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Interaction between spatial mobility, family and
career life-cycle: A French survey

DANIEL COURGEAU

INTRODUCTION

In the past two decades, scientific research on
human spatial mobility has benefited from the
greater availability of aggregate data, usually
derived from population censuses. The censuses of
more and more countries have included questions
that elicit information about migration (Morrison,
1983). Research on mobility, therefore, has been
broadly concerned with the estimation of migration
flows, with the identification of migration
propensities by age, sex and other population
characteristics and with the explanation of
migration by economic and social determinants.

It is beyond dispute that this approach has
yielded useful results (Zelinsky, 1983: 30); but it
has also raised some new questions. In recent
years, the analysis of human spatial mobility has
identified some substantive problems not readily
solved by aggregate data sets or conventional
analytical techniques. Although these problems are
both temporal and spatial in nature, here we focus
only on the time dimension of migration; the
spatial dimension of mobility will not be discussed.

One of the most important regularities observed
in human migration is its relationship to age. This
relationship seems to recur, with only minor
differences, in virtually all developed and
- developing nations of the world (Rogers, Raquillet
and Castro, 1978). It may be attributed to the
relationship of age to other personal characteristics
and to other aspects of the family life-cycle and
work. However, the kind of data obtained from
censuses or cross-sectional surveys makes it diffi-
cult to provide evidence for such an interpretation.
Furthermore, cross-sectional techniques of analysis
cannot tell us whether or not the influence of age
may be explained by life-cycle or career
characteristics. Let us develop these two points.

First, census data on migration are often
obtained (as in France) through a question on
place of residence at a specific date (Courgeau,
1980: 195-196).

Such a question gives no information either
on the number of migrations or on the duration of
each residence. An individual may move more than
once within a given period. The most recent move
may even be a return to a former place of
residence. In this case, the individual is erroneously
registered as a non-migrant. Therefore, it is difficult
to link such an approximate timing of migration to
other family or career events.

Secondly, a census will identify certain family or
career characteristics without identifying the date
at which these characteristics came into effect. For
example, an individual may be registered as being
married or divorced, but the date of his marriage or
divorce is not reported.

It is evident that the combination of these two
types of data will give very imprecise or even
erroneous results. For example, when we try to
connect migration with marriage in France
(Deville, 1979: 6—8) we can provide evidence only
for a higher age-specific migration rate for married
persons; we are unable to separate migration
through marriage from later migrations of married
persons. In fact, married persons may have a lower
age-specific migration rate than those who are
single. As another example, we may know the
number of children at census time, but not the date
of birth of each child (Long, 1970). In such cases
we will be unable to determine if childbirth leads to
migration. We can only compare the fertility of
migrant and non-migrant women.

We can thus show that cross-sectional data and
analytic techniques do not allow us to ascertain the
connection between migration on the one hand and
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various characteristics of the family life cycle and
work on the other. Clearly, we need more detailed
information about the life histories of individuals
and techniques of analysis other than the usual
migration differential methods.

Retrospective life-history surveys offer a
solution to these problems and life-events analyses
are well suited to handling such data (Tuma et al.,
1979). We will present this approach in detail.

In this paper we will explore both the influence
of life events on spatial mobility and the behaviour
of birth cohorts in different social, economic, or
political contexts. Our field of study is French
society, viewed as a structure defined by the
interaction of a number of interdependent
relational systems (Kimball, 1954); familial,
economic, political, and educational.

To study the interrelations of these systems, we
consider their expression in time and space through
events. Using a retrospective survey schedule, we
are able to collect information on events in the
occupational, political, educational and family
history of interviewees. An event or change of
status in one relational system will be followed by
an event or change of status in another. For
example, a man getting married may change his
occupation and his residence. By measuring
probabilities of change and investigating the kinds
of changes which occur when a new situation
arises, we are able to know more about interactions
among relational systems.

Since we are primarily interested here in the
interaction between migration on the one hand, and
family and career life-cycles on the other, we will
try to answer eight more specific questions.

(i) How does the occurrence of different events
in the family life-cyle affect residential
mobility?

(i) Conversely, how does a migration influence
the future course of a family life-cycle?

(iii) How does tenure status influence the duration
of residence? ‘

(iv) How does the standard of educational and
vocational training influence spatial mobility?

(v) How does the occupational status of an
individual influence his residential mobility?

(vi) How do some other socio-political variables
(wars, economic crises, etc.) influence spatial
mobility?

(vii) How can all the above effects explain the age
profiles of migration?

(viii) Can we detect some variation in our results
from the earlier to the more recent cohorts
observed?

Conventional methods of analysing migration
differentials are no longer useful. Alternative
methodologies include longitudinal demographic
analyses (Courgeau, 1977), harmonic analyses
(Delville, 1977), log-linear models (Bishop et al.,
1978), and the sociological analysis of individual
life histories (Pitrou er al., 1983). We will here
adopt both non-parametric and parametric
methodologies. These approaches are comp-
lementary and will give us satisfactory answers to
the above questions.

The non-parametric methods referred to repre-
sent a generalization of longitudinal analysis. They
are used to study complex interferences between
events, including interactions that do not directly
generate or impede the phenomenon under
observation (Courgeau, 1979). A new impetus was
recently given by the development of the
mathematical apparatus needed for the construc-
tion of confidence intervals (Aalen et al., 1980;
Hoem and Jensen, 1982). Such methods have been
used to analyse the reciprocal relations between
spatial mobility and fertility.

The parametric methods are based on

Kalbfleisch and Prentice (1980) and entail
techniques similar to log-linear modelling. The use
of these methods in sociology is a recent, but
rapidly growing phenomenon (Coleman, 1981;
Tuma et al, 1979; Sandefur and Scott, 1981).
Here we utilize instantaneous rates of migration
as dependent variables, and introduce a
relationship between the rates and a variety of
observable variables (age, marital status, family
size, tenure status, educational and vocational
training, job characteristics, etc.). The use of life

history data permits us to introduce these .

characteristics as pre-migration variables, rather
than as post-migration characteristics. We shall
undertake this parametric analysis step-by-step.
We shall begin with family and tenure status as age
and duration effect variables, and we shall
conclude with economic and political variables.
However, once a variable has been introduced into
the analysis, it will be retained in the following
analyses. In this way we shall be able to see
whether or not a previously observed event can be
better explained by a new set of variables. In
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particular, we may see whether or not family and
economic variables are more relevant to spatial
mobility than age.

RESEARCH DESIGN

The data consist of the retrospective life histories of
a random sample of individuals between the ages of
45 and 69 inclusive, all of whom were living in
France in 1981. These data were collected from a
nation-wide sample of 16,410 households in two
different surveys.

One survey, on which we do not actually draw,
was intended to ascertain the effects of work on the
family life of working women. It was directed to
young women with children under the age of
sixteen. The second survey, which we shall use
here, dealt with the migration, family and work
histories of older individuals. From this survey, we
obtained 4,602 completed questionnaires (2,050
for males, 2,552 females) giving a response rate of
approximately 89 per cent.! We look here only at
individuals who have completed their full-time
education and have entered the labour force. We
excluded person-place matches where information
was missing and where duration of residence was
under one year. 22,636 person-place matches
remained (including the censored ones).? We
consider here all changes in residence within the

" above duration constraint.

To assess an evolution through time, we
separate the observed cohorts into five groups by
date of birth; born between 1911 and 1915,
between 1916 and 1920, between 1921 and 1925,
between 1926 and 1930, and between 1931 and
1935. Sometimes it will be useful to look at larger
cohorts, for example, born between 1911 and
1925, or between 1926 and 1935. The former
cohort would have entered the labor force before
World War 11, the second one during and after the
war.

The retrospective life histories contain infor-
mation on a number of variables concerning
parents’ origin, childhood history, marriage and
child-bearing history, and detailed job and
residence history. To assess the validity of
continuous life-histories reported retrospectively,
the same questionnaire was used in Belgium. Since
this country has a Population Register it is possible
to check the data collected against the authority of
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the Register. The first results show that even if
errors in the dating are frequent (Duchéne, 1984)
the logical sequence of events is usually correct.
This finding led us to test the effects of erroneous
dating on a parametric analysis, such as the one
presented here (Courgeau, 1984). The regularity of
the main results confirm a good recall of the logical
sequence of events. Thus, memory seems to be
reliable where the analysis requires it. However,
some more tests will be necessary to confirm these
first results.

Methods of Analysis

Among the great variety of statistical techniques
which can be used in the analysis of life-history
data, we chose here two which represent
complementary approaches.

The first is classical longitudinal analysis,
generalized to deal with more complex depen-
dencies between life-history events. There are
mainly three ways in which interactions between
demographic phenomena can occur. One phenom-
enon can

(i) prevent the appearance of another phenom-
enon under consideration (like death or
censoring when studying other phenomena);

(ii) create new behaviour (e.g., marriage creates
the possibility of legitimate reproduction);

(ii) neither prevent nor give rise to other
phenonema being studied.

The first two kinds of interaction have long been
studied and methods of analysis have been
developed. The third one is more complex and
leads to a dual analysis of two or more phenomena
studied jointly.

We use non-parametric methods here to analyse
the reciprocal relations between spatial mobility
and fertility. We will develop, in this paper, an
analysis of the longer-term effects of the level of
each of these two status dimensions (number of
spatial moves experienced and childbearing parity)
on the other. We leave aside the short term
after-effects of the occurrence of any event. (A
more comprehensive approach is developed in
appendix 1). We have thus to answer the following
two questions:

(i) What will be the effects of n births after
marriage on migration?
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(i)) What will be the effects of / moves after
marriage on childbearing propensity?

In order to address the questions, let us observe
married couples according to their age at the time
of marriage, and let us consider here those who
have n children (n may equal zero) during a
marriage of i years. Let their number be S7.
During the time interval (i, i+1), N7 women give
birth to their n** child, while N?** women give birth
to their (n+1)" child. We suppose here that every
move undertaken during the n birth year is to be
related to the population of women with n children.
During the same interval some couples may be
censored, as the survey occurred during time (O7).
We suppose here that they remain in the risk set
during 0-4 of a year, because the survey took place
during the spring of 1981 (Riandey, 1984). Finally,
we propose the hypothesis that the behaviour of
those married couples is dependent on the duration
between marriage and migration and on the birth
rank of the child, but not on the duration between

. previous births and the migration considered.

Thus, if we register E7 moves occurring during
the same time interval for the couples with n
children, we can write the following mobility rate?

(e?):

E}

n
€=
ST NT-N1-0.6 01

The comparison of rates with the same duration
i, but for different numbers of children n, provides
an answer to the first question we posed above. We
can use the following test to see if the observed
differences between n and (n+1) children are

* significant or not (Hoem, 1982). If we expect a

priori that e < ™! for some durations i, (m), and
want to test the hypothesis e” = e"*’ against the
alternative e < e”*’ for at least some durations i,
we can form the following test statistic:

n+1 n
e;, —e;

U= ~
O (e/(ST+ N =N 0.607) + et/
(ST + NT* - N1+2-0-6 07" )}

andU= = Zu,

It could be shown that U; and U are
asymptotically normal (0, 1) and a test of this
normality can be undertaken.

To answer the second question, let us consider
the couples with / previous moves (where / may
equal zero) at a duration of marriage of i years
(P!). During the time interval (i, i+1) M} couples
undertake their I* move, while M’ undertake
their (/+1)" one. We suppose here that every child
born during the year of the /# move is to be related
to the population having (/~I) prior moves, so that
such a measure will mainly take into account later
births. There are also O couples censored during
the same interval. If we register F! children born
during this interval, for couples with / moves, then
we can propose the following fertility rate (f):

Fi

fi=

Pl+ Mi-MF*1'-0.6 0!

The comparison of such rates with the same
duration 7, but for different numbers of moves I,
provides an answer to the second question. -

When adding the successive values of e7 (resp.
Y, got i=1, . .. d, we obtain a cumulative spatial
mobility index until time 4 for the fictitious
population - of women of parity n (resp. the
cumulative marriage fertility of women with /
moves). However, as the risk set may be zero or
near zero for short durations and values of n or [
greater than zero, we hypothesize that, until the

risk set contains less than 50 individuals, the cumu-

lative mobility index (resp. the cumulative marriage
fertility) of couples with n children (resp. / moves)
is the same as the cumulative mobility index of
couples with (n—1) children (resp. /-1 moves).
These results lead to the concept of local
dependence (Aalen et al., 1980) on the introduction
of a dynamic property developing over time and
having a specific direction. Such a concept
formalizes the intuitive notion that a stochastic
process may influence the local development of
another process at some time ¢ Hence, local
dependence is a dynamic property developing over
time. A phenomenon may be locally dependent on
another, yet this second phenomenon may be
locally independent of the first. Such an analysis
leads to results allowing stronger inferences of
causality than would a simple correlation analysis.
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This- method is useful for ascertaining the
interaction of a limited number of demographic
events. To obtain valuable results with a large set
of events, an increasingly larger sample size is
required. Since our sample is limited, a parametric
model will be more useful for assessing the effect of
many variables.

The parametric model (developed in more detail
in appendix 2) uses a formulation of the
instantaneous migration rate as a variable which is,
in turn, dependent on a number of other variables.
Such an instantaneous migration rate, subject to
the condition that no change of residence occurs

before time ¢, is supposed to be related to the
" observable variables in a generalized Gompertz
model:

Wt X,0)=exp(8 X, + 00 1)

in which X; is the vector of observed variables and
0 is a vector of estimated regression parameters.
Previous migration analysis has already shown a
very good fit of regression models to Gompertz’
duration of residence effect (Ginsberg, 1979). Such
models give results almost identical to a
mover/stayer model, previously fitted to French
data (Courgeau, 1980). This estimate can be used
to test many hypotheses on the values of the 0
coefficients (K albfleisch and Prentice, 1980).

Measures of Variables

Table 1 contains the measures of the 37 variables
which are utilized in the parametric analysis. With
the exception of duration of stay, all variables are
measured at the beginning of the person-place
match. We first introduce age-group variables with
duration of stay, then family life-cycle variables,
tenure status variables, career variables and finally
some more general ones like war periods or
* economic crisis periods.

_ RESULTS

Let us first present the results from the more simple
model, introducing a constant instantaneous rate
for all observed periods. Such an exponential
. model may be written: p (£) = exp (0).

The evolution of male and female cohorts* at
this constant rate is given in Table 2 and Figure 1.
We can observe that the rates computed for
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Instantaneous mobility rate
I T

0.10

0.05 .

1 1

I .
1911- 1916-  1921—

1926 1931-
1915 1920 1925 1930 1935
Cohorts

(years of birth)

FIGURE 1
Cohorts

Instantaneous Mobility Rates for the Different

women are always lower than those for men. This
may be linked to the fact that some political moves
(e.g. National Service) apply only to men.
However, we observe an increasing mobility rate
for younger female cohorts. The mobility rate
applied from the age of 15 to the age of 50 give
2-41 moves for the cohort born between 1911 and
1915 against 3.-40 moves for the cohort born
between 1930 and 1935. For males, we observe an
initial decrease in the mobility rate for the cohorts
most affected by World War II (born 1916—1925)
and a subsequent increase. The decrease is to be
linked to the fact that, between 1940 and 1944, few
men did their military service (mainly short-term
periods). We observe 4-07 moves for the male
cohort born between 1911 and 1915, and 4-36
moves for males born between 1931 and 1935.
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TABLE | Measures of Variables

Variables Indicator

Age group (less than\ZO years, 20-24, 25-29, 3034, not in this age group

35, 39, 4044, 45-49)

Marital status
Divorced
Widowed

Departure of the first child

Number of children
Number of sibs

Elder
Number of parents’ residences

Lodged by parents
Homeowner
Lodged by employer
Working status
Public sector

Education
Vocational training

Self-employment

-0

in this age group
single
married

not divorced
divorced

0 not widowed
1 widowed

0 no child out
1 at least one child out

A A A A A
—_—0 —~O

number born at the beginning of the observation
number of sibs

0 ifno
1 if elder

number up to 14 years old

0 if not
1 if lodged by parents

0 if not
1 if owner

{ 0 if not
1 if lodged by employer

0 if not employed at the beginning of the observation
1 if employed

0 if not employed in public sector
| if employed in public sector

from O (no diploma) to 8 (trhining from colleges of university
level)

from O (no diploma) to 8 (graduate engineer)

{ 0 if not
1 if self-employed

Socio-professional group (farmers, farm labourers, executives

in industry and commerce, managerial staff, assistant { 0 if not in this group

managers, other staff employees, manual workers) 1 if in this group

1931 crisis 0 if the period did not begin during the years 1931-1935
1 if the period begun during the years 1931-1935

1974 crisis 0 if the period did not begin during the years 1974—1981
1 if the period begun during the years 1974—-1981

War period 0 if the period did not begin during the years 19391944

I if the period begun during the years 1939-1944

0 if not in National Service
I if in National Service

0 if not naturalized

National Service

Naturalized 1 if naturalized
R 0 if not a foreigner
Foreigner 1 if a foreigner
Duration of residence ‘ number of years lived in the current residence
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" TABLE 2 Mobility Rates for Duration of Residence Beginning Before the Age of 45

MEN WOMEN
Cohort Mobility rate Number of cases Mobility rate Number of cases
Born 1911-1915 0-116 1,944 0-069 2,038
Born 1916-1920 0-110 1,433 0-077 1,638
Born 1921-1925 0-099 2,253 0-082 2,218
Born 19261930 0-114 2,224 0-083 1,926
Born 1931-1935 0-125 2,454 0-097 2,034

) We will now report the estimates of the 0
" . ‘parameters. For dummy variables, we will also give
the antilog of the parameters (exp (8)) which
_ indicates the multiplier of the rate when the
‘variable is unity. We also present likelihood ratio
tests (used to determine whether or not the
parameter differs significantly from zero), a test of
comparison with the previous exponential model,
and a test of comparison with the last presented
model.

The Effects of Age and Duration of Stay

Since many previous studies have demonstrated an
important effect of age on duration of stay, we will
see first if such an effect remains valid in the
framework of a longitudinal approach.

Table 3 contains the results of a model in which
age—coded as a set of dummy variables—and
duration of stay are the independent variables. The
comparison group consists of person-place
matches where the persons involved are over the
age of 45. This model gives a substantially better
likelihood ratio test than the previous one (same
rates for all observed periods). For men,
conventional period-analysis results hold true:
individuals aged 20-24 have the maximum rate

_{(from 3.6 to 6-0 times higher than for the

~ - comparison group, aged 45 years or more). For
women, we observe lower rates at younger ages;

-but we no longer observe maximum rates for the
age group 20-24. Results for men and for women
become more similar at later ages. A shift of three
to five years is observed, reflecting differences in
age at time of marriage.

The duration effect is always highly significant,
but not to the same degree for both men and
women. It corresponds to a decrease of the

mobility rate over time. After a 10 year duration,
the mobility rate will be reduced by half for men
and by a third for women.

However, no clear pattern emerges from the
results across the different cohorts. Only one
significant decrease appears. It occurs in the rate of
the 20-24 age-group among male cohorts born
between 1911 and 1925. Complex interactions are
involved between different age-groups and certain
economic and political crises in this evolutionary
pattern. The following analysis attempts to identify
such interactions. ' )

The Effects of Family Life-Cycle and Tenure
Status

When we introduce family and tenure status
variables, some new results appear. Table 4
contains the results of such an analysis. The tests
indicate that this model represents a substantial
new improvement over the previous one.

First, from the three variables giving information
on family history—number of siblings, birth order
and parents’ mobility during childhood—only the
last one gives a significant effect. The effect is
positive, indicating an ‘inheritable’ propensity to
move: the children of parents who undertook many
moves will themselves be more mobile than the
average population. This result remains constant
even when more variables are introduced.

Marital status also plays an important role in
migration. The migration rate of individuals is
reduced by a third after marriage. However, some
differences appear from one cohort to another. The
first cohorts show little effect of marriage on
mobility. Even for men born between 1911 and
1915, the effect of marriage is insignificant when
the next economic and political variables are
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‘introduced. Divorce and widowhood (of which we
find enough cases only among the three first
cohorts) have significant effects, mainly for
women. Widowhood reduces the migration rate
among women by a third. For divorce, a significant
reduction occurs only for the female cohort born
between 1920 and 1930. Either effect, or an inverse
effect occurs for the earlier cohorts.

The next family events are the birth of children
(measured by their number at the beginning of the
period) and the departure of the first child. Only
the departure of the first child shows a significant
effect: it will induce an increase in the mobility rate.
Once the process of the departure of children

. ‘starts, new migration to more appropriate housing

is observed. Surprisingly, the number of children

. born has no obvious effect on spatial mobility.

Let us here observe how different approaches
may be developed. In this parametric analysis, the
variables having an effect on the migration rate are
measured at the beginning of the person-place
match. Thus, an individual who has not moved
after marriage but who has since had one or two

--children will be considered as having no children at
the beginning of the match. It seems necessary
then, to take another point of view, to emphasize
the effects of family size immediately prior to
migration. It may also be useful to study the
interdependence between mobility and fertility. A
move may be undertaken before the birth of any
children, in order to have a house of adequate size
and thus to avoid multiple moves.

Non-parametric methods of analysis seem
adequate for such an analysis. We have divided the
observed population into 2 larger cohorts (born
between 1911 and 1925 and between 1926 and
1935), and into 2 categories corresponding to age
at marriage (married before 23 years old/married
between 23 and 30 years old. In order to have

_ . <omparable results based on the age of the wife at
- marriage, we will define the first cohort to consist

of women born between 1911 and 1925 married to

~«-men who were born between 1911 and 1935 and of

the surveyed married men whose wives were born
between 1911 and 1925. The second cohort will
consist of women born between 1926 and 1935
married to men born between 1911 and 1935 and
of the married men whose wives were born between
1926 and 1935. With these conditions the results
are perfectly comparable.

The results are given in Table 5, as cumulative
mobility rates (cf. fertility rates) for different family
sizes (cf. numbers of migrations undertaken). For
the first years after marriage, when the risk set is
less than 50 individuals, we suppose the behaviour
of such a subpopulation to be the same as that of
the subpopulation with one child less (cf. one
migration less).

The behaviour of the two cohorts is quite
similar. The main differences appear between
women married before and after the age of 22. For
those married younger, there is a clear effect of
family size on the cumulative number of moves:
the higher the size, the more mobile the sub-
population will be.> This result shows migrations
following child birth (or being undertaken the same
year, just as we related a move during the year of a
I* birth to the population already having / children)
to be more numerous than migrations where no
childbirth has occurred. This result may- be
explained by the need to adjust the size of dwelling
to the size of the family. This effect is very clear for
the low birth ranks, but it is less perceptible for the
higher ones. We may link this result to a difference
in the socio-economic composition of couples with
two children or less and couples with more than
two children. We know that the more fertile
subpopulations are farmers, farm labourers and
factory workers (Calot and Henry, 1972) and we
will later observe that those subpopulations are the
less mobile ones. It may be useful, then, to split the
observed population into occupational subgroups;
but the subpopulations will be too small to permit
clear conclusions.

On the other hand, still considering women
married before the age of 22, the cumulative
fertility of couples—according to their number of
previous moves—also indicates that some moves
are undertaken to provide for forthcoming births.
Since we here related a birth during the year of the
I* move to the population having (/~I) prior
moves, such a measure takes into account only the
births occurring after the year of migration. Thus,
such an analysis permits us to say that, if young
married women undertake a migration after
child-birth to adjust their dwelling size to their
family size, some migrations may also be
undertaken to permit a forthcoming increase of
family size.

For women married over the age of 22, the effect
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of family size on the number of moves has entirely
disappeared. No differences can be detected
between women without children and women with
one, two, three or more. These women seem more
likely to have a sufficiently large home to
accommodate their ultimate family size. The
number of children born, therefore, does not affect
mobility. It initially seems that these women are
mainly wives of executives, or management staff in
industry and commerce and that they have a high
level of vocational training (Calot and Henry,
1972). But some interesting results emerge (quite
clearly for the elder cohort, less surely for the
younger one): the cumulative fertility of these
women—according to the number of previous
moves—indicates that some moves are undertaken
in anticipation of a birth. Thus, in these cases, we
find a local dependence of fertility on spatial
mobility: if no further-moves are undertaken in or
after the year of a birth (these women have the
same mobility whatever number of their previous
births), it appears that some moves may have been
undertaken in anticipation of future births in the
household. Thus, a non-parametric analysis has
been useful here to explain the interaction between
fertility and migration.

Let us now return to the parametric analysis,
introducing tenancy status variables which are
linked simultaneously to the family life-cyle and to
the economic life-cycle. The comparison group
here consists of the tenured individuals.

In the first stage, an individual may be living
with his parents. In the population studied, one
fourth of the periods observed fall into this
category. It would seem that people in this
situation are less likely to migrate than people in
the comparison group. However, there is a clear
difference between older and younger cohorts in
this regard. For the older cohorts, the correlation is
not significant for women. It becomes significant at
the level of 1 per cent only from the third cohort
on. For men, the result seems to be significant as of
the first cohort but as we shall see when the
economic variables are introduced, it will also
disappear for the older cohorts. This last
observation is linked to the fact that farmers live
with their parents on family farms and their
tenancy status changes when the father dies or
retires. For more recent cohorts, such situations
are less common.

Individuals lodged by their employer will, for
their part, have a higher mobility rate than tenants
because they have a greater need to adapt their
residence to the needs of the employer. Such
adaptation occurs mainly among women and
become less frequent among the most recent
cohorts.

The most important change, however, occurs
when an individual becomes a home-owner. The
mobility of home-owners decreased sevenfold
compared to the mobility of a tenured individual. It
increases for the three first cohorts and shows
decreases for the more recent ones. Such changes
are linked to the evolution of the French housing
market. Until the 1950s, subsidies for the purchase
of a house were rare. For people in the cohorts
born 1911-1926, the status of home-owner would
have been attained only after numerous years of
saving. Once this status was attained, home-
owners were compelled to remain in the same
house by housing shortage. Such was the situation
until the 1950s. The creation of state loans and an
increase in residential construction created many
new opportunities for more recent cohorts to own
their homes. In addition, an increase in the
availability of personal loans made it possible for
young owners to keep their previous residence as
an investment.

Finally, we can observe that the effects of both
the duration of residence and age of the subject are
significantly reduced when family and tenancy
variables are introduced. We will develop this point
in greater detail at the end of this paper.

The Effect of Occupational Status and Political
Conditions

Table 6 shows the results of an analysis where
economic and political variables are introduced.

“Again, the tests indicate a substantial new

improvement over conventional analysis. Let us
study these results.

First the level of educational and vocational
training, introduced here in a scale®, seems to be
linked to spatial mobility only for the two last
cohorts. For men, the two levels have an
independent and significant effect. An individual
with a higher level academic degree will be more
and more open to employment in an increasingly
larger field. The same is true for the men with
vocational training. For women it seems that




INTERACTION BETWEEN SPATIAL MOBILITY, FAMILY AND CAREER LIFE-CYCLE

152

(519-0) «98¥%°0— (€£8-0) 781-0— (s+9-0) «8EP-0— (808-0) £1T:0— (LT9:0)  +al9V0— 9010WW0d %P
Ansnpui "jnaoxyg
(1650) 492570~ (208-0) 0Tz-0- (82L-0) «81€°0— (65L-0) SLT-0~ (6£9:0)  +a8VY°0— $104n0qej ULe 4
(10¥'0)  «ub16°0- 0Er°0)  wub¥8°0— (16€:0)  «e6£6°0— (115°0) #2090~ (129'0)  +¥98°0— s1oune
(TL6°0) 820°0- (006-0) 9010~ Lo ¥L0-0 (0£6-0) TL0°0— €1z-n £61-0 wawAoldwa jog
+870°0 +920°0 «120°0 £10°0 610-0  Suule) [BUOHEOOA
+6€0°0 »+060°0 L10-0 900-0 610-0— uonesnpy
(£€6-0) 690-0~ (2v6-0) 0900~ (096-0) 1%0-0— (1L6-0) 620°0- (z90-1) 090-0 103095 2lqng
(96¥°1) w4070 OVS 1) wlEP0 (s60°1) 160-0 (696-0) 1£0-0— (€26°0) 080-0— smess 3unpom
(SPI-1)  «aSLE'O @si-n 9v1-0 (861-1) +181°0 (ELE1)  wulLE-0 (PZE 1) «187-0 12Aojdud £q padpo
(P81°0)  el69°1— (681°0) 44899 1— OV1-0)  e£96°1— (881°0)  well9'1— (L61°0)  #eST9I— JaUMO3WOH
(BLLO) 449570~ (669-0)  «alSE-0— (8TL-0)  we81E°0— (0z8-0) «661-0— (9€6°0) L90-0—  swuased £q padpo
+$50°0 +46L0°0 «+801°0 6100 £¥0-0 S0UDPISIS
Siuased jo oN
(s£6-0) L90-0— (820°1) 820-0 (810°1) 810-0 (690°1) L90-0 (€90-1) 190-0 1apig
6000 +£20°0 ++0£0°0 600-0 L00-0 SqIs Jo JaquinN
820-0— S10°0— 1100 ¥70-0 9v0-0—  UIPJIYD JO JaquIinN
avi-n €10 (60p-1) «EVE-0 (560-1) 160°0 (€1z1) £61-0 (s82°1) 1ST-0  PIyd 18| aunpedaQ
- - (£6€-0) £€6:0— 09z-1) 1€£2-0 azy-0) $98-0— (166-0) 6000~ pamopim
(£80°1) 0800 (T6°0) 090-0— (sz8-0) £61-0— Qe 8710 Loy-1) +£8€°0 padioal(q
(L6L-0)  #alTT0— (LYL0)  +al6T°0— (LEI'O)  »elSHO— (299°0)  wullV-0— (£88-0) sT1-0- smyess [ejep
- - ase-n 10£-0 #9€-1) 01£-0 @Ls-1) «£57°0 FYS-1) wubEP0 s1eak pp—Op
1L9-0) 66£-0— (€15-1) viv-0 @8y «£6€°0 @VL 1) «aSSS0 #81-1) 691-0 s1eah 66-GE
(z$8-0) 091-0— (689-1) ¥25°0 (s¥s-1) «SEV-0 (€sp1) +PLEO (6LS°1)  welSP0 sieak pE—0f
wio-1) ¥10-0 Lze 1) +959°0 (06L°1) 442850 (SE8°1)  «al09°0 (9£7°7) 440680 sieak 6767
(€ze-1) 102-0 (01°T)  walPL'O (BIFPT)  +4£88°0 (€66°1) 446890 (S60°€)  440E1-1 s1eafk $T-07
#9Z'1) yET-0 (6LL'T)  +4TT0°1 (LST'D)  «a69L°0 @TT1'D) «alSLO (8EV°T)  4a168°0  SIBAK QT UBY) SSI]
(b0S1-0)  wsb68-1—  (ILE90°0)  wa€SLT—  (V8780°0)  sulbb-T— (6921-0)  4ab90-T- OF11°0)  #4081-T- EBISU0D
SE61-1€61 0£61-9261 ST61-1261 0761-9161 SI61—1161 ulog HoYyo)
NANW

13POJN SNO1Ad4g 4240 JUDWIIA04dW] JO SISI PUD SIS3 L OLIDY POOYNaYIT ‘(Auaun(] st ajqpiip 4
ayi usym () dxq) s41aupand § :uolvindod VW Y1 U0 S1Y (VIO PUD JNUWOUOIT ‘SMIDIS 24nud [ ‘AIuD.f ‘dUdPISIY fo uonving *asy ()9 AV



£

153

EUROPEAN SOCIOLOGICAL REVIEW

12A3] 96 18 JuedYIBIS,,
[2A9] %€ 18 JurOYIUBIS,

Ll
=97 LTT
ve
weSULLT |
«V20-0—
(8,60 720°0—
¥v6-0) 8L5-0—
(8S€°7)  +«BS8°0
(ovs-0) «919-0—
(bvv-0) +018°0—
(LS90)  +OTPO—
(098-0) 0s1-0-
Lyo-1) 9%0-0
(9£6-0) 990-0

Ll
»P€-99C
St
»S6 LIVl
+$€00-
981-1) oLI-0
(€€0-1) ££0°0
(58p-€) 6971
(888-0) 611-:0—
sz €0C-0
©18-0) Heo-
L8L-0) ove-0—
r£6-0) 890°0—
(€9L-0) 0LZ-0—

81
S PIT
9¢
»»LS°089°1
«5€0°0—

(868-0) 801-0—
(Lzo°1) LT0°0
(10°7) 446690
(1Lg-n) «S1€°0
(1£0-1) 0£0°0
(526-0) pLL-O—
(808-0) +£17°0—
(018-0) 0Iz-0—
(828-0) 681-0—
OLS' 1)  walSP-0

81
«bL°TL
9t
«¥$°C56
»S5€0°0—
(r60-1) 680-0
@io'n L10-0
(66v-1) =50V°0
e 70Z-0
T1£-0) P 1
(560-1) 160-0
ASH.OV wtEPE-0—
(tz8-0) 9610~
(¥69-0) «S9€-0—
(X18-0) 802-0—

8l »
L0 6¥T wawaoadu Jo 183§
9t w»
»+01 €991 153} OljeJ pOOYIRYI]
«9£0°0— douapisal
Jo uoneinq
(€88-0) §T1-0- s1audia104
(1L8°0) 8€1-0- pazieameN
(909:1)  wablv-0 901AJ3g [RUONEN
(8£6-0) 900~ spouad Jepm w
WIE0)  walSI-I- SISO pL 61 :
(€00-1) £00-0 SISWD [ €61
(699:0)  «al0¥-0— siojiom K10108 4
(589:0)  wu8LE-O- saakojdwy
(zeL-0) +STE-0—  SiaSeusu Jueisissy
99Z-1) 9€Z-0 1ye1s [euaseuey




154

INTERACTION BETWEEN SPATIAL MOBILITY, FAMILY AND CAREER LIFE-CYCLE

(¥69-0) $9£-0— (089-0) $8€-0— (92L-0) 0ze-0- (18L-0) 9WT-0— (¢58-0) 091-0- 30.13WWod
. Ansnpu nooxy
8Ly 16€-0 (878-0) 8810~ 6I1L-0) #0£€-0— (1vo-1) 0¥0-0 (szi-1) 8110 siaunoqe| ule
(9LS-0) . +alSS 0~ (ELS°0)  walSS'O— (88%°0)  «48IL-0— (I179:0)  «s9L¥°0~ (6¥5°0)  +4665-0— ssouLse
(sLe-1) 81€-0 (¥8L-0) £vT0- (¥88-0) £T1-0— (€pt1-1) vE1-0 @1 0s1-0 wawioldwa-jjog
++0v0°0 L10-0 +2£0°0 - 000-0— 9100  Fuiuien [euonEdOA
6£0°0 ++960°0 $$0-0 #sPL00 $70°0 uonganpy
(TLL-0) +857-0— (€90-1) 190°0 (1.8-0) 8€1-0— (006°0) S01-0— wen +SPT-0 401095 dHqny
(£901) 190-0 (€ve +L1T0 (€61-1) 9L1-0 vz «122°0 (9£0°1) 9£0°0 snjels Bunpiom
(160°1) 8980 (PPS 1) wabEP-0 ©OV9:1)  +8V€-0 (92S°1)  +e£TH°0 0SP-1)  wallf-0 J2A0jdwa £q padpor]
(9L1-0)  abEL-1- (TOT'0)  «el09-1- (P91-0)  +¢808°1~ b61:0)  wal¥9-1— (6£7-0)  «aOEP-1— JouMoaWoH
(L6L:0)  wLTTO- (96L-0)  482T-0- (LE8-0)  48L1'0- (988-0) 1z1-0- (z90-1) 0900  siuaied £q pagpoy

«PL0"0 LY0-0 ++£90°0 ++880°0 -0 S30UBPISaI
Swaied jo oN
(5186-0) 810-0- (£66-0) LOO-0— (¥00°1) ¥00-0 (€90°1) 190°0 (196°0) 0v0-0— Japiy
+020°0 $10°0 910-0 910-0 $00°0 SqIs jo sequinN
1£0-0- 0$0-0 «910°0 L10°0- L00-0  URIP{IYD JO JaquinN
(zos-1) +90v°0 (896-0) 7€0°0— 6I1i-n zi-0 (430 )] ¥Z1-0 (€86°0) L10-0—  PIY2 15| aunuedaq
(188-0) 9710~ (T6L-0) £€2°0— (209-0)  «4805-0— 61L-0) 0£E-0— (999:0)  +490b-0— pamopim
(118-0) 6070~ (€£6-0) 690-0— (629-0) +£9%-0— v6z-1) 8520 ovi-1) LEL-O passonq
(P19°0)  wabEP-0- @rL-0)  +e662°0— (199:0) 6010~ (E6L°0)  «sTET-0— (STL'0)  +40C€°0— sme)s el
- - (9e-1) 60€-0 (68L°1)  +4185°0 (o1z-1) 9610 (S¥6-0) LSOO~ Jeak yy—Op
951+ Spi-0 (099-1) LOS-0 (€zs°1) 0790 @i 6510 oLi-n LSI-0 s1eak 6€-5€
(sLz-n €20 (9zL-1) 9550 (650°7)  «4TTL-0 (€1g-1) (AxAl] (6s¢-1) «LOE-0 s1e3k pE—0f
(9sL-1) +£95°0 (€220 66L-0 (901'7)  «aSPLO Lee ) €870 (PBL-1)  446LS"0 sseaf 67-67
60L-1) +9£$°0 (SSP'T) 448680 (LLY'TD)  +l06°0 (68¢-1) 62€-0 (EPE 1) 44S62°0 8183k 707
(s8y-1) $6€-0 (T11°€)  wSEI-L (LLOD)  wslELO L9 1)  +ue66P°0 (F9P-1)  «4I8E-0  steak oz uey) ssog
(8001°0)  ws¥67-T—  (S80S0°0)  «46L6T—  (9ZS90°0)  +a6TL'T—  (8I1L0-0)  #e9£9-T—  (L8980°0)  sufbb-I— wesuo)
SE61-1€61 0£61-9261 ST6I-1T61 0Z61-9161 SI61-1161 uiog uoyo)

NAWOM

13POI SNOMIA] 4200 JUdWdA0LAI] fO S1S3 | puD $153 ] ONDY POOYNPYIT ‘(Awmng St 9qolpg \

Yy uaym () dxz) s4d19upvg @ :uonvindod Dy ay1 uo I 1DIUIOJ PUD JMUIOUOIT ‘SNIDIS LNUI ] ‘Aun,] ‘2ouapisay fo uonving ‘a3y (q)9 1AV




155

EUROPEAN SOCIOLOGICAL REVIEW

1943} %1 1€ JuedyluBIS,,

[943] 96 18 edyudss,

9| J
sebt LS #4959 «+£9°89 w8E-LY «s69°£6 BWaA0IdWY JO ISI L,

£€ i
++£5°889 «+£0°VES 287911 *+9L°808 +90-101° 153 Ol pooyyaYIY

++810°0— «+610°0— «s¥€0°0— +L20°0— «+820°0— 30udpisal
._O :Oﬁm..:h—
(6v6-0) 2500~ (rL6°0) 920-0— (¢v8-0) wio- (860-1) £60-0 (9¢8-0) L91-0~ ssougiai0.4
@srn €210 (s91-1) £51-0 (€98-0) Ly1-0- ©91-1) 6v1-0 (s91-1) zsi-0 pazijesmeN
—_ - - —_ - —_ -— - _ —_ aJNAIIS jeuoilenN
(€85-0) «¥50— (5£8-0) «081-0— 8s1-1) #9710 ovi-1) 1€1-0 (LL8-0) €1-0- spouad repm
(11L-0) 1v€-0— (186-0) 610-0— (¢v8-0) o (T9€'0)  +4L10°0— (962°0)  «912-1— SISO 16
- - - - (860-1) £60-0— (€88-0) £°1-0— 6v1-1) 6£1-0 SISHD [ €61
(668-0) 9010~ (09L-0) #SLT0— (08L°0)  +48V2°0— (SYL-0)  wulb6-T— (€68-0) £11-0- sioyiom A10308 4
io-n z10-0 (€18-0) 90Z-0— (558-0) LS1-0— (95L-0) 6L 0 oLL-0) «192-0— saa£0jdwy
6vZ-1) £22-0 (118-0) 6020~ (606-0) $60-0— (TvL-0) 867-0— (6£8-0) SL1:0— siBeuew yursissy
(TzL-0) yTe-0— (186-0) 610-0— (6€L-0) T0€-0— 9tp-1) 29¢-0 (166-0) 600-0— Jyess jeuaSeuey



156 INTERACTION BETWEEN SPATIAL MOBILITY, FAMILY AND CAREER LIFE-CYCLE

diplomas and vocational training play inter-
changeable roles in influencing their mobility rates.
It is interesting to observe that no influence on
mobility can be derived from these variables for the
earlier cohorts.

Now let us observe the effect of different
employment statuses; i.e. employed or unemployed
at the beginning of the observed period, employed
in or out of the public sector, self-employed or not
self-employed.

For older cohorts, employment or unemploy-
ment at the beginning of residence has no effect on
mobility. For more recent cohorts (males born
between 1925 and 1930, and females in earlier
cohorts), employment leads to increased mobility.
This result may be linked to the acceptance of
work far from a former residence, followed by a
return to the previous workplace.

For men working in the public sector, no effect
is observed. For women in the public sector, effect
on mobility has only a 5 per cent significance level
and seems, moreover, difficult to explain: it moves
in an opposite direction from the first cohort to the
last one. The case of self-employment produces no
significant effects.

More important is the effect of occupational
status on mobility. We introduce here seven
occupational statuses: farmers, farm labourers,
executives in industry and commerce, managerial
staff, assistant managers, other staff employees
and manual workers. The comparison group
consists of categories which are quite hetero-
geneous but have too few members to be
considered separately (attendants, military person-
nel, artists, clerical personnel, housekeeping staff,
servants and the non-working population). In order
of least to most mobility we have farmers followed
by farm labourers, and industrial and commercial
executives. Next we have manual workers, other
staff employees, and assistant managers. For the
last group an evolution through the different
cohorts leads to the same mobility rate observed
for the control group. The most mobile groups will
be managerial staff; but the mobility of this group
also decreases to the level of the control group for
the last cohorts observed. Such results are more
significant for men than for women. However, the
classification scheme remains similar for both
sexes, although farm labourers and managerial
staff include very few women.

Finally, let us see how some important economic
and political events affect mobility rates. First,
National Service creates clearly differentiated
periods in the life of males. Even though the
duration of service has fluctuated (from 1 year to 3
years) National Service always leads to an increase
in the migration rate.

Secondly, residences that began during the
World War II period lead to very different results
for older and younger cohorts. For the oldest (born
between 1915 and 1925), the war increased their
mobility rate. Those men and women who had
already begun work before the war were greatly
affected by its outbreak and were caught up in

some new mobility processes (e.g. war exodus,’

periods of imprisonment, etc.). Even when
interviewers were instructed not to solicit details

concerning this disturbed period, the disturbance is °

clearly evident in the number of residences of short
duration. The other cohorts that began to work
during the war period exhibited opposite behaviour
patterns. For those young men and women, the
residence periods are longer. When these people
found a place to work they tended to stay there,
since it was difficult to find better work elsewhere.

Thirdly, two periods of economic crisis (1931—
1935, and 1974 and after) lead to different be-
haviour. The first crisis period did not significantly
alter the mobility of French population. On the
other hand, the second economic crisis significantly
reduced the mobility of both young and old. A
similar effect has been observed in other countries
during periods of economic crisis (Eldridge, 1964).

Lastly, being either a foreigner or a naturalized
citizen plays no effect on the mobility rate.
Previous international mobility does not lead to a
more residentially mobile population.

Reduction of Age and Duration Effects

The introduction of family variables has led us to
notice a reduction of the effects of age. We will
here present in more detail how this reduction
occurs.

Figures 2 and 3 permit the comparison of this
evolution between the first and last cohorts when
different kinds of variables are introduced. First,
we can see that, even if family variables play a part
in the reduction of the rates for the age-group of
15-24 in the last cohort, they had no effect on the
age rates for the male cohort born between 1911

*
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FIGURE 2 Multiplicative Effect on Mobility of Age According to the Set of Considered Variables: Cohort Born in 1911-1915

and 1915. Only the introduction of tenancy
variables reduces the rates for all age-groups and
for all cohorts. Later, the introduction of economic
_»and political variables had only a small effect on

"« the mobility rates of older cohorts (ie. only a

limited diminution); but they had an important

' _ -« effect on the more recent cohorts, cancelling out

any age effect. We can therefore observe that,
though the introduction of the different variables
greatly reduces the age effect for the older cohorts
(for example, by reducing it by half for men in the
20-24 age group) the age effect always remains
significant. Thus, we can say that, for those older
cohorts, the age grading of family and economic

life was less evident than for the more recent ones.
In the latter case, the course of a life consists of
more institutionally arranged life-stages over which
the individual has only limited control (Mayer and
Miiller, 1982). In fact, for the last cohort, we ar€
able to explain all age effects previously noted in
the different stages of the individual’s family,
economic, and political life.

On the other hand, we can observe a reduction,
in absolute terms, of the duration of residence
effect. This suggests that what might be attributed
to a tendency for mobility is partially due to
heterogeneity in terms of family or occupational
status. However when introducing the whole set of
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variables, the tendency for mobility always remains
observable. It seems reasonable, therefore, to
assume that duration of residence serves, like age,
as a surrogate for other unmeasured characteristics
of individuals—for example, local ties and
community satisfaction.

CONCLUSION

We have dispelled the conventional, synthetic view
of migration as an age-dependent phenomenon in
order to evaluate the complex relation of spatial
mobility to family life-cycle and work. The results
indicate that, once such relationships are taken into

account, the dependence on age disappears or is at
least greatly reduced. On the other hand, the
explanatory power of the model is greatly
enhanced by introducing the manner in which such,

life events may influence spatial mobility. Such ~ -

analysis provides information concerning the ways

in which these different aspects of the life-cycle in, . 4

general are interrelated.

We will now tackle the issues put forward in the
introduction. First, depending on the stage reached
in the family life-cycle, the propensity to move will
effect drastic changes. Stabilization of residence
will occur after marriage and, in some cohorts,
after divorce or widowhood. A new increase in
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- mobility follows the departure of children. We have
also been able to pinpoint an ‘inheritability’ factor:
the more mobile the parents have been during an
individual’s childhood, the more mobile he or she is
likely to become. These conclusions tell us that the
microeconomic cross-sectional approach usually
used to study migration may be extended to
include the family life-cycle.

To elucidate the more complex interferences
between fertility and mobility, we have had to use
more appropriate non-parametric methods. We
have been able to disentangle the complex
relationship which may exist, for example, between
age and duration of residence. In particular, we

+ ‘have shown that women who marry at a younger

age undertake migrations related to increases in

.+ family size more frequently than women who

*marry at a later age.

Tenant status also plays a major part in the
mobility process. As long as individuals live with
their parents, their mobility rate will remain low. If
they become tenants, their mobility increases. It
increases further if they are accommodated by
their employer. However, when they suceed in
becoming the owner of a residence, their migration
propensity will decrease to one seventh of the
mobility of a tenant.

Only for the more recent cohorts does the level
of educational or vocational training influence
mobility. The higher the level of training, the higher

the mobility rate. This result may be related to the

fact that a larger geographical area is required to
provide job opportunities for highly specialized
individuals. Such an interpretation does not hold
true for the older cohort, nor do the results suggest
any other influence of training on mobility.

We find different mobility rates according to
occupational status: the lowest rate for farmers,
low rates for other agricultural workers, higher
| Jates for those working in a managerial capacity.

*»  Again, mobility rates appear to be related to the

spatial extension of the work involved.

_ =« Finally, military and war periods and periods of

economic crisis also affect the mobility rate.
Another important result has been the eluci-
dation of differences between cohorts born before
and after 1926. In principle, the older cohorts
began working before World War I, while the
younger cohorts began working during or after the
war. In many instances, their perception of space

was changed as was that of French society as a
whole. Now, a more age-graded society has
emerged in which educational and vocatlonal levels
play an important part.

We may comment that space seems closely
interrelated with the social life-cycle. The spatial
dimension is rarely taken into consideration in
sociological studies of the life-cycle: nevertheless, it
plays an important part. Since we have shown that
space is not simply a consequence, but rather an
interrelated aspect of the life-cycle, we hope that
further studies will take greater account of space
and spatial mobility.

The methodology used in this paper seems to
hold great promise for future work. It has
permitted us to disentangle highly complex
interrelations and to provide rigorous tests of
statistical  significance. First, non-parametric
methods may be generalized in order to take into
account a more important variety of interactions.
We have here presented a relationship between
fertility and spatial mobility. In the future we will
have to study different types of interactions as
between, for example, marriage and occupational
mobility, as well as interactions among several
phenomena.

Secondly, the parametric analysis used in this
paper takes into account only the value of different
co-variants at the beginning of each event interval.
Marital status, house ownership, employment
status, etc. can obviously change between moves.
In future work, therefore, we should try to
incorporate time-dependent influential processes in
the analysis. Some of these processes, like
economic crises and periods of war, may be
external to the individual under study. Others may
be generated by the individual, as when a change in
his relational system induces changes in his
behaviour.

It will also be important to try to account for
differences in types of moves. We have shown
elsewhere (Courgeau, 1984) that family life-cycle
influences mainly local moves; it has relatively little
effect on ones between départements. In future
work, it will be necessary to take the nature of
spatial moves into account.

Finally, the analysis of local dependence seems
to be of major interest for future research, as it
permits us to go beyond the concept of stochastic
dependence on the introduction of an irreversible
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time component in the analysis. In other words, it
will permit us to go beyond conventional concepts
of simple correlation towards the identification of
causal relations.

APPENDIX 1: INVESTIGATIONS OF THE
ASSOCIATION BETWEEN FERTILITY AND
MIGRATION

We present here a more general model’ from which
the non-parametric model used in this paper can be
taken. We work with a two-dimensional state space
in which a state is specified as an ordered pair
(I, n), where [ is the number of moves previously
undertaken and n the number of children
previously born.

Assume that all individuals start out in state
(0, 0) at marriage and let ¢ denote the duration of
his or her marriage. We will also consider time
since the most recent move () and the most recent
childbirth (v). Then, in general, the migration
intensity can be written as E/ (u, v) and the
corresponding childbearing intensity as ¢/ (u, v).

According to the hypothesis applied to the set of
variables (/, n, t, u, v), we will be able to provide
evidence for different kinds of model.

A first set of hypotheses used in this paper
assumes that both of the previous intensities are
independent of ¥ and v, and the migration intensity
depends only on the number of previous childbirths
while the childbearing intensity depends only on
the number of moves previously undertaken. These
assumptions make the estimators e? and f!
reasonable if the intensities are constant in each
marriage duration interval /.

Such a simplification will take into account the
longer-term effects of the level of each of the two
status dimensions we consider (childbearing parity
and number of moves) on the other. However, it
will also be important to take into account the
short term after-effects of one event on the other.
In this case, if the birth of a child modifies the
migratory behaviour of his parents, then /" (u, v)
should depend on v, at least for a small v, and this
effect should exist in addition to its possible
dependence on n. We will have to estimate e (v) to
obtain this short-term after-effect of event
occurrences. In the same way, if a new spatial
move modifies the couple’s reproductive behaviour,
then @/ (u, v) should depend on u, at least for a
small u, in addition to its possible dependence on /.

We will have to estimate f! (u). However, the great
increase in the number of estimators and the
limited number of surveyed persons do not permit
us to estimate such dependence here.

APPENDIX 2: PARAMETRIC METHODS OF

ANALYSIS ‘

We first need to give some general definitions
before developing a parametric model. Let 79 be a
non-negative random variable representing the
failure time of an individual. The probability
distribution of 79 can be specified in different
ways.

Let us first define the probability of remaining in»
the same state, from the date of entering into the
state to a given time ¢, as dependent on a set of
characteristics of the individual at the beginning of
the observation (X;). This model is specific up to a
parameter vector 6 and we can write this
probability as :

St X,0)=P(T?>1X,0)

We can also define a probability density function
for migration as:

t;X,-,G = lim
m( ) At-0 /

Pu<T!<t+ALX,0)
At

B 5t

Finally, we can define an instantaneous rate of
failure by the following equation:

E)

h(s X, 0)= \lim

*

Pu<TI<t+AsX,0| TI>0
At

__ 35(5X,0)
S(X,0)d¢

¢
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However, from retrospective surveys we have
for some duration of residence 7; a censored
observation, so that T; < T‘,?. We can introduce, for
each individual, a censoring mechanism acting on
the data. Specifically, we assume that the censoring
time C; is a random variable with survivor and
density functions 0; (f) and g¢; (¢). But as we
consider that the censoring times are stochastically
independent both of each other and of the failure
time, we can write, introducing a dummy variable
8;, that is zero if the i* item is censored, one in the
other case:

161

Efﬁra‘i"% EPder parity n only for half the year on average,

i = Nj  in the denominator of this rate should be
replaced by half its worth, namely 3 (N7~ N7*'),

4. To assure comparable results, we consider here only those
periods beginning before the individual was 45 years old.

5. For example, five years after marriage, the test presented in
Appendix | gives a cumulative value of 2-96, for the first
cohort, which leads to the rejection of equality of rates for
women without children and women with one child, at a
level of significance above 0-15 per cent.

6. Introducing those effects with a binary variable for each
scale involves too many variables.

7. We are indebted to Jan Hoem whose comments helped
enormously to clarify such a model.

8. We used a Fortran computer program called RATE,
written by N. Tuma and D. Pasta. This program can

estimate four types of models when event-history data are

) P(t<T}<t+At;8;=1,X,’.9)
¢ supplied. Some models also allow the change process to

L}

=0;(Om(t; X, 0)A¢

P T,<t+A6;=0,X,0)
=q;(S(HX,0)A¢

As neither 0; nor g; are informative about 9, the
likelihood of the data is:

LOall m; X0 S, X,0)'

when n is the number of observed durations of
residence. It is then possible to estimate the
parameter vector 8 with a maximum likelihood
method, using a given form for the instantaneous
rate. In this paper, we use a generalized Gompertz
model.

1 (4 X;0)=exp (0 X; + Ogt)
which introduces a dependence between the

instantaneous rate and the ‘duration of residence.
An iterative procedure has been used here, thatis a

~» Jvariant of the classical Newtonian method, to find
* . an estimate of 8 and a variance—covariance matrix

of the 0 coefficients?.
]

NOTES

1. This rate was estimated only for the two surveys taken
together.

2. For this survey, right censoring occurs as the case where
individuals enter the study at random over time and the
analysis is carried out at the time of the survey.

3. When the usual hypothesis is that those who have a child
during the i year of marriage are exposed to the risk of

vary over time or to depend on unobserved variables, as
well as on observed variables (Tuma et gl., 1979).
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