than 50 years, female, single, in the area of
residence'for more than ten years, less than Grade 8 education, in pri-
mary or tertiary industries, and unemployed for more than eight weeks in =
the year. The age, length of time in the municipality and education

characteristics of this group will tend to decrease their mobility poten-

tials The unemployment and industrial characteristics will increase this
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i

potential, The relatively 1 arge size of the coefficients relating
these latter two characteristics to migration will tend to dominate an
estimate of migration probability for persons of the characteristics

indicated in equation 6.2, but the negative coefficient for less than

$1,500 income tends to offset these values, indicating an obstacle to

realization of migration potential.

Manpovwer services., In aggregate, manpower service participation

increases the probability of migration for an individual substantially.

The same situation exists, although at a lower level, for the effect of
manpower programs on multiple migration. Table VI gives the coefficients
for disaggregated manpower services. Different manpower programs affect
the pfobability of migration at different levels. Apart from the
Training in Industry program, all programs significantly increase the
probability of internal migration. The relative sizes of the signifi-
cant coefficients for each service indicate that Vocational and Special
Training increases migration probability the most followed by the BTSD

Level III and IV upgrading programs, the Employment Referral program,

the Manpower Corps programs, the Level I and II BTSD programs, and

finally with the least effect is the Farm Management program.
A different ordering of effect holds for out migration. The

programs with most effect are the Level I and II BTSD prograns, followed

by the Vocational and Special programs, Training in Industry, Employment
Referral and the Level III and IV BTSD programs, the Farm Management
program and finally the Manpower Corps programs which have no signifi-

cant effect on out migration.
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The probability of migrating more than once is increased by the
BTSD Level III and IV programs, for both internal and out migrants. The
Vocational and Special Training programs and the Level I and II BTSD
programs increase multiple migration probability for out migration.

The results from inclusion of the manpower service variable show
that these programs can be used to offset the negative influence some
characteristics have on. the probability of migration. That is, they can
be used to increase mobility potential. The coefficients of equation
6.3, shown in Table IX give an indication of which type of person is
most likely to participate in the ﬁanpower retraining programs, thus
showing if‘these programs do offset the characteristics which tend to
inhibit migration. Examination of the significant characteristics shows
that the mobility potential of urban residents, aged 17-50, who are
harried, have spent more than ten years in the area, have European
origins, education betweeﬁ Grades 8-13, work in a secondary industry,
are unemployed more than eight weeks and have incomes below $5,000 is-
increased moré than for persons without these characteristics., Of most
interest is the tendency for persons in the under $1,500 income group to
participate in manpower programs, thus helping to offset their mobility

disadvantage. -

Relocation preference. In general, the characteristics signifi-
cant in the equations reflecting pfeference for relocation are the same |
as characteristics significant in observed migration behaviour, however
several interesting differehces are shown when results in Table V and
Table X are compared. WhereAS'the probability of migration of married

persons does not differ significantly from the probability of single
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REGRESSION EQUATION COEFFICIENTS FOR RELOCATION PREFERENCE.
AGGREGATED AND DISAGGREGATED MANPOWER SERVICES.

Disaggregated

Aggregated
Manpower Manpower
Variable Services Services
Xl Residence 0.014 -0.006
X2 Age 17-25 0.134%* 0.108%%*
X, Age 26-50 -0.043 -0.051%
X4 Female 0.031 0.021
X5 Marital Status -0,136%* =0,149%%
X Time in Hunicipality 0.067* 0.063"
X, Indien or Metis 0.101%* 0.058"
Xg Bducation Grades 8-13 0.027 0.057"
X9 University -0.107 -0.098
XlO Primary Industry 0,050 0,038
xll Secondary Industry 0.057 0.062%
X12 Unemployment -0.019 -0.019
Xl3 Income less than $1500 0.044 0.001
X14 Income $1501-$3000 0.092*% 0.062
Xl5 Income $3001-85000 0.021 -0,001
X16 Any Hanpower Service 0,152%*% -
Xl7 BTSD Level III or IV - 0,245%%
x18 Vocational or Special Training - 0.130+
X19 Fgrm Management Training - 0.081% .
X20 Manpower Corps or V.R.T, - 0,282%%
X21 Training in Industry - 0.053
X22 BTSD Level I or II - 0,172%%
X23 Employment Referral - 0.001
Intercept 0.024 0.074
R 0.15%% 0.18%*
Equation 5.1 5.2

*%¥Significant at the 1 per cent level.

*Significant at the 5 per cent level.

*Significant at the 10 per cent level.
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persons migrating, married persons are less likely to have a preference
for relocating. That is, the expressed preference for relocation re-
flects the relationship hypothesized in Chapter III, but observed migia~
tion behaviour shows no significant difference. Persons in the.primary
sector do not prefer to relocate more than persons in other sectors,
shown by the results of equation 5.1. However such persons do tend to
migrate more than other persons. This &ichotomy between expressed pre-
ference and actual behaviour suggests that persons in primary industries
tend to be motivated to migrate by unfavourable conditions in the source
area--a push effect. The same relationship exists for unemployed per-
sons. Peréons %ith an income less than $1,500 do not have relocation
preferences different than persons in other income groups. Howeve: these
low income persons have a lower probability of migrating.in general, thus
indicating that this section of the population is less able to achieve
relocation preferences. Participation in any manpower service except

the Training in Industry and Employment Referral courses increases pre-
ference for rélocation, perhaps reflecting increased awareness of

alternative opportunities.

Summary of Behavioural Equation Results

The behavioural analysis.shows that the brocess of migration is
selective, however internal and out migration tend to be selective on
the basis of differgnt characteristics, Persons aged between 17 and 25
years are more likelj to move out of the Interlake than older persons,
as are persons who have been in the area for less than ten years., Con-
trary to prior expectations, the probability of migration does not change

markedly for persons with different education levels. Unemployed persons
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tend to be more mobile than persons who are employed for greater than
ten months per year, although persons with less than $1,500 income are
less mobile than persons with higher incomes. Whereas all manpower
services increase the probability of migration, different progranms
affect migration at different levels. For married persons, persons
working in the primary sector, unemployed persons and those with in-
cones below $1,500, éxpressed preferences for relocation differ from

observed migration behaviour.

Statistical Considerations

Some of the problems arising when an equation of the form used
in this study is estimated and interpreted are outlined and discussed in
Chapter IV. The effects of these problems as they influence the results
of the research are outlined in this section. The additivity problen is
considered initially, followed by a comparison of results from the

heteroscedasticity adjustment procedures.

Additivitx. A probability must lie in the range zero to one.
However probability estimates obtained from an additive equation form as
specified in Chapter III can fall outside this range. For example, the
maximum positive value for the probability of migration possible.for
equation 1.16 is 1,205, and the ma;imum negative value is ~0.270. How=-
ever, the estimated probabilities for the 400 observations used to esti-
mate this equation were all less than 1,0, although 39 (9.75%) observa-

tions had negative estimates. The maximum of these was -0.199., This

6See Table XVIII.
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suggests that the combination of characteristics which give estimates
beyond the zero-one range are not common., Considering each of the 16
behavioural equations estimated, no estimated value for the probability

of migration of sample members exceeded 1,0. However 16.1 per cent of

-the total number of estimates are below zero, (The range is from 27.7

per cent less than zero in equation 4.6 to 7.00 per cent less than zero
in equation 5.1.) This problem of negative probability estimates is
most obvious as the number of observations in which the person migrated

decreases as a proportion of the total observations, and the fitted sur-

. face lies close to the zero axes. An example is estimation of the pPro-

bability of multiple migration. All of these values lie within the
standard error of estimate for each equation, which averages 0.316, with

7 It is interesting to note that of the 17

a range from 0,404 to 0.214.
per cent of the estimates obtained from the generalized least squares
equation, 8.75 per cent were greater than 1.0 and 8.25 per cent were less
than O, Thé range of estimates was from 1.882 to ~0.763., These esti-
mates are clearly less useful than those obtained using ordinary least
squares.,

Interpretation of negative estimates where they occur should be

as an indication that no migration will occur. That is, the'probability

of migration equals zero,

7The standard error of estimate is a measure of the absolute
dispersion of Y values about the estimated regression function. In a
model of this type the true standard error of estimate is not the same
as that given by the regression program, which is based on dispersion
about the observed O and 1, not the probability range between those
values. The values given above will thus tend to be biased upwards.
Further discussion of this point in relation to the R? is given in
Chapter IV,
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Heteroscedasticity adjustments. In an attempt to determine the

degree of bias in ordinary least squares estimators for variance which
arises undér conditions of heteroscedasticity, generalized least squares
and a consistent standard error estimate were calculated.

Using generalized least squares, different estimates of coef-
ficients were obtained, as given in Table XI., The average absolute
change in coefficients was 0.01l, with a range from 0,029 to 0.0. The
average percentage change was 53 per cenf, ranging from 600 per cent to
O per cent. Some of the changes refer to non-significant variables and
are therefore of little importance. As indicated in the previous sec-
tion, estimated probabilities from the generalized least squares program
cover a wide raﬁge outside the O to 1 limits relative to the ordinary
least squares estimates.

Examination of the standard error estimates shown in Table XI
indicate that for this sample, ordiﬁary least squares estimates tend to
be biased upwards in comparison to the unbiased estimateé.obtained by
generalized least squares and the consistent estimate for ordinary least
squares.8 Table XII gives the magnitude of the bias for both estimation

procedures. For comparison, results of other studies are included in

8This discussion refers to the estimates obtained for equation
1.1, however in general the same relationship holds for all equations
for the consistent standard error estimates. Generalized least squares
was only applied to equation 1.1 because of the high cost of this pro-
cedure, ' .
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AND INCONSISTENT ESTIMATORS
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Coefficient Standard Error

Variable | 0.L.s.* ¢.L.s.®  o.L.s. ¢.L.S. C.5.B.S
X, Residence -0.03%9 -0.048t 0.046 0.033 0.043
X2 Age 17=25 ©0.153%%  Q,162%% 0.081 0.063 0.045
13 Age 26-50 0.001 0,007 0.072 0.042 0.041
X4 Female 0.032 0.038 0.066 0.063 0.060
XS Marital Status -0.042 -0.050 0.051 0.039 0.047
X6 Time in Municipality 0.069%%  0,057* '0.045 0.033 0.042
X7 Indian or Metis 0,097* 0.083%*% 0.055 0.044 0.044
X8 Education Gradesl8—l3 0.062% 0.033 0.049 0.034 0?042
Xg University ’ 0.390 0.361 0.296 0.325 0,350
XIO Primary Industry 0.179%%  0,185%* 0,062 0.063 0.062
xll Secondary Industry o.o7t o.o7* 0.052 0.046 0.050
X12 Unemployment . 0.112%%  0,111% 0.051 0,051 0.045
X13.Income less than $1500 =0.116%% ~0,104* 0.066 0.057 0.043
x14 Income $1501-§3000 0.039 0.012 0.066 0.043 0.057
X;5 Income $3001-$5000 -0.061  -0,066" 0.061  0.048  0.051
X16 Manpower Services 0.207**%  Q,197*%* 0.062 0.058 0.044

‘Intercept © =0.073  -0.079 0.121  0.242

R 0.18%%  0,15%%

aOrdinary Least Squares.
bGeneralized Least Squares.
®Consistent Standard Error.
**Signifipant at the 1 pér cent level.

¥Significant at the 5 per cent level.
+Significant at the 10 per cent level.
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TABLE XII

MAGNITUDES OF BIAS IN STANDARD ERROR ESTIMATES AS INDICATED
BY GENERALIZED LEAST SQUARES AND CONSISTENT
STANDARD ERROR CALCULATIONS

Zellner and Bowen and

This Study Buse Lee Finegan

Deviation ¢.L.s.2 C.S.E.b G.L.S. C.S.E. G.L.S. C.S.E. C.S.E.
Mean 0.012 0.011 0.030 0.028 0.011 0,013 0.260
Largest '

Absolute 0.030 0.054 0.053 0.049 0.022 0.025 0.69
Smallest |

Absolute 0.0 0.0 0.007 0.006 0.0 0,001 0.02
Mean® .

per cent 18.6 23,2 54.5 48.8 39.6 47.1 4.3
Largest
Smallest

per cent 0.0 0.0 46.7 40.0 34.7 38.6 0.3

8Generalized Least Squares.,
bConsistent Standard Error,

cPercentages are deviations as a per cent of the ordinary least
squares estimate.
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the table.9

The general direction of bias observed for standard error esti-
mates tends to be upwards. That is, ordinarily least square estimates
tend to be greater than both generalized least squares and the consis-
tent standard error estimate. The direction of change in standard error
estimates varies between data sets and different dependent variables.
The factor common to both situations is a change in the number of obser—
vations on the probability of migrating that equal 1, the lower the mean
of the dependent variable for a data set, the more ordinary least square
estimates that are biased downwards, Variables which at some point have
downward biased ordinary least squares estimates of standard error in-
clude University Education, Residence, Time in Municipality and Unem-
‘ployment. The overall direction of bias however remains upward.
Dominance of an ﬁpward bias reflects the.results obtained by Buselo and
Bowen and Finegan,11 but is the reverse of results given by Zellner and

12

Lee., The effect of an upward bias in standard error estimates is to

bias t values downwards, increasing the possibility of a Type II error-

9A. Buse, "A Technical Report on the Uses, Problems and Potential

of Qualitative Dependent Variables as Applied in the Social Sciences,
Particularly Economics" (Edmonton: Alberta Human Resources Research
Council, 1970). (Mimeographed.) See also A. Zellner and T. H. Lee,
"Joint Estimation of Relationships Involving Discrete Random Variables,®
Econometrica, Vol. 33, No. 2 (April, 1965), pp. 382-394; see also W. G.
Bowen and T. A. Finegan, The Economics of Labour Force Participation
(Princeton: Princeton University Press, 1969), pp. 641~649,

10Buse, op. cit., p. 43.

llBowen and Finegan, op. cit., p. 648,

12Zellner and Lee, op. cit., p. 392,
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acceptance of the null hypothesis when it is false. In equation 1.1, of
the 16 coefficients tested, t tests based on the ordinary least équares
standard error estimate meant that the significance of three coefficients
was reduced from 1 per cent to the 5 per cent level, one coefficient from
5 per cent to 10 per cent, and one coefficient significant at the 10 per
cent level was removed from that group. The coefficient of variable X9,
University Education, which was significant at the 10 per cent level
losf that significance.l3 These changes in significance levels indicate
that ordinary least squares standard error estimates are not reliable for
coefficient tests, and adjusted valués must be estimated for each variable
in each equation.

Generalized least squares estimates are costly to obtain in
terms of computer time, and coefficient estimates obtained are not ac-
ceptable under the additivit& assumption as outlined above.

Because of the biased ordinary least squares significance tests
of coefficients and non-suitébility of generalized least squares coef-
ficient estimates, resuits from this study are based on coefficients
estimated by ordinary least squares, tested for significance using t

tests based on the consistent standard error calculation.
TRANSFER TO VOLUME ESTIMATES

To derive estimates of the volume of labour force migrating, the

coefficients obtained from equations 2.1 and 3.1 are weighted by the

13The change in significance is based on the results obtained
from ordinary least squares in comparison to the consistent standard
error calculation.
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proportion of the labour force possessing the relevant characteristics,
and the resﬁltant values are summed. Net migration is determined by sub-
tracting the estimate of out migration from estimated in migration.14
Volume of population migration is estimated by use of a labour force to
population ratio.

The estimates refer to one year, 1968, being the year for which
data on characteristics of the labour force, estimates of in migrants

and the labour force to pobulation ratio are based.

Volume of Migration

The estimated volume of internal migration is greater than gfoss
out .or gross in migration estimates, shown by the estimates given in
Table XIII. Gross out migration levels are less than gross in migration
levels, yielding a net in migration of 93 persons for 1968, Over the
period 1961 to 1968 the net population change for the Interlake was a
decrease of 2,694 persons, an average decrease of 0.77 per cent per
year.15 The direction of change in net migration rates varied over dif-
ferent parts of the Interlake with a decrease in eight and an increase
in five of the 13 municipalities. This evidence of net out migration
over the 1961 to 1968 period suggests that the expected net population
change for l96é would be negative. However this loné term average does
not allow for information on year to year variations in the direction of

net migration. It is argued in Chapter VII that there is a possibility

14The values and derivation of these values for components of

this procedure are given in Chapter V.

15C F. Framingham, J. A. MacMillan and D. J. Sandell, The
Interlake Fact (Wlnnlpeg. Planning and Pr1or1t1es Committee of Cabinet
Secretariat, 1970), p. 5.
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that the estimate for out migration will be biased downwards, which

could account for the net increase in Interlake‘population estimated,

TABLE XIII

ESTIMATED VOLUME OF GROSS AND NET MIGRATION

Gross Internal Gross Out Gross In Net a
Migration Migration Migration Migration

Percentage of Inter-

lake Labour Force 7.3 . 2.9 Z.1 +0,2
Volume of Labour

ForceP 1160 461 492 +31
Volume of Population 3468 1378 1471 +9%

aA‘positive value indicates a movement into the area.
bVolume figures are based on a total labour force of 15,884 per-

sons. See J. A. MacMillan and Chang Kei Lu, Area Manpower Planning:
Projection and Impact lodels, Research Bulletin iWinnipeg: Department of
Agricultural Economics, University of Manitoba), p. 7, (In preparation).

The Effect of Changes in Labour Force Characteristics
Volume estimates given in Table XIII reflect the 1968 character-

istics of the Interlake labour force. However useful information on the
response of migration behaviour to changes in aggregate labour force
characteristics can be obtained by varying the proportion of the labour

force in each group. Implied is the assumption that equation coefficients

are constant over the range of the changes.
If the level of general education and university education are
increased, equations 2.1 and 3.1 would indicate changes in the percent-

age of the population migrating. Increasing the proportion of persons:
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educated to within the range Grades 8 to 13 will increase migration
internally. However because of the low significance of the Grade 8-13
coefficient and the lack of significance of the university coefficient,
the reliability of these estimates is not considered sufficient as a
basis for policy recommendations.

The industrial composition of the Interlake labour force can be
expected to change over time, as emphasis changes from a dominance of
primary industries to a larger proportion of secondary and tertiary
eﬁployment. The effect of a change of this nature on migration is to
decrease the expected volume of migration, both for internal and out
migration, For example, if tﬁere is a decrease of 20 per cent in the
proportion of the labour force in primary industries, ail of who move
into secondary industries, the change in percentage internal migration
would be a decrease of 1.1, representing 175 persons in the labour force.
A decreése in migration can be expected as the distribution of employ-
ment becomes more satisfactory. However as this disfribution changes
the value of the coefficients would be expected to_change also. ’

Migration response to an increase in unemployment is to increase
both internal and out migration. A 20 per cént increase in the propor-
tion of the labour force unemployed can be expected to increment internal
migration by 0.1l per cent16 (16 persons) and out migration by 0.4 per
cent (64 persons).

The equations estimated indicate that both ihternal and out mi-

gration are significantly affected by manpower retraining services.

16The changes in migration probability refer to increments.,
For example, from 7.3 to 7.4 per cent, not 0.1 per cent of 7.3.
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Considering the aggregated situation, an increase of 20 pef cent in the
proportion of the labour force receiving manpower services can be ex-
pected to increase internal migration by 0.2 per cent (32 persons) and
also out migration by 0.2 per cent.

In this section, the impact of different factors on migration
has been based on statistically significant variables. HKathematically,
non-significant variablesAalso influence the estimates obtained, however
the reliability of the coefficient values of such estimates is not suf-

ficient for their use in manipulation of the model characteristics.

Results obtained from Eoth the behavioural and volume sections
of the study provide information for the evaluation and modification of
existing manpower adjustment programs. Implications and conclusions
drawn from fhese results are presented in Chapter VIII, following an

outline of some of the limitations of the results obtained,




CHAPTER VII
LIMITATIONS

To analyse and interpret components of the migration process, a
series of statistical techniques formulated into models have been applied
to socio-economic data. Because it is not possible to fully represent
reality by use of such models, and the data available does not always
correctly reflect the population under investigation, the results ob-
tained are subject to certain limitations. This chapter outlines these
limitations in two sections--limitations of the model and limitations of

the data.
LIMITATIONS OF THE MODEL

The Overall lodel Structure

The definition of migration as used in this study refers to a
relocation of residence. A time period of one year is used for the
analysis, and an individuél's address at the end of this period is taken
as his final residence. However an individual may move from the Inter-
lake to Winnipeg, to Brandon'and then back to the Interlske and be
classified as an internal migrant for the purposes of the study. It is
not feésible to include such behaviour in the model.,

The overall model is based on a sequence of processes, the be-
havioural equatioﬁs give input'for the volume estimates which give input

for impact estimation. Any errors or biases in the early stages of the

97
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process are carried through to the other stages. In a dynamic context,
such errors would be compounded over time, leading to less accurate

output estimates as time increases.

' The Behavioural Equations

The concept underlying the behavioural section is based entirely
on characteristics of individuals. As such, the estirates are based
entirely on conditions within the Interlake Area. Other conditions (the
"pull" effect) enter the estimation process only as they have influenced
the data values, For example, the effect of distance and economic con-
ditions outside the Interlake influence an individual's behaviour. When
used as data input to the behavioural estimates, the data reflect the
distance and economic conditions., Thus any one set of coefficient esti-
mates is based on the general economic and social conditions which exist
when the data were collected. It is not possible to include these con=-
ditions directly in the behavioural equations due to the microanalytical
nature of the variables. One possible way to determine the influence of
outside economic conditions would be to estimate the equations using data
collected under different conditions. Problems would still arise however
due to variation in factors other than the economic conditions under
study.

A second shortcoming of the conceptual approach taken to migra-
tion behaviour is that it is not possible to derive an estimate of in
migration by the same procedure without the collection and processing of
" a huge volume of data on the Manitoban and Canadian labour force, An
outside estimate of in migration must therefore be obtained.

Dummy variable regression analysis, the technique used in the
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behavioural equations, implies several behavioural assumptions which do
not always reflect the actual situation., Included in these are the as-
sumptions of no significant interaction between independent variables,
and homogenous behaviour in the characteristic ranges specified by the
variables. Further discussion of these problems is given in previous
chapters.
Two statistical problems are relevant in interpreting resuits
obtained. The first is the existence of heteroscedasticity in the esti-
mated equations, thus requiring use of an adjustment routine to approxi- ZE
mate the true standard error estimates. The second problem is that no |

measure of the amount of variance explained by the equations is obtained.

Transfer to Volume

Transfer to volume estimates based on the behavioural equations
also transfers the shortcomings of those equations. If the estimates
are to be used for prediction, no indication of the variance explained

is available on which to base the choice between alternative equations.

LIMITATIONS OF THE DATA

General Considerations

The model specified for this study provides information on a
range of characteristics of the migration process. However to obtain
this information a very large volume of input data is required. This

data must be detailed so that information on individual characteristics

is obtainable., A sample can be used to estimate coefficients of the
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behavioural equations, however for the transfer to volume, information
on proportions of the population possessing each characteristic is re-
quired. Estimation of migration for any particular cohort of the labour
force requires information on the proporfions éf that cohort in each of
the groups represented by the variables, To the extent that the data
required is not available, this characteristic of the model becomes a

limitation.

Data for the Behavioural Section

The data used to estimate the equations of the behavioural sec-
tion are taken from a stratified sample of the Interlake labour force.
Characteristics of this sample are outlined in Chapter V. Mobility data
in the sample refer to a one year period, and therefore data on charac-
teristics of the labour force refer to that period. Data on these
characteristics refer to the last job held, which in the case of migrants
could be the job éfter migration. An attempt to use the second to last
Job in the case of migrants was not successful as several persons who
migrated reported on one job only. Thus, to retain the conceptual baéis
that an individual's characteristics before migration determine the
migration probability, it is necessary to assume that migrants remain in
the same industrial group before and after migration, and secondly, that
if a person is unemployed for more than eight weeks, he is unemployed
for at least eight weeks before migration. A similar assumption is
necessary for the income groups, this value being taken over the whole
year. It is hypothesized that these assumptions do not severely limit
the meaning of results obtained, although no test of this hypothesis is

undertaken,
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For the purposes of the behavioural analysis the data are
separated into three groups~-non migrants, internal migrants and out
migrants. Of the total number of contacts attempted in the survey, 63
persons were classed as "distant clients"--persons who had moved out of
the survey area and were not able to be contacted. The effect of this
group of non respondents on the sample is to reduce the number of out
migrants included. In the behavioural equations, one effect is to bias
the absolute value of estimated coefficients downwards for the proba-
bility of out migration, although it is not possible to determine the
extent of this bias. It is suggested that the effect of not including
the distant clients in the data sets does not affect the significance
levels for coefficients, as is argued in the context of manpower programs

in the previous chapter.

Volume Estimates

The exclusion of distant clients from the data used to estimate
equations for projection is expected to decrease the size bf the coef-
ficients for out migration, and inérease the size of coefficients
estimated for internal migration. Because the gross out migration esti-
mate is used in conjunction with the estiﬁate for in migration to derive
net nmigration for the area, there will be a downﬁard bias in the net out

migration estimate.




CHAPTER VIII

IMPLICATIONS AND CONCLUSIONS

The results obtained in this study indicate several important
implications of the migration process in general, and more specifically,
as it relates to the Interlake Area., Some of the implications are dis-
cussed in this chapter, followed by a review of the major conclusions

reached in the study.

Implications of the Research Results

Residence. Rural people do not tend to be more mobile or to
move more often than persons with urban residences. However this re-
lationship does not imply that relative rural-urban settlement patterns
‘will remain constant, as no information on the urbanization of the des-
tinatibn area of either rural or urban migrants is provided. That rural
and urban residents exhibit similar rates of migration implies that there
are two possible ways by which relafive rural-urban residence patterns
could be altered--by changing the relative rates of migration of the two
groups, and secondly, by changihg the destination of persons who already
migrate. Comparison of the cost of these two policy alternatives would
indicate the lowest cost method of changing residence patterns. Given

that participation in the mobility program offered in the Interlake Area
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has been less than anticipated,1 the second policy suggested could be

investigated as a viable alternative. -

Age. The coefficient for out migration of persons aged 17 to 25

years is relatively large and highly significant, indicating that per-

sons in that age group tend to move out of the Interlake more than older
persons., Data on the migrants used for the estimation of in migration
.show that none of the in migrants were in the 17-25 age group. The net

effect then will be a decrease in the proportion of the Interlake labour

force in that age group.. Over time this pattern will reduce the mobility'
'(and therefore adjustment) potential of the labour force, suggesting an
increasing requirement for policies designed to increase mobility, if the

objectives remain the same,

Sex and marital status. The results imply that the composition

of the Interlake labour force in terms of sex'distribution and marital

status will not be significantly affected by migration.

Time in municipality. Persons resident in the area for less

than 10 years are more likely to move out of the area than longer term

residents. Thus it can be considered that there is a base group of the
labour force who are long term residents, and fluctuations in the labour

force size and composition are caused largely by a more mobile group of

persons moving in and out. That is, there is no tendency towards an

overall replacement of the labour force.

1J. A, HaclMillan and Chang Mei Lu, Regional Developmental
Planning and Evaluation: An Impact Analysis of lianitoba's Interlake Area
Development Plan, Research Bulletin (Winnipeg: Department of Agricultural
Economics, University of Manitoba), p. 7, (In preparation).
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Ethnic origin., Indian and Metis persons tend to migrate out of

the Interlake Area more than all other persons.- However it is likely
that such persons tend to be more mobile in general than other persons,
as indicated by the high significance of the coefficient for multiplé
migration for this group. That is, that relocation to any one destina-

tion is not considered a permanent move by Indian and Metis persons.

Education. Results obtained indicate that formal education in
general does not significantly affect the migration behaviour 6f in-
dividuals. Because out migration is not thus affected, concern about
the declining quality of the labour force and a loss of investment of
educated persons moving out may not be warranted. However the actual
education and skill level of the labour force are not necessarily
accurately measured by formal education. A preferable indicator may be
length of job experience or specific trades training. The significance
of coefficients for various manpower retraining programs support this_
suggestion. The formal education level of the sample of in migrants
included four persons only with iess than Grade 8 education, the re-
m&inder of in migrants had education in the range of Grades 8 to 13. If
these relationships hold over time, then the average level of education
of the Interlake labour force can be expected to increase., However
further research is required into the relationship between migration and
education, specifically including absent sons and daughters who are not

included in this analysis.

Industrial composition. The mobility of persons in primary in-.

dustries is greater than for other persons. Therefore as the emphasis
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of industrial composition of the labour force changes from primary fo
other industries, then the mobility of the labour force will decrease.

It can also be expected that the size of the coefficient for primary in-
dustry will decrease simultaneously as the need for adjustment through
mobility decreases for that group in the labour force. From the -
analysis of relocation preferences, persons in primary industries do not -
tend to have signifiéantly different preferences than all other persons
in the labour force, despite the higher probability of migration for

this group. This relationship implies that commuting may be a more
acceptable alternative to enaﬁle such personé to achieve satisfactory

employment situations.

Level of unemployment. The results show that levels of migration

vary directly with the level of unemployment, reflecting the adjustment
role of migration. Persons who tend fo be unemployed are likely to be
in a more mobile group than other persons increasing the mobility
potential of unemployed persons, particularly for migration out of the
Interlake.. Because unemployed persons do not differ from other persons
in their preferences for relocation, it is implied that the adjustment
role of internal migration is replaced by persons commuting to jobs

within the Interlake, while retaining their initial address.

Income. Migration behaviour varies between persons of different
incomes. The résults indicate that those members of the labour force
with less than $1,500 income are less mobile than any other income group.
Coupled with the relationship that persons in this income group have

similar relocation preferences to all other income groups, the need for
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some policy to increase the mobility potential of such persons is iﬁ-
dicated. Results from the equation with income below $1,500 as the
dependent variable indicate that existing manpower services do tend to
increase the estimated mobility potential of these low income persons.
However further research into the income-migration relationship is re-
quired to determine whether low income is a barrier to migration, unable
to be offset by alternafive measures such as manpower service participa-

tion.

lanpower services. All manpower services studied increase the

probability of migration. Different services have different levels of
influence on the migration process. One possible mechanism by which
manpower services influence migration is by raising program participants!
.preference for relocation. If the increased mobility resulting from
manpower service participation reflects a satisfactory adjustment of the
labour force, then the existing programs may be sufficient. However,‘
projections made for the Interlake indicate that by 1980, about 5.7-8.8
thousand of the area labour force will need to be employed‘out of the
area, in government or finance sectors, or they will be unemployed.2
Thus the existing manpower programs will not fulfill the required adjust-
ment role of increasing the potential for out migration. A program of
Vobility Assistance and Exploratory Grants has been offered in the area,

3

although the program has had low participation.” A need for programs

2J. A, Maclillan and Chang lMei Lu, Area Manpower Planning: Pro-
jection and Impact Models, Research Bulletin (Winnipeg: Department of
Agricultural Economics, University of Manitoba), p. 63, (In preparation).

3

MacMillan and Lu, op. cit.
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designed specifically to increase the potential for out migration is

therefore indicated,

Volume of migration. Estimates of the volume of migration in-

dicate that underlying the small net change in the Interlake population
attributable to migration, there are relatively large flows withiﬁ the
Interlakeiand out of the Interlake., Varying the figures representing

the proportion of the Interlake labour force with a given set of charac-
teristics yields alternative estimates of the volume migration. The
results thus obtained show that large changes in labour force composition
produce relatively small changes in the volume of migration. This re-
lationship holds for participation in manpower services, supporting the
suggestion of a requirement for programs specifically to increase migra-

tion potential.

Conclusions

The stated objective of this‘study was to construct a model of
the migration process for the provision of information relevant for a
regional labour force adjustment policy. Subsidary objectives relate to
the impact of manpower programs on the migration process, and an empirical
investigation of the use of qualitative variables for quantifying social
factors in economic research. These three objectives have been met in
the study:

(a) Construction, estimation and manipulation of components of
the research model have isolated significant relationships between migra-
tion and characteristics of the labour force. The analysis shows that

the process of migration is selective, however internal and out migration
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tend to be selective on the basis of different characteristics. On fhe
basis of characteristics of the labour force, a method of projecting
volume of migration has been developed. Estimated values show that the
net change in population of the Interlake Area attributable to migration
is low,

(v) All manpower programs have some impact on migration.
Different programs affect different aspects of the migration process in
different ways, however the general impact is to increase the probability
of migration for program participants.

(c) The use of qualitative dependent and independent variables
in a multiple regression framework provides a convenient and meaningful
technique of analysing complex relafionships, subject to some con-
ceptual and statistical limitations. Procedures are developed to over-
come these problems.

One overriding conclusion dominates all aspects of the study--the
need for further research, particularly into the relationship between
manpower policies and migration. Other areas of concern are the rela-
tionships between migration and disadvantaged groups in the labour |

force--persons in low income groups, the primary sector and the unemployed.

.
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APPENDIX A

TECHNIQUES OF DUMMY VARIABLE REGRESSION ANALYSIS

FOR QUANTIFYING SOCIAL FACTORS

Huch of the data used for the analysis of socio-economic systems
'is in the form of classifications (eg. sex, ethnic origin, marital
status, occupational classification). There are various alternative
techniques available to account fof the behaviour of a dependent vari-
able as a function of a group of independent variables, some or all of
which are categorical in nature. Two examples are analysis of variance
and multiple regression analyses run on a separate set of numerical
variables for each classified set of relationships. |

Such techniques however become less satisfactory as the number
of cross classifications increase, the number of cells with few or no
observations in them increasing. As this problem extends to more cells
the saﬁpling variability iﬁcreases;l One of the proﬁerties of fitting a
surface by least squares is that information from other parts of the
sample is brought to bear on these "thin® cells.2 Therefore, a modi-
fication of multiple regression is required so that categorical data can

be introduced. This can be achieved through the use of dummy variables.

1G. H. Orcutt et al., Kicrosnalysis of Socio-economic Systems: A
Simulation Study (New York: Harper and Brothers, 19615, Pe. 224.
2Ibid.
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DUMMY VARIABLE ASSIGNMENT

Dummy variasbles can be assigned to data which is able to be
divided logically into mutually exclusive classes or groups, and where
the effect-of a class difference is to change the intercept of the re-
gression equation and not the slope.? (This latter condition can be
relaxed however.) Notice’that this formulation does not restrict the
use of dummy variables to attribute data--variables conventionally
measured on a numerical scale can also be broken into appropriate cate-
gorical factors. Disregarding estimation problems momentarily, each
class of each categorical factor is represehted by a separate independent
varigble. Each of these variables is given a value of one or zero for a
given observation, depending on whefher that observation is, or is not a
member of the class represented by that variable. (Values such as a
series of positive integers can be used for trend analyses, however in
many cases the ordering of value allocation imposes an outside scale
effect on the data.)

For the purposes of illustration, consider two independent

factors, say age and sex, being used to explain a dependent variable, We
will divide age into three variables, say 0-20, 21-50, 51+. The sex
factor has two classes, male or female. Our model for regression is

then:

Y=a1+le1+b2X2+b3x3+b4zl+b5Z.2 (12)

3 “

N. G. Tomek, "Using Zero-One Variables with Time Series Data in
Regression Equations," Journal of Farm Economies, Vol. 45 (1963), p. 814.
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Where Y is the dependent variable, ‘ o

X X, X3 are the three age variables,

Zl and 22 are the two sex variables,

8y is the equation constant,

bi are the regression coefficients for i =1 sv.. 5
Nofice that the variables are exhaustive--all possible age and sex com-
binations are covered, and mutually exclusive--no one person can be
represented by more than one variable for each categorical factor.

Numerical values for each of the six combinations of age and sex

would be given as in Table XIV.3A Technically, equation (12) based on

such data is indeterminate, since there are more coefficients than there

3AThe choice of this particular specification of the age variables
is in fact arbitrary. It is possible to derive the marginal coefficients
of the classifications of a continuous factor by alternative assignments
of the zeros and ones. Continuing the above examgle, age could be re-
presented by a set of three dummy variables x* Xz, X;, where;

1’
X = x
y A |
X: = X X
2 T At 4y
+*
X3 = Xl + X2 + X3
*
Thus Xl = 1 for age O - 20 years

= O for age greater than 20

X2 = 1 for age O - 50 years
= O for age greater than 50
%*
. X3 = 1 for all ages.

It can be shown that the estimates of the marginal coefficients under
this assignment are the same as those obtained with the assignment given
in Tgble XIV.



1l16a

TABLE XIV

CODING OF VARIABLES FOR REGRESSION ANALYSIS

' Independent Variable
Characteristic X X X Z Z

1 2 3 1 2

1. Male
Age 0-20 1 0 0 1 0
21-50 0 1l 0] 1l 0
51 plus 0 0 1l 1 0

2. PFPemale
Age  0-20 1 o 0 0 1
21-50 0 1 0 0 1

51 plus 0 0 1 0 1
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are independent normal equations based on the least squares criterion.4
That is, there is perfect linear multiple correlation among the inde-
pendent variables of each class, so that any attempt to estimate the
regression parameters of equation (12) will fail because of singularity
in the moments matrix.5

Solution of such an equation then requires the imposition of
additional constraints on the parameters. Three types of constraints
are possible, each d:signed to remove the perfect intercorrelation among
the variables, |

1. Constrain one of the coefficients for each of the independent
classes to zero.

2. Constrain the constant term to zero.

3. Constrain to zero the sum of the coefficients for each group
of variables that represents a single factor.6

For example, given equation (12) above, each of the constraints

would give a different specification.

Congtraint 1

Using constraint 1 the equation to be estimated would be:

Y = a, + b, X, + b.X. + b.Z (13)

4

E. Melichar, "Least Squares Analysis of Economic Survey Data"
(Paper read at the Annual Meeting of the Lmerican Statistical Agsociation,
September, 1965, Philadelphia, Pennsylvania), p. 3.

5D. B. Suits, "Use of Dummy Variables in Regression Egquations,"
Journal of the American Statistical Assocation, Vol. 52 (1957), p. 549.

6'I‘omek, op. cit., p. 819,
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Where Y., X, X3 and Z, are as in equation (12),

&, is the new equation constant, and

b2, b3 and b5 are estimated coefficients.
Here, variables Xl and Zl have been used as "base" conditions for the
equation. That is, the value of Y, if all the independent variasbles are
zero, represents a male aged 0-20 years. If X2, X3 and 22 are zero,
5 + b2.

Thus the b coefficients estimated under this constraint represent de-

Y = aye If a person is a male aged between 21 and 50, Y = a

viations from the omitted classes. The effect of the omitted classes

7

are embodied in the constant term.

Constraint 2
Using constraint 2, the equation to be estimated would be:

T = b X +b, X, + b3 x3 + b4 Zy + b5 Z, (14)

The regression coefficients in this case represent deviations from zero.

Constraint 3

Under constraint 3, there are two suggested approaches--to con-
strain the unweighted sum of coefficients to zero,8 or to weight the
coefficients by the number of observations ih the respective class and
constrain the sum to zero. Thig»}atter constraint involves estimating a

regression equation on a transformed data set, and substituting back to

TIbid., p. 821.

BIbido’ po/ 8190
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find the individual coefficients.9 When the unweighted sum is set equal
to zero the constraint is satisfied by changing the dummy variable assign-
ment to use ones, zeros and minus ones. Table XV shows the dummy variable
assignment for the exémple éiven in equation (12)., For a dichotomy the
assignmént becomes 1 and -1, and for a trichotomy or greater becomes 1,
zeros and -1, As with the first constraint discussed, one variable from

each classification is dropped (in Table XV, X, and Z

3 5 &re given this

role)., Thus the equation estimated is:

Y=a4+blxl+b2X2+b4zl (15)

TABLE XV

DUMMY VARIABLE ASSIGNMENT UTILIZING CONSTRAINT 3 .

Independent Variable
Characteristic X X pA

Y 2 1
1. Male

hAge 0-20 1l o 1
21-50 0o 1l 1
51 plus -1 -1 1

2., PFemale
Age 0-20 1l 0 -1
21-50 o 1 -1
51 plus -1 -1 -1

The normal zero-one assignment holds for presence or absence in the

classes represented by X,, X, and Z,. However when an observation falls

1’ 72 1

9Melicher, op. cit., pp. 4-6.
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in an omitted class, each of the remaining variables representing the

same factor assume the value of -1, The intercept term, a,, is equal to

4
the mean of the dependent variable, Y. The coefficient estimated for
each independent variable is then the deviation from the mean associated
with membership in that class.lo

The results obtained through use of each of these constraints
are identical. The estimated value of the dependent variable will be
the same for any one set of data. The tests of significance under each
constraint yield identical values.11 The only difference is the actual
value of the coefficients, each form of which has a different interpre-
tation. However, the parameters of each form aré related by a linear
transformation and it is possible to transform coefficients estimated
under one constraint into the values that would be obtained by esti-
mation under an alternative constraint.12

The choice of which constraint is.to be used thus becomes a func-
tion of ease of computation and the objectives of the researcher. Since
the computational characteristics of each constrained form is similar
(except where the weighted version of constraint 3 is used) the latter
criterion assumes dominance,

Remarks in the remainder of the paper will deal with the ap-

plication of dummy variables utilizing the first constraint.

05414., p. 6.

1y ia.

. 12These transformations are given in Suits, op. cit., p. 549;
see also Kelichar, op. cite., p. 7. :
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CHARACTERISTICS OF THE AWALYSIS

Functional Form

Dummy variables can be used alone on the right hand side of an
equation or in combination with conventionally measured numerical vari-
ables. Where the independent variables are all in dummy format the

function specified is a step function as illustrated in Figure 4.13

a. +b + —

o 20 50
Age in Years

Figure 4. Example of a Step Function

In this figure, the three age classifications used as an example above,
are shown in relation to the dependent variable as specified in equation

(16), for assumed values of the coefficients (b2 > b, > 0).

3

Y = a5 + b2 X2 + b3 x3 (16)

13Correc‘t representation requires three dimensions.
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Over the ranges specified by the classification intervals, the value of
the dependent variable takes on the value of the base class (ages 0-20)
plus any deviations attributable to membership of another class. That

is, the conditional expectation of the dependent variable is:

B (lel) = & (17)
E (1]x,) = a; + b, (18)
E (Y|x3) = a; + by - (29)

This specification can be applied in n-dimensions leading to a step
function which is very free in form~-the path of the expectation of the
dependent variable being free to vary in complex ways as the independent

14

variables vary. Such a functional form at first glance does not appear
to correspond to the continuous linear and curvolinear relationships
specified in much of economic theory, eg. production functions and con-
sumption functions., However because the multidimension step function is
free in form, a prespecifiea functional form--linear, quadratic, etc. is
not forced ontb the data. In this way, the use of such a function can
provide an interesting and informative test of egisting theory with

little more effort than is required for the omnipresent computer generated

linear and log linear functions.

Analysis of Variance and Covariance

Statistically, multiple regression on all dummy variables is

l&A. Se Goldberger, Econometric Theory (New York: John Wiley and

Sons, Inc., 1964), p. 222,
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equivalent to the Analysis of Variance.15 The coefficients are similar
to row and column effects in a multiple analysis of variance, except that
they represent differences from a pivotal cell rather than from the graﬁd
mean.16 This pivdtal cell is the variable dropped from the equation when
one of the coefficients in each class is constrained to zero. This is a
very efficient method of computing a multiple analysis of variance, es-
pecially where cell frequencies are unequal. The ready availability of
multiple regression programs enables an easy transition, through use of
this technique, to the analysis of variance routine.
V¥here both dummy variables and nume:ical independent variables

are included in the equation the model becomes that known as the Analysis

17 In this model the effect of class difference is to

of Covariance.
change the intercept of the regression equation without changing the
slope coéfficients. Let age be feprésented as a set of three dummy vari-
ables, and income as a continuous variable. Consider a dependent vari-

able Y. A possible response of Y to changes in age and income using a

covariance model is illustrated in Figure 5.

15R. Je Wonnacott and T, H, Wonnacott, Econometrics (New York:
John Wiley and Sons, Inc., 1970), p. TT.
160rcutt, op. cit., p. 227,

17Wonnacott, op. cit,
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0 20 50

Age in Years
Figure 5. Illustration of Regression Using Covariance
Mode118

Notice in Figure 5 that the slope is constant for each age class, how=-

ever the position of the line changes by the deviation of each age class

]

L
coefficient from the equation intercept. Such a specification can be

used to highlight effects such as geographical differences in demand or
differences over time. It is possible to test if the difference between
each class is significant by testing the significance of the dummy vafi-
able coefficiepts. Gujarati has outlined the use of dummy variable re-
gression analysis as an alternative to analysis of variance and analysis
of covariance methods.19
vUtilizing a step function as specified in either the analysis of
variance or analysis of covariance model implies the assumption that the

effect of a class difference is to change the level of the intercept by

a constant amount for all observations within that class. If the

18Correct representation requires three dimensions.

19D. Gujarati, "Use of Dummy Variables in Testing for Equality
Between Sets of Coefficients in Linear Regressions: A Generalization,®
American Statistician, Vol. 24, No. 5 (December, 1970), pp. 18-21.
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requirements of this assumption are to be approached, non-categorical
data must be divided into causally homogenous classes. There are two
possible ways in which these assumptions can be overcome--to allow for
changes in slope within a given category in the equation specification
and/or to build interaction terms into the equation. The first of these
techniques is outlined below. A discussion of interaction follows in

the next section.

Slope Changes

A second form of covariance analysis is to allow for both inter-
cept and slope changes. Obviously it is only possible to introduce a
slope change for variables able to be measured on a numerical scale,
Consider for example the equation used previously, with a dependent
variable as a function of two independent factors, age and sex. Age is

divided into three variables--ages 0-20, 21-50 and 51 plus. The equation

Y=a+b2X2+b3X3+c122 (20)

Where Y is the dependent variable,

X2 = 1 for ages 21-50,
= 0 otherwise,
X3 = 1 for ages 51 plus,

0 otherwise,

22 = 1 for female,
= 0 otherwise, and

a and b2, b3, c, are the equation parameters.
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Such an equation specification assumes zero slope for each variable, that
is, cﬁanges in intercept only. To introduce slope changes within the

range of the age division, three new variables must be introduced.

X4 = gge in years

X5 = age in years for range 21-50
= O otherwise

X6 = age in years for range 51 plus

0 otherwise

Thus X5 = X4 X2, and

Xg = Xy Xs
Equation (20) now becomes:

Y = a+b, X, +b +b_X_+b + c, Z

2%a " 05 X5 ¥y Xyt D Ky 4 B Xg 40y 7,  (21)

Where b4, b5, b6 are the coefficients of variables X4, X5 and X6
Now, consider a male aged between 21-50, whose behaviour, Y, is to be

analysed by equation (21):

Y = a + b, + b4 x4 + bs-x5 | (22)

But X, = Xs’ so let (b4 + b5) = k), a constant, and (a + b2) =k

4 2
another constant. k1 is the slope of the regression line, and k2 is the
intercept.

Consider a male aged more than 50 years old.

Y = a + by + b, X, +Dbg X (23)

As X, = Xg, letu(b4 + b6) = k; and (a + b3) =K.

Since kl # k3 there is a change in slope, and since k2 # k4 there is a

change in the intercept. This situation is shown in Figure 6.
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0 20 50 Age in Years

Figure 6. Illustration of Slope and Intercept Changes

In Figure 6, the coefficients give deviations from the coefficients of
the base age, 0-20. In this example b2>'b3>0 and b6< b5< 0. Logarith-

'mic or other transformations of the continuous data could be introduced.

Interaction

Interaction is the situation which exists when one or more
characteristics jointly determine the value of the dependent variable.
That is, the effect of each characteristic is not necessarily additive.
For example, an advanced education can be expected to increase a man's
job status more than a woman's, 'To use an equation specificationAwhich
includes these two characteristics, as additive factors, will prevent a
true assessment of the relative importance of each varisble. Interaction
is not the same relationship as intercorrelation. To continue the above
example, income and education may be highly correlated with one another
but not interact. However, sex and education, although not correlated

with each other, may interact to influence the dependent variable Jjointly.
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Detection of interaction may be by one of several ways.zo An
analysis initially carried out on the entire sample may be re-run for
some sub-group of the sample not containing the hypothesized interaction
and the two sets of results compared to see if the results from analysis
of the vhole sample are biased., A second method is to examine two and
three way tables of residualé from an additive multivariate analysis and
look for any pattern indicating interaction. A third alternative is to »
isolate a sub-group of the saﬁple of given characteriétics, and derive
an expected average value for that sub-group utlizing the multivariate
coefficients., Deviation of the expected value from the actual average
for that sub-group indicates something more than an additive effect is
present., Yet another alternative is to use an analysis qf variance on
cell means to look directly for interaction effects. Perhaps a less
empirically oriented alternative is to hypothesize interaction effects
based on a priori expectations, and to test such relationships in the
analysis. |

Having detected interactioh at a level serious enough to make
the additivity assumption untenable, there are sevefal suggested alter-
native methods of introducing the interaction terms. Firstly, a com-
bination dummy variable can be used. For example, a dummy variable may
be given a value of one if the observation is both male and has education
to Grade 12, and the value zero for all other combinations. Many such

combinations are possible--the number increasing rapidly with an

20The following section is based on: J. N. Morgan and J. A.
Sonquist, "Problems on the Analysis of Survey Data, and a Proposal,"
Journal of the American Statistical Association, Vol. 58 (1963), pp.
415-434.
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increase in explanatory factors. Secondly, where the majority of inter-
actions involve the same dichotomy, two separate analyses may be used.
A third method is to run an analysis with a given set of explanatory
variables. The residuals from this first analysis can then be run
against a second set of variables, and if required, the resultant re-
siduals run against yet a third set. However, for the successful appli-
cation of this alternative, there must be some logical reason why one
set of variables takes prescedence over another set such as a chain of
causation. This last alternative is simila: to that suggested by Morgan
and Sonquist.2l

Allowance for interaction effects increases the computational
burden of the analysis, and taken to the possible limits, strains the
capacities of the data and available computer programs. However, for
results of an analysis of this nature to be at all satisfactory, it is
necessary to investigate the possibility of interactions and where

necessary to allow for them in the equation specification,

Qualitative Dependent Variables

Dummy variables can also be used as the dependent variable in an
equation specification.22 In such cases the dependent varisble takes on
a value of unity if the observation falls in the class of dependency, and
zero if it does not. The independent variables can be either numerical

or dummy variables or both. Examples of such dependent variables are

2lryia.

22J. Johnston, Econometric lethods (New York: John Wiley and
Sons, Inc., 1964), p. 224.
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whether or not a persons owns a car or does not, whether a person has a
a mortgage on his farm or does not, or whether a person migrates or does
not.

If a multiple regression is run on such a dichotomous dependent
variable Y, and a series of independent variables, X, then the calculated
value of Y for any given X is an estimate of the conditional probability

3

of Y, given X.2 The least squares coefficients of the dummy variables

are actually the cell means. Two studies utilizing all dummy variables

are those by Orcutt studying the mortgage-debt holdings of United States

spending units,24

25

and Lansing and Blood in the study of non-business air
travel,
The method of discriminant analysis is essentially regression
analysis with a dichotomous dependent variable. The purpose of such
analysis is to find the linear combination of various factors which will

best discriminate between two groups of variables.26

Testing the Equation

The evaluation of an equation using dummy variables covers the
same components considered in a conventional regression equation. The

significance of any one factor (treating the variables into which that

231pid.

240rcutt, op. cit.

2
5J. B, Lansing and D. M. Blood, "A Cross-Section Analysis of

Non-Business Air Travel," Journal of the American Statistical Assoccia~
tion, Vol. 53 (1958), pp. 928-947,

260. Tintner, Econometrics (New York: John Wiley and Sons, Inc.,
1965), p. 96.
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factor is divided as a group) can be tested by use of an F-ratio, in
combination with partial R2 for that faétor.27 EBach individual coef-
ficient can be tested using the t test printed out in the computer out-
put. However, Melichar indicates that, under the type of constraint
where one variable is omitted, a test of whether a coefficient is
significantly different from zero is in effect testing for the signifi-
cance of the deviation of that class from the omitted class.28 A
further complication, associated more with sample survey data in general
rather than this specific use of such data, arises when tests based on
simple random sampleslare applied to data from stratified or clustered
samplés.

Values of fhe R2 can be expected to be low for cross section sur-
vey analyses in general.29 More specifically, values of this coeffi-
cient will tend to be extremely low where a dichotomous dependent
variable is used in conjunction with dummy independent variables, unless
the survey data tends to be distributed with the mean centered on one of
the two possible values, O or 1. This situati&n can be illustrated
diagramatically. Figure 7 shows a situation with one independent dummy
variable, X and a dichotomous dependent variable Y. (It is easy to

conceptualize this simple example expanded to n-dimensions.)

2Tyelichar, op. cite, p. 17

28:[bido 9. Po 18,

291bid., p. 15.
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Figure 7. Illusfration of Data Distribution for Data
Classified into Dummy Variables

All observations, classified in this format, must lie at one of the four
points 0 (0,0), 4 (1,0), B (1.1) or ¢ (0,1). The value of the coeffi-
cient of X will be the mean value of all observations classified X = 1.30
Now if the majority of observations are clustered at C, the value of the
regression coefficient will be low. Similarly if they are clustered at
B, the value will be high (near 1). In both caseé, the explained
variance, given by the R2 will tend to be high, The more even the dis-
tribution of obéervations between B and C however, the more nearly the
coefficient will tend to 0.5, and the lower the R2 will be. Because
socio-economic data relating to such phenomena as migration or mortgage-
debt patterns contain elements of human behaviour, and because human
behaviour is so variable, low values of the coefficient of multiple

correlation are to be expected. A discussion of the appropriateness of

30Johnston, op. cit., p. 227.




133

31

the R2 in such situations is given in Neter andlMaynes.
Several important problems arise with the use of a dummy depen=-
dent variable. Tobin has suggested that utilizing a limited dependent
variable may violate the assumptions of the normal model under certain
conditions.32 An example of a limited dependent variable is the 0,1
value of a dichotomous variable. The basis of the eriticism is that at
the limiting values it is not possible to have deviations from the ex-
pected limiting value in both positive and negative directions. Where a
zero-one dependent variable is used, for some X the value of Y will lie
outside the zero-one interval, which leads to probiems of interpretation
as a probability. If such a situation is untenable then it is necessary
to consider non-linear functions with asymptotes zero and one., Three
examples are the integrated normal (probit) model, the lﬁgistic curve
and the simple exponentia.l.33
It can be shown that the assumption of homoscedastic distur~
bance variances does not hold with dichotomous dependent variables,34

The consequences of heteroscedasticity are that least squares is un-

biased, but inefficient, and that the conventional least squares

31J. Neter and E. S. laynes, "On the Appropriateness of the Cor-

relation Coefficient with a 0.1 Dependent Variable," Journal of the
American Statistical Association, Vol. 65 (1970), pp. 501-509,

32J. Tobin, "Estimation of Relationships for Limited Dependent
Variables," Econometrica, Vol. 26 (1958), pp. 24-36,

33A. Buse, "A Technical Report on the Uses, Problems and Poten-
tial of Quantitative Dependent Variables as Applied in the Social
Sciences, Particularly Economics" (Edmonton: Alberta Human Resources
Research Council, 1970). (Mimeographed.) This reference develops the
models indicated,

34W. G. Bowen and T, A. Finegan, The Economics of Labour Force

Participation (Princeton: Princeton University Press, 19695, Po 645,
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estimator for_the variance of the estimates is biased and inconsistent,
which in turn invalidates conventional tests of hypotheses.35 Use of
generalized least squares transforms the model to comply with the homo-
scedastic assumption.36 However, if any of the observations fall out-
side the zero-one interval then the calculated variance will become
negatiQe, which is not péssible. Bowen and Finegan cite this problem as
a reason for not using generalized least squares, however they do attempt

37

to estimate unbiased and consistent variances. This same estimation
procedure is used in the text of this thesis.

In testing variables for multicollinearity; simple correlations
between the independent variables are examined. Jenness suggests that

38

such correlations are not meaningful for dummy variables., However no
support for Jenness' conclusion has been uncovered either in the

literature or by examination of the calculation procedure.

35

Buse, op. cit., p. 22.

36Wonnacott and Wonnacott, op. cit., p. 322,

37Bowen and Finegan, op. cit., p. 646.

38R; A, Jenness, "“Manpower Mobility Programs," Cost-Benefit

Analysis of Manpower Policies, ed. G. G. Somers and W. D. Wood
ZKingston: Queen's University, 1969), p. 207.




APPENDIX B

EXPLANATORY NOTES ON MANPOWER SERVICES AND

DISTRIBUTION OF SURVEY RESPONSES

These notes are taken from the enumerator guide used in the
survey for the study by MacMillan, Bernat and Flagler.1

(a) BTSD2 - An academic upgrading program which upon suc-
cessful completion of various levels enables the student to
proceed into a vocational skills course - usually offered at
one of the province's 3 community colleges.

Level IV which is the lowest of the upgrading levels is a pre-
requisite entrance requirement to Level III.

Successful completion of Level III will permit the individual
to proceed into Level II or enter upon a waiter-waitress
training course or a heavy equipment operator's course.

- Graduation from Level II with a standing of 80% or better in the
three academic subjects (English, liaths and Science) which are
taught in Level II will permit the individual to enter Level I
upgrading. With a pass mark of 60% or better in all 3 subjects -
in Level II the individual may choose from a wide variety of
vocational skills courses of 1 year or less in duration upon
which to enter. These courses would normally only accept an
academic Grade 10 standing as an entrance requirement.

1J. A. MaclMillen, L. A. Bernat and J. J. Flagler, Beneﬁits and

Costs of Manpower Services in the Interlake Rural Development Area,
Research Bulletin (Winnipeg: Department of Agricultural Economics,
University of Manitoba). S

Basic Training for Skill Development.
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Graduation from Level I will permit the successful individual
to enter upon a course of 1 year or less in duration but which
normally only accepts a complete Grade XI standing as an
entrance requirement. '

Grade equivalents are usually not identified with the various
levels of BTSD upgrading. For those individuals with less than
a complete Grade X academic standing a level placement test is
given to determine at which level of the BTSD program the
individual is functioning.

(v) Vocational and Special Training - This category mainly
consists of vocational skills courses (1 year or less in dura-
tion), which are offered at the community colleges. Courses may
also be taken at some of the private trade schools throughout
the province.

Indentured apprentices are obliged to take special theory courses
in the various trades to which they belong., The theory courses
vary in length, but are usually from 4 to 6 weeks in duration.

Special training includes such courses as the heavy equipment
operator's course, carpentry upgrading courses, and various
other skills courses of a 'special' nature.

(c) Farm Management Course - A S5-month course for farm
operators to improve their farm operation skills. Course
sessions include instruction in soil and crop management, animal
husbandry, farm accounting and business techniques, and applied
science and mathematics. '

(a) HManpower Corps -~ The Manpower Corps program combines
occupational skills training with special social skills training
(money nmanagement, confidence building, employer-employee rela-
tions, ete.). Projects under the Manpower Corps program are
usually associated with a provincial public works project.

Some of the several types of projects under the Manpower Corps
program include: construction of Community Education Centres;
construction of Fisheries Training Centre at Hnausaj diamond
drillers' helpers course; beach development at Winnipeg Beach;
crafts building construction at Gimli Recreational Leadership
Training Centre; Manpower Corps Training Plant - Selkirk; etc.

(e) Training-in-Industry - Includes classroom instruction
in a business establishment. Individuals are hired as employees
of the firm. A separate contract is negotiated between the
federal government and the firm. The contract will provide for
payment of a certain percentage of the employee's wage or
salary by the federal government., The classroom training is
to be separate from the actual production process.
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(f) Employment Referral - Referral by a Canada Manpower
Counsellor of an individual to a potential job offer. Individuals
may accept the job offer, fail to report, or not be accepted by
the employer for the job position.

(g) Mobility Assistance and/or Exploratory Grants® -
Mobility assistance is usually for the relocation of an
individual and his immediate family in a centre where a permanent
job is available to the individual.

Exploratory grants are made for the purpose of exploring
feasible job opportunities in centres other than where an
individual is currently residing.
For the analysis in the above mentioned study, some of these pro-
grams were broken into iwo groups--completion and non-completion. Com-

pletion refers to persons who complete the service program, and non-

completion includes persons who failed to complete the program.

3Persons‘participating in this service were not included in the
analysis. ‘ :



TABLE XVI
TOTAL INTERVIEW CONTACTS AND DISPOSITION

Questione a
naires Not Home . Total
Cat. . Used for when No b I11 or Ineligibleo Distant N Attempted
No. . Service Category Analysis ;.ocated Contact Refusals in Jail or Invalid Clients Deceased Contacts
1 Training in Industry 23 7 7 2 . 0 ki 1 1 48
2 ¥obility : 13 3 9 0 () 7 n ) 43
3 Farm Yanagement Course 26 .3 2 2 (V) 15 1 .0 49
4 Manpower Corps Comp. 27 6 6 0 1 4 4 0. 48
5 Manpower Corps Non-Comp, ’ 24 5 12 1 1. 4 2 .0 49
6  Employment Referral Comp. 29 3 5 1 0 9 3 0 50
7 Exployment Referral Non-Comp. 23 9 6 4 1 9 T o] 59
8  B.T.S.D. III and IV Comp. 33 7 4 2 1 0 0 0 47
9  B.T.5.D. III and IV Non«Comp. 6 s 8 2 0 2 1 0 54
10 B.T.S.D, I and II Comp. 33 1 4 2 [+] 4 3 0 47
11 B.T.S.D. I and II Non=Comp, . ~ 27 9 14 1l 1 3 - 4 0 59
12 Voc, and Special Comp. 29 2 3 4 0 3 4 1 46
13 Voc. and Special Non-Comp. 27 3 4 1 1 4 3 0 43
TOTAL SERVICE 350 63 84 22 6 n 4“ 2 642
Indian Norm 22 8 8 0 1 10 16 0 65
Farm Norm 20 6 . 12 [+] [+] 12 0 )] 50
Rural Non-Farm Norm 11 5 6 2 (o] 8 1 0 33
Urban Korm 10 5 2 1 13 2 0 41
TOTAL NORM ] 63 24 34 4 2 43 19 4] 189

%Not Home When Located—-This means that place of residence was found, but client was either at work, away from home or somevhere elese
unknown to the residents of that particular home. At work, in many cases, appeared to be an excuse to avoid completing a questionnaire,

] bNo Contact--This means no contact at all with the client or family. This was a result of wrong directions or' of the client never
being heard of. 4

®Ineligible-=Clients who were not in the labour force prior to receiving their service {student), retired (control mainly), or
already surveyed for another service, insufficient data and exclusions such as 3 training in industry on a management course and 2 farm
management trainees who did not farm. Invalid-Consistently checks on the questionnaire and checks with information on agency forms resulted
in exclusion of the questionnaire from the analysis. This ocourred for a large number of farm management clients,
dm;tmt Clients—Clients who originally lived in the survey area, but have since moved out of the area,
Sourges

MacMillan, Bernat and Flagler, op., oit.

s
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APPENDIX C

CORRELATION COEFFICIENTS AND REGRESSION

EQUATION RESULTS
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TABLE XVII
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SIMPLE CORRELATION COEFFICIENTS BETWEEN INDEPENDENT VARIABLES
USED IN THE BEHAVIOURAL EQUATIONS

Variable

X

X

1 2 3 4 5 6 8
Xl 1.00
XZ -0.14 1.00
X3 0.14 -0.80 1.00
X4 -0.07 0.10 -0.05 1.00
XS 0.07 -0.40 0.30 -0.23 1.00
XG -0.09 -0.19 0.03 0.00 0.18 1.00
X7 0.34 0.09 0.02 0.04 -0.08 -0.12 1.00
X8 -0.21 0.07 -0.05 0.07 -0.02 0.01 -0.45 1.00
X9 -0.09 0.09 -0.07 -0.03 0.05 -0.05 =0.05 -0.09
xlO 0.13 0.10 -0,05 -0.12 -0,05 -0.12 0.33 -0.24
xll ~-0,10 0.06 0.00 -0.13 0.07 -0.,04 -0.05 0.03
X12 0.16 0.16 -0,12 0.08 -0,22 0,08 0.45 =0.27
X13 0.08 0.03 -0.06 0.34 -0,24 -0.11 0.24 -0.20
Xl4 0.07 0.06 -=0.07 0,02 0.01 0.00 0.07 -0.06
x15 -0.01 0.05 0.01 -0.12 0.09 0.03 -0.04 0.02
X16 -0.11 0.20 =0,03 0.07 =0.08 =0.21 0.01 0.04
X17 0.15 0.04 0.04 0.03 -0.06 -0.05 0.28 ~0,24
118 -0.08 0.10 ~0.07 0.03 ~0.10 -0.09 -0,03 0.09
x19 0.21 -0.18 0.23 -0.07 0.13 -0.0§ -0.13 0.07
X20 0.10 0.10 -0.09 -0.12 0.01 -0.03 0.31 -0.26
X21 -0,17 <0.13 0.12 -0.04 0.05 0,08 -0,06 0.12
X22 -0.08 0.1 -0.05 -0.,01 0.03 ~0.08 -0,20 0.14
X 0.25 0.10 0.23 =~0.10 0.00 -0,22 0.18

N
W

-0.11



TABLE XVII (continued)
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Variable X Xo Xn oo X, Ky X, X X
Xy 1.00
X, -0.03  1.00
X, -0.04 -0.27  1.00
X, -0.05  0.23 -0.04  1.00
X5 -0.05 0.11 -0.28 0.35  1.00
X, -0.03  0.02 0.07 0,11 =0.33  1.00
X 0.05  0.04 0.08 -0.10 -0.57 -0.24  1.00
X g -0.06  0.07 0.08 0,10 0.10 0.08 0.08  1.00
X, -0.03 0,07 -0.05 0.14 0.18 0.0l 0,01 0,22
Xg 0.07 0.02 0.00 0,07 0.09 =-0.06 =0.06  0.19
X 0,02 =0,11 0,16 -0.20 -0.18 -0.03 -0.03 0,12
X0 -0.03 0,30 =0.02 0.24 0.08 0.00 0.00 0.17
X, -0,02 -0.11 0,22 0,12 =0.11 -0.05 =-0.05  0.12
X,, -0.03 -0.07 0,06 -0.08 =-0.05 0.14 0.14  0.20
X, -0.03 =0.07 0.05 -0.03 =0.01 0.06 0.06 0,18

X197 %18 %9 X Xy Xp Xy

X, 1.00 |
Xg ~0.18  1.00
Xy -0,12 -0,10  1.00
X,0 -0.16 =0.14 -0.09  1.00
X, -0.11 =0.10 -0,06 =0.09 1,00
X,y -0,19 -0.16 -0.11 -0.15 =-0.10  1.00
X -0.17 0,15 -0.10 -0.14 -0.09 =0.16 = 1.00

23




TABLE XVIII
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Variable Coefficient S.E. C.S.E. T. C.T.
Xl Residence -0.039 0.046 0.043 0.8542 0.9191
X2 Age 17-25 0.153%% 0.081 0,045 1.8885 3.3783
X3 Age 26-50 0.001 0.072 0,041 0.0207 0.03%63%
X4 Female 0.032 0.066 0,060 0.4866 0.5309
XS Marital Status -0.042 0,051 0,047 ‘0.8232 0.8909
X6 Time in Municipality 0.069*% 0.045 0,042 1.5419 1.6457
X7 Indian or Mefis 0.097* 0.055 0.044 1.7560 2.1922
X8 Education Grades 8-13 0.062% 0.049 0,042 1,2724 1.4855
X9 University 0.390 0.296 0.350 1.3149 1.1118
XlO Primary Industry "0,179** 0.062 0.062 2.,8633 2.8889
X, Secondary Industry o.om* 0.052 0,050 1.3571 1.4197
X12 Unemployment 0.112%% 0.051 0,045 2.1727 2.5008
Xl3 Income less than $1500 =0,116%% 0.066 0,043 1.7524 2.6955
Xl4 Income $1501-83000 0.039 0.066 0.057 0.5940 0.6957
X15 Income $3001-$5000 -0.061 0.061 0,051 1.0024 1.1913
X, Manpower Service 0.207** 0.062 0.044 3.3672 4.7191

Intercept -0.073 0.121 0.6088

R 0.18%*

F Ratio 5.1591

Dependent Variable: Y

1

**¥Significant at the 1 per cent level.

*Significant at the 5 per cent level,

*Significant at the 10 per cent level.
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TABLE XIX

REGRESSION RESULTS FOR EQUATION 1.2

Variable Coefficient S.E. C.S.E. T. C.T.
Xl Residence -0,031 0.049 0.043 0.6276 0.7268
X2 Age 17-25 0.141%% 0.082 0,045 1.7121 3.1321
X3 Age 26=50 - 0.002 0.073 0.041 0.0222 00,0398
X4 Female 0.033 0.068 0,060 0.4865 0.5504
XS Marital Status - =0,041 0.051 0,047 0.7923 0.8699
X Time in Municipality 0.073* 0.045 0.042 1.5942 1.7340
X7 Indian or Hetis 0.106%%* 0.059 0.044 1.8113 2,4096
X8 Education Grades 8«13 0.053 0.050 0,042 1.0500 1.2716
X9 University 0.353 0.299 0,346 1,1807 1.0209
xlO Primary Industry 0,175%% 0.064 0,062 2,7183 2.8339
xll Secondary Industry 0.064% 0.056 0.050 1.1394 1.2841
X12 Unemployment 0.,107%%* 0.052 0.045 2.0595 2.4070
Xl3 Income less than $1500 =0.148%* 0.072 0,043 2.0707 3.4477
X14 Income $1501-33000 0.017 0.069 0,057 0.2452 0.3000
X, ;5 Income $3001-§5000 -0,081* 0.064 0,051 1.2556 1.5834
X17 B.T.5.D. Level III or IV 0,221%* 0.078 0,055 2.8154 33,9859
X18 Yocational or Special Training 0,300%% 0.082 0.065 3.6644 4.5881
X, g Farm Managment Training 0.140%% 0.105 0.056 1.3642 2,5127 ST
X, Manpower Corps or V.R.T. 0.185%* 0,087 0.070 2.1286 2.6490 A
le Training in Industry 0.152% 0.105 0.083 1.4415 1.8317 ' .
X22 B.T.S.D. Level I or II 0.244%* 0,083 0,060 2.9423 4.0675
X23 Employment Referral 0.216%* 0,087 0.063 2.4776 3.4243
Intercept -0,062 0.113 0.5495
R? 0.19%*
F Ratio_ ' - 39063

Dependent Variable: Yl
*%#Significant at the 1 per cent level,
*3ignificant at the 5 per cent level,

*Significant at the 10 per cent level.
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Variable Coefficient S.E. C.S.E. T. c.T.
Xl Residence -0.022 0.036 0.034 0.6211 0.6570
X2 Age 17-25 0.026 0.063 0,035 0.4081 0.7384
X3 Age 26-50 0.003 0.056 0,032 0.0501 0.,0876
X4 Female 0.025 0,051 0.050 0.4838 0.4944
X5 Marital Status -0.020 0,040 0,037 0.5087 0.5477
X6 Time in Municipality -0,031 0.035 0.0%32 0.8961 0,.9886
X7 Indian or Metis 0.001 0.043 9.033 0.,0324 0.0421
X8 Education Grades 8-13 0.054% 0.038 0.032 1.4079 1.6755
Xg University 0.436 0.232 0.353 1.88l1 1.23%61
XlO Primary Industry 0.106%* 0.049 0,051 2.1656  2.0657
xll Secondary Industry ~0.035 0.041 0.035 0,8669 1,0138
X12 Unemployment -0.014 0.040 0.034 0.3532 0.4216
Xl3 Income less than $1500 -0.,018 0.052 0.035 0.,3501 0.523%5
X14 Income $1501-8$3000 -0.006 0.052 0.042 0.,1222 0.1490
Xl5 Income $3001-$5000 =0.032 0.048 0,038 0,6776 0.8437
K16 Manpower Service 0.123%% 0.048 0.033 2.5479 3.7361

Intercept 0.014 0.094 0.1434

r? 0.07*

F Ratio 1.7281

Dependent Variable: Y

#*Significant at the 1 per cent level.

*Significant at the 5 per cent level,
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TABLE XXI

REGRESSION RESULTS FOR EQUATION 2.2

Variable Coefficient S.E. C.S.E. T. C.T.
Xl Residence - ~-0.031 0.041 0.039 0.7672 0.8041
X, Age 17-25 0,067 0.071 0.043 0.8714 1.4355
X3 Age 26-50 ) 0.001 0.062 0,038 0.0178 0.0292
X4 Female : 0.031 0.058 0,056 0.5355 0.5497
X5 Marital Status -0,021 0.046 .0.044 0.4547 0.4797
XG Time in Municipality -0.016 0.040 0.037 0.4052 0.4443
X7 Indian or Metis | 0.017 0.051 0.040 0.3386 0.4322
X8 Education Grades 8-13 - 0.065% 0.044 0.037 1.4914 1.7774
X9 University 0.042 0.246 0.353 1.7205 1.2004
xlO Primary Industry 0,140%* 0.058 0,063 2,5890 2.3651
Xll Secondary Industry ~-0.029 0.047 0.042 0,606l 0.6772
X12 Unemployment . 0.013 0.047 0.041 0.2743 0.3141
Xl3 Income less than $1500 -0.047 0.059 0.039 0.7928 1.2016
X14 Income $1501-§3000 - 0.007 0.060 0,053 0,1217 0.1395
K15 Income $3001-$5000 -0,051 0.054 0.442 0.9477 1.1540
X16 Manpower Service 0.143%% 0.053 0,037 2.7123 3.8292

Intercept 0.010 0,105 0.0910

R ‘ 0.08

F Ratio 1.4794

Dy —— T e

Dependent Variable: Y2
**Significant at the 1 per cent level.
*Significant at the 5 per cent level.

*Significant at the 10 per cent level.
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REGRESSION RESULTS FOR EQUATION 2.3
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#*3ignificant at the 1 per cent level.

*Significant at the 5 per cent level.

+Significant at the 10 per cent level,

Variable Coefficient S.E. C.S.E. T. C.T.
Xl Residence -0.025 0.044 0.039 0.5615 0.6314
X2 Age 17~25 0.047 0.071 0.043 0.6516 1.0916
X3 Age 26-50 0.003 0.063 0,038 ' 0.0467  0.0777
X4 Female 0.035 0.060 0.057 0.5873 0,6257
X5 Marital Status -0,022 0.046 0.044 0.4687 0.4984
X6 Time in Municipality -0.017 0.041 0.037 0.4173 0.4636
X7 Indian or Metis 0.009 0.053 0,040 0.1723 0.2299
X8 Education Grades 8-~13 0.060+ 0.045 0,037 1.3324 1.6237
Xg University 0.385 0.248 0.350 1.5515 1.1004
XlO Primary Industry 0.167%* 0.061 0,063 2.,4222 2,3403
Xll Secondary Industry -0,031 0.051 0.042 0.6148 0.7374
X12 Unemployment 0.012 0.047 0.041 0.2600 0.3006
X13 Income less than $1500 -0.088% 0.065 0,039 1.3604 2.2384
X14 Income $1501-83000 -0.021 0.063 0.053 0,3263 0.3%919
X, Income $3001-35000 -0.073%  0.057 0.045 1.2762 1.6238
X17 B.T.S.D. Level III or IV 0,183%* 0.069 0.050 2.6575 3.6233
X18 Vocational or Special Tr. 0.232%% 0.072 0,066 3,2122 3.5040
X,y Farm Hanagement Training 0.077" 0.086 0.056 0.8982 1.3711
X20 Manpower Corps or V.R.T. 0.146% 0.079 0.065 1.8448 2,2631
X21 Training in Industry 0.055 0.094 0,060 0.5839 0.9224
X22 B.T.S.D. Level I or II 0.138%* 0.072 0.052 1.9158 2.6400
X23 Employment Referral 0.155%* 0.075 0.059 2,0612 2.6362

Intercept 0,011 0.100 0.1081

R 0.11

F Ratio 1.7636%

Dependent Variable: Y2
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Variable Coefficient S.E. C.S.E. T. C.T.
Xl Residence -0,017 0.036 0.036 0.4668 0.4683
X2 Age 17-25 0.127%* 0,064 0,039 1.9872 3.2502
X3 Age 26-50 -0,001 0.057 0.035 0.0234 0,0378
X4 Female 0.007 0.052 0,051 0.1372 0.1407
X5 Marital Status -0,022 0.040 0.040 0.5387 0.5408
X6 Time in Municipality 0.101%* 0,035 0.037 2.8394 2.7497
X7 Indian or Metis 0.096%*#% 0.044 0,039 2.1913 2,4521
XB Education Grades 8-13 0.008 0.038 0,036 0.2173 0.2306
X9 University -0.046 0.234 0.120 0.1974 0.3860
X, Primary Industry 0,073 0,049 0.053 1.4816 1,3837
Xll Secondary Industry 0.106%* 0.041 0,044 2.5764 2,3889
X12 Unemployment 0.126%* 0.041 0.039 3.1007 3.1979
Xl3 Income less than §1500 -0.,098 0.052 0.037 1.,8722 2.6672
X14 Income $1501-83000 0.046 0.052 0,052 0.8731 0.8868
Xl5 Income $3001-$5000 -0.029 0.048 0.043 0.5984 0.6727
X16 Manpower Service 0.085% 0.049 0.040 1.7410 2.1004

Intercept -0.087 0.095 0.9128

R 0.18%*

P Ratio 53721

Dependent Variable:

Y

3

*¥*¥Jignificant at the 1 per cent level.

*#Significant at the 5 per cent level.

+Significant at the 10 per cent level.
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TABLE XXIV

REGRESSION RESULTS FOR EQUATION 3.2

Variable Coefficient S.E. C.S.E. T. c.T.
Xl Residence -0.020 0.040 0,041 0.5102 0.,4992
X2 Age 17-25 0.144%% 0.069 0.044 2.0967 3.2631
X3 Age 26-50 -0.013 0.061 0,039 0.,2119 0.3270
X4 Female 0.020 0.058 0,057 0.3528 0.3556
X5 Marital Status -0,018 0.044 0.045 0.4140 0.4058
X6 Time in Municipality 0.113%* 0.038 0,040 2.,9407 2.8352
X7 Indian or Metis 0.094%* 0.048 0.043 1.9482 2.1794
Xy Education Grades 8-13 0.028 0.042 0.040 0.6708 0.7096
X9 University -0.018 0.0339 0.02Q 0.0537 0.9349
XlO Primary Industry 0.123%* 0.057 0,062 2,1563 11,9846
Xll Secondary Industry 0.114%* 0.044 0.048 2.5637 2.3819
X12 Unemployment 0.145%% 0.046 0,043 3,1868 3,3515
X13 Income less than $1500 -0,119%% 0.057 0.041 2,0783 2,9056
X14 Income $1501-$3000 0.051 0,057 0.056 0.8860 0.9049
xlS Income $3001-$5000 -0.044 0,053 0,047 0.8396 0.9354
Xl6 Manpower Service 0.,104%* 0.051 0.043 2,0441 2.4135

Intercept -0,.108 0.103 1.0490

r? 0.22%*

F Ratio 5.9353

Dependent Variable: Y3

**¥Significant at the 1 per cent level.

*¥Significant at the 5 per cent level,
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Variable Coefficient S.E. C.S.E. T. c.T.
Xl Residence -0.017 0.043 0,041 0.3976 0.4161
X, Age 17-25 0.143%* 0.070 0.044 2,0306 3.2321
X3 Age 26-50 -0.015 0,062 0,039 0.2372 0.3738
X4 Female 0.017 0.060 0.058 0.2875 0.2977
X5 Marital Status -0.017 0.045 0,045 0.3738 0.3723
X6 Time in Municipality 0.113%%* 0.039 0.040 2.8963 2.83%45
X7 Indian or Metis 0.101%%* 0.051 0.043 1.9790 2.3531
X8 Education Grades 8-13 0.019 0.044 0.040 0.4386 0,4844
X9 University -0,022 0.342 0,020 0.0638 1.1165
XlO Primary Industry 0.126% 0.059 0,062 2,1479 2,0260
Xll Secondary Industry 0.108% 0.048 0,048 2,2511 2.2584
X,, Unemployment 0.148%* 0.047 0,043 3.1629 3,4001
XlB Income less than $1500 ~0,128%% 0.062 0.041 2.0474 3.1153
X14 Income $1501-83000 0.044 0.060 0,056 0,7256 0,779
XlS Income 33001—$5000 ~0,050 | 0.057 0,048 0.8817 1.0480
X17 B.T.S.D. Level III or IV 0.106* 0.066 0,055 1.6049 1.9342
X18 Vocational or Special Tr. 0.132% 0.072 0.065 1.8483% 2,0253
X19 Farm Management Training 0.092% 0.088 0,053 1.,0522 1.7514
X20 Manpower Corps or V.R.T. 0.062 0.075 0,067 0.8267 0,9216
X,, Training in Industry 0,1157  0.088 0.080 1.3130 1.4506
X22 B.T.S.D. Level I or II 0,135%% 0.079 0.057 1.9137 2.3774
X23 Employment Referral 0.105% 0.07% 0.058 1.,395%3 11,8185

Intercept -0.104 0.098 1.0622

R 0.22%%

F Ratio . 4.312

Dependent Variable:

**Significant at the 1 per cent level.

*Significant at the 5 per cent level,

*Significant at the 10 per cent level,
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*%¥Significant at the 1 per cent level,

*Significant at the 5 per cent level.

*Significant at the 10 per cent level.

Variable Coefficient S.E. C.S.E. T. c.T.
Xl Residence -0.031 0.034 0.032 0,9010 0,9508
X2 Age 17-25 0.126%* 0.060 0,035 2.1155 3.5865
X5 Age 26-50 0.041% 0.054 0.032 0.7724 1.3095
X4 Female -0,004 0.049 0.045 0.0737 0.,0800
X5 Marital Status 0.002 0.038 0.037 0.0547 0.0566
X6 Time in Municipality 0.031 0.033 0.032 0.9323 0,9616

, X7 Indian or Metis 0.079% 0.041 0.036 1,9369 2,2352

XB Education Grades 8-13 0.035 0.0% 0,032 0.9647 1.0786
Xg University =0.049 0.220 0.054 0.2209 0.9041
xlO Primary Industry 0.106* 0.046 0,053 2,2817 1.9921
Xll Secondary Industry 0,022 0.039 0,037 0.5743 0.6013
X12 Unemployment 0.076% 0.038 0.036 1.9938 2,1345
Xl3 Income less than $1500 -0.051* 0.049 0.034 1.0454 1.5183
X14 Income $1501-$3000 -0.008 0.049 0.045 0.1546 0.1686
XlS Income $3001-§5000 -0.076f 0.045 0,036 1.6937 2.1260
X16 Manpower Service 0.066* 0.046 0,036 1.4406 1.8324

Intercept -0.075 0.089 0.8387

R2 0.11%*

F Ratio 2,9735

Dependent Variable: Y4
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Variable Coefficient S.E. C.S.E. T. C.T.
X, Residence -0.034 0.036 0.033 0.9486 1.0520
X2 Age 17-25 0.104%% 0.060 0,035 1.7287 2.9390
X3 Age 26-50 0.024 0.054 0.032 0.4483 0.7575
X4 Female -0,008 0.050 0,046 0.1632 0.1754
X5 Marital Status 0.004 0.038 0.036 0.0971 0.1002
X6 Time in Municipality 0.03%5 0.033 0,0%2 1.0593 1.0924
X7 Indian or Metis 0.090%* 0.043 0.035 2.1103 2.,5598
X8 Education Grades 8-13 0.032 0.037 0.033 0.8794 0.9944
X9 University -0,052% 0.218 0.023 00,2400 2,2633
XlO Primary Industry 0.126%% 0.047 0.052 2.6840 2,4080
xll Secondary Industry 0.024 0.041 0.037 0.5906 0.6493
X12 Unemployment 0.084%*% 0.038 0,035 2.,2042 2,3671
X13 Income less than $1500 -0.086** 0.052 0,034 1.6448 2.55T1
X14 Income $1501-$3000 ~0,030 0.051 0.045 0.5953 0.6694
X15 Income $3001-§5000 ~0,103%* 0.047 0.038 2,1799 2.6899
le B.T.S.D. Level III or IV 0.1535%* 0.057 0.050 2.6751 3.0870
X18 Vocational or Special Tr. " 0,101% 0.060 0,050 1.6945 2.0142
x19 Farm Management Training 0.033 - 0,075 0.037 0.4407 0,9056
X20 Manpower Corps or V.R.T. -0.045 0.064 0,045 0.7027 0.9870
X5 Training in Industry 0.004 0.077 0.055 0.0505 0,0708
X22 B.T.S.D. Level I or II 0,118%* 0.061 0,046 1.9532 2.5607
X, Employment Referral 0.067* 0.064 0.045 1.0512 1.,4958

Intercept -0,054 0.083% 0.6571

R 0.15%*

F Ratio ' 2.9065

——. e g e e e e —

Dependent Variable: Y4
**Significant at the 1 per cent level,
*Significant at the 5 per cent level.

+Significant at the 10 per cent level,
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TABLE XXVIII

REGRESSION RESULTS FOR EQUATION 4.3

Variable Coefficient S.E. C.S.E, T. c.T.
X, Residence -0.042"  0.026 0.027 1.5953 1.5441
X2 Age 17-25 0.113%* 0.045 0,031 2.,4484 33,5672
X3 Age 26-50 0.026 0.040 0.026 0.,6495 0.9902
X4 Female =0.003 0.037 0.038 0,073 0.0720
X5 Harital Status 0.042+ 0.030 0,029 1.4089 1.4271
X6 Time in Municipality -0.019 0.026 0.025 00,7382 0.7T71
X7 Indian or Metis -0,006 0.033 0,027 0.1726 0.2095
X8 Education Grades 8-13 » 0.003 0.028 0,025 0.0996 0.1108
X9 University ~0,125%*% 0.159 0.017 0.7864 7.3%053
XlO Primary Industry 0.047 0,037 0.043 1.2637 1.0901
Xll Secondary Industry -0.022 0.031 0.028 0.7154 0.7678
X12 Unemployment -0,002 0.030 0.028  0,0501 0,0537
Xl3 Income less than $1500 0.025. 0.038 0,027 0.6567 0.923%9
Xl4 Income $1501-33000 0.042 0.039 0.,039 1,0726 1.0852
X15 Income $3001-$5000 -0.,024 0.035 0,029 0.6884 0.8247
X16 Manpower Service 0.024 0.034 0,027 0.7196 0,9081

Intercept _ 0.068 0,068 0.4253

R? 0.07

F Ratio 1.5399

Dependent Variable: Y4

**Significant at the 1 per cent level,

*Significant at the 10 per cent level.
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TABLE XXIX

REGRESSION RESULTS FOR EQUATION 4.4

Variable Coefficient S.E. C.S.E. T. c.T.
X, Residence -0.041%  0.028 0,028 1.4650 1.4980
X2 Age 17-25 0.10%*% 0.046 0.031 2.2483  3,3013
X3 Age 26-50 0.021 0.040 0.026 0.5167 0.7873
9 Female ~0,017 0.039 0.039 0.4383 0.433%6
X; Marital Status 0,041 0.0%0 0.030 1.3665 1.3577
X6 Time in Municipality -0.018 0.026 0.025 0.6906 0.7275
X7 Indian or Metis 0.001 0.034 0,028 0.0303 0.,0377
XB Education Grades 8-13 0.004 0.029 0,026 0.1404 0.1574
X9 University -0,110% 0.160 0,066 0.6874 11,6624
X, Primary Industry 0.066" 0.039 0.043 1,6847 1.5219
Xll Secondary Industry -0,023 0.033 0.029 0.6893 0,7819
XlZ Unemployment 0,005 0.030 0,029 0.1765 0.1883
Xl3 Income less than $1500 0,013 0.042 0.028 0,3106 0.4664
X14 Income $1501-§3000 0.038 0.041 0,039 0.9372 0,9894
XIS Income $3001-8$5000 -0.037 0.037 0.030 1.0160 1.2404
X17 B.T.S.D. Level III or IV 0.065 0,044 0.039 1.4571 1.6759
x18 Vocational or Special Tr. 0,020 0.047 0.039 0.4401 0.5219
X, 4 Farm Hanagement Training 0.011 0.055 0,030 0.2008 0.3738
XZO Manpower Corps or V.R.T. -0,040 0.051 0,037 0.7748 11,0681
X21 Training in Industry 0.002 0.061 0.038 0.0361 0.0580
X22 B.T.S3.D. Level I or I1 0,048 0.046 0.040 1.0357 1.1915
X, Employment Referral 0.0577  0.049 0.044 1.1659 1.2814

Intercept -0,026 0.064 0.4092

g2 0.09

F Ratio 1.4003

Dependent Variable: Y4
**Significant at the 1 per cent level.
*Significant at the 5 per cent level.

+Significant at the 10 per cent level.
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*Significant at the 5 per cent level,

Tsignificant at the 10 per cent level,

Variable Coefficient S.HE. C.S.E. T. c.T.
Xl Residence 0.030 0,032 0.2662 0.2528
X3 Age 26-50 0.046 0.031 0.2157 0.3163
X4 Female 0.044 0,045 0.1850 0.1793
X5 Farital Status 0.034 0,036 0.9265 0.8581
X6 Time in Municipality 0.029 0.03%2 2.1779 1.9796
X7 Indian or Metis 0.0%36 0,036 2.6143 2.6699
X8 Bducation Grades 8-13 0.032 0,032 1.4877 1.4752
X9 University 0.256 0,016 0.,2392 3.9417
XlO Primary Industry 0.043 0,055 2.5874 2.0265
Xll Secondary Industry 0,034 0,036 1.5243 1.4073
X12 Unemployment 0.034 0,035 2,7033 2.6295
X13 Income less than $1500 =0,091%* 0.043 0,034 2,1122 2.7215
X14 Income $1501-§3000 0.043 0.043 0.8498 0.853%6
Xl5 Income $3001-35000 0.040 0,036 1,8848 2.0604
X16 Manpower Service 0.039 0,0% 1.,5127 1.6249

Intercept‘ 0,077 1,0097

R2 -

F Ratio

Dependent Variable:
*#%5ignificant at the 1 per cent level,
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TABLE XXXI

REGRESSION RESULTS FOR EQUATION 4.6

Variable Coefficient S.E. C.S.E. T. C.T.

Xl Residence 0.002 0,032 0,032 0.,0581 0.0568
X2 Age 17-25 0.036 0.052 0.035 0.,6908 1.0295
X3 Age 26-50 ' -0,003 0.046 0,032 0,0565 0,0819
X, Pemale 0,012 0.044 0.046 0.2741 0.2625 o
XS Marital Status - =0,025 0.033 0.037 0.7428 0.6738 R
X, Time in Municipality 0.062¢¥ 0,029 0,032 2.1380 1.9264
X7 Indian or Metis 0,096%* 0.038 0.036 2.,5292 2.,6984
Xy Bducation Grades 813 ©0.,0477  0.033  0.0%2 1.4450 1.4537
X9 University 0,050%* 0.253 0,016 0.,1963 3,1569
XlO Primary Industry 0,121% 0.043 0.055 2.7798 2.,2043
X,, Secondary Industry 0.052"  0.036 0,037 1.4680 1.4206
X12 Unemployment 0,103%* 0.035 0.036 2,9885 2.9086
Xl3 Income less than $1500 - =0.120%* 0.046 0.034 2.5930 3.5277
X,, Income $1501-83000 -0.058"  0.045 0.044 1,3029 1.5378
XlS Income $3001-§5000 -0,089%* 0.042 0,038 2,121% 2,323%2
Xl7 B.T.S.D. Level III or IV 0,131%* 0.049 0.049 . 2,6754 2.6694
X18 Vocational or Special Tr. 0.097* 0.053 0.054 1.8272 1.7848
Xl9 Farm Management Training 0.038 0.065 0.040 0.5927 0.,9693
XZO Manpower Corps or V.R.T. -0,022 0.055 0.050 0,4031 0.4492
X,, Training in Industry 0.008 0.065 0,057 0.1214 0.1397 -
X22 B.T.S.D. Level I or II 0.084#* 0.052 0,042 1.5996 1.9744
X23 Employment Referral 0,029 0.056 0,045 0.5135 0.6351
Intercept -0,061 0.073 0.8371
R2 0.18%%
F Ratio 3.2314

Dependent Variable: Y4
**Significant at the 1 per cent level,

*Significant at the 5 per cent level,

+Signi£icant at the 10 per cent level,



TABLE XXXII

REGRESSION RESULTS FOR EQUATION 5.1

156

Variable Coefficient S.B. C.S.E. T. c.T.
Xl Residence 0.014 0.045 0.041 0.3154 0.3465
X2 Age 17-25 0. 134%* 0.078 0,044 11,7102 3,0308
X3 Age 26-50 -0,043 0.070 0.040 0.6144 1,0869
X4 Female -0,031 0.063 0.059 0.4821 0.5169
XS Marital Status «Q,136%* 0.049 0,047 2.7688 2.8799
X6 Time in Municipality 0.06T* 0.043 0,040 1.5518 1.6762
X7 Indian or lMetis 0.101%* 0.054 0,043 1.8885 2.3535
X8 Bducation Grades 8-13 0,027 0.047 0,040 0.5802 0.6820
X9 University -0.107 0.287 0.209 0.3745 0.5137
XlO Primary Industry 0.050 0.060 0.058 0.8270 0.8579
Xll Secondary Industry 0,057 0.050 0,047 1.1309 1.2233
X12 Unenmployment -0,019 0.050 0.042 0.3799 0.4453
X13 Income less than $1500 0.044 0.064 0,042 0.6887 1.0427
Xl4 Income §1501-$3000 0.092% 0.064 0,055 11,4338 1.67%6
KlS Income $3001-$5000 0.021 0.059 0.048 0,3634 0.4438
X16 Manpower Service 0,152%* 0,060 0,043 2,5433 3,5688

Intercept 0.024 0.117 0.2028

R® 0.15%*

F Ratio 4.1102

Dependent Variable: YS

*¥Significant at the 1 per cent level.

*Significant at the 5 per cent level.



TABLE XXXIII

REGRESSION RESULTS FOR EQUATION 5.2
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*%Significant at the 1 per cent level,

*¥Significant at the 5 per cent level.

+Significant at the 10 per cent level,

Variable Coefficient S.E. C.5.E. T. c.T.
Xl Residence -0,006 0.047 0.040 0.1184 0.1399
X, Age 17-25 0.108%* -~ 0,078 0,043 1.3776 2.4914
X5 hge 26-50 -0,0517 0.070 0.0%39 0.7354 1.3057
X4 Female 0.021 0,065 0,059 0.3176 0.3499
X5 Marital Status =0.149%% 0.049 0,047 3.0271 341802
Xg Time in Municipality 0.063% 0.043 0.039 1.4480 1.6004
X, Indian or Hetis 0.058" 0,056 0,042 1,0388 1,3765
X8 Bducation Grades 8-13 0.057+ 0.048 0,040 1.1917 1.4443
X9 University -0,100 0,285 0.180 0.3433 0,5415
XlO Primary Industry 0.038 0.061 0,057 0.6198 0.6630
X,, Secondary Industry o.osg" 0.053 0,046 1.1655 1.3608
X12 Unemployment -0.019 0.050 0,042 0.3904 0,4621
X13 Income less than $1500 0.001 0,068 0,042 0.0136 0.,0221
Xl4 Income $1501-$3000 0.062 0,066 0,054 0.9372 1.1459
XlS Income $3001-$5000 -0,001 0.061 0.048 0,0170 Q.0219
Xl7 B.7.3.D. Level III or IV 0,.245%% 0.075 0,058 3,2708 4.2337
X18 Vocational or Special Tr. 0.130* 0,078 = 0.059 1.6676 2.2237
X19 Farm Management Training 0.081% 0,098 0,047 0.8268 11,7255
X20 Manpower Corps or V.R.T. 0.282%% C.083 0.071 3.3863 3.9555
X21 Training in Industry 0.053 Q.lOl 0.066 0,5257 0.7990
X22 B.T.S.D. Level I or II 0.172%* 0.079 0.059 2.1734 2.9267
X23 Employment Referral 0.001 0.083 0,052 0,015 0,0239

Intercept 0.074 0.108 0.6820

R 0.18%*

F Ratio 3.6908 |

Dependent Variable: Y5



TABLE XXXIV

REGRESSION RESULTS FOR EQUATION 6.1
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Variable Coefficient S.E. C.S.E. T. C.T.
Xl Residence 0.024 0.045 0.041 0.5333 0.5892
X, Age 17-25 0.028 0.077 0.043 0.3578 0.6498
X5 Age 26-50 -0.052% 0.069 0.040 0.7537 1.2955
X4 Female -0,061 0.065 0.063 0.,9331 0,9664
X5 Marital Status -0.106%* 0.050 0.046 2,1084 2,3257
X, Time in Municipality 0.030 0.044 0,042 0.6851 0.7315
X7 Indian or Metis 0.290%* 0.053 0.044 5.4935 6.5994
X8 Education Grades 8-13 -0.043 0,048 0,042 0.8982 1.0325
Xg University -0.090 0.293 0,160 0.3082 0,5648
XlO Primary Industry 0.112*% 0.062 0,05 1.8188 11,9969
Xll Secondary Industry 0.094% 0.051 0,046 1.8428 2,0186
Xl3 Income less than $1500 0.384** 0,062 0.045 6.2313 8.5579
X14 Income $1501-$3000 0,263%%* 0,064 0.059 4.0942 4.4734
X15 Income $3001-$5000 0.101% 0.060 0,050 1.6908 2.0359

Intercept 0.118 0.102 1.1637

R 0545

F Ratio 13.8948

Dependent Variable:

1

o Unemployment,

**¥Significant at the 1 per cent level,

*Significant at the 5 per cent level.

*Significant at the 10 per cent level.




TABLE XXXV

REGRESSION RESULTS FOR EQUATION 6.2
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Variable Coefficient S.B. C.S.E. T. C.T.
X, Residence -0.017 0.045 0.042 0.3690 0.3997
X2 Age 17-25 ~-0,186%* 0.076 0.042 2.4476 4.4292
X3 Age 26-50 ~0,129%* 0.069 0.041 1.8849 3.1445
x4 Female 0.367*% 0.061 0.058 5.9882 6.2792
XS Marital Status -0,132%*% 0,050 0.045 2.6475 2.9019
X6 Time in Municipality ~0,108%* 0.044 0.042 2.4561 2.5564
‘X7 Indian or Metis 0.053 0.054 0.044 0.9737 1.2118
Xg Education Grades 8-13 ~0,117%* 0.047 0,043 2.4698 2,7426
X9 University =0,280%* 0.291 0,021 0.9641 13.5904
XlO Primary Industry ~0.037 0.061 0,060 0.6027 0.6182
X11 Secondary Industry ~0,245%% 0.049 0.042 4.9995 5.8220
X, Unemployment 0.243%% 0.048 0.044 5.0500 5,4657

Intercept 0.598%* 0.098 6.0978

R? 0,32%*

F Ratio 14.8434

Dependent Variable: XlB' Income less than $1500.

*#*Significant at the 1 per cent level.



TABLE XXXVI

REGRESSION RESULTS POR EQUATION 6.3
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Variable Coefficient  S.E. C.S.E. T. C.T.
X, Residence -0.105** = 0,038 0.035 2.7637 3.0090
X, Age 17-25 0.356** 0,064 0.034 5.5299 10,6194
X5 Age 26-50 0.288%* 0,058 0.035 4.9736 8.1944
X, Female 0.004 0.054 0.045 0,0672 0.0817
Xy Marital Status 0.059*% 0.042 0.036 1.4025 1.6435
X Time in Muniecipality ~0,076% 0,037 0,039 2.0413 11,9573
X, Indien or Metis -0,052* 0.046 0.037 1.1508 1.4345
Xg Education Grades 8-13 | 0.049% 0.040 0.036 1.2237 1.3516
X9 University -0.411 0.244 0,351 1.6823 1.1731
XlO Primary Industry 0.056 0.052 0,044 1.0778 1.2627
Xll Secondary Industry 0.132%*% 0.043 0,036 3,1038 3.6238
X,, Unemployment 0.047* 0.042 0,035 1.1025 1.3263
X13 Income less than $1500 0.,205%* 0.054 0.035 3.8100 5.8413
X14 Income $1501-$3000 0.090% 0.055 0.046 11,6473 11,9565
X5 Income $3001-$5000 0.140%* 0,050 0.042 2.8047 3.3375

Intercept 0.426%% 0.087 4.9046

R 0.21%%

F Ratio 6.6254

Dependent Variable: x16’ Manpower Service.

**5ignificant at the 1 per cent level.

*¥Significant at the 5 per cent level,

*+Significant at the 10 per cent level.




