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FROM THE GROUP TO
THE INDIVIDUAL: WHAT CAN BE
LEARNED FROM MIGRATORY
BEHAVIOUR*

By taking the analysis of population renewal as subject
of study, demography has deliberately positioned itself in a
context that privileges the analysis of aggregate values: the
‘stock’ of individuals is modified both in terms of volume and
structure by the ‘stream’ of births, deaths and all the other
events which intervene in the movements of populations. Un-
derstanding these streams involves dealing with behaviour pat-
terns which enable the individual to emerge from under the
mass of statistics: the increasing use made of data from sur-
veys based on biographical reconstitutions reveals more clearly
than ever the existence of a microdemography alongside, or
in complement to, a macrodemography.

This dual aspect is not specific to demography and, in
fact, affects all of the social sciences. Mark Blaug**, for example,
when referring to the coexistence of a microeconomy and a
macroeconomy, underlines the fact that this creates “a kind
of intellectual schizophrenia in which the techniques of either
approach do not entirely cover the domain of the other. This
situation is far from satisfactory and economists have been
trying to bridge the gap between the consumer and the func-
tion of global consumption or between the investor and the
factors involved in investment aggregates. The bridging of this
gap, however, is only partially completed and the economics
student must be prepared to use two different tool boxes”.

In this paper, Daniel COURGEAU*** brings his contribu-
tion to this bridge-building by drawing a parallel between the
analysis of individual data and aggregate data concerning mi-
grations.

Depending on whether the human sciences deal with group or indi-
vidual behaviour, the assumptions, objectives, formulations and charac-
teristics considered will be very different. In the present paper, we shall

* Translated by MEDIANE (Paris).

The author would like to thank Nico Keilman (Central Statistics Office, Norway) and
Nicole Tabard (CNRS, France) for their remarks on a first draft of the present paper.

** Mark BLAUG, «Economics», in Encyclopedia Universalis, Macropedia, vol. 6, p.
270, ed. 1973-1974.

*** INED.

Population, An English Selection, 7, 1995, 145-162
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146 FROM THE GROUP TO THE INDIVIDUAL

be looking at the modelization of those behaviour patterns which help clar-
ify the problems encountered when passing from one level to the other.
These problems will first be presented in a general form, and then more
fully explained using the example of migratory behaviour.

The first approach takes the aggregate level and seeks to define the
global characteristics of the group in order to understand its behaviour. It
will thus attempt to represent a complex reality through a simplified schema
which brings out the interrelations between the group’s main charac-
teristics. What is more, this approach will often be based on hypothetical
individual behaviour types which are impossible to verify given that the
data used are of an aggregate nature. Thus, migration models, for example,
will explain migratory streams assuming that the behaviour of migrants is
influenced by various characteristics in the departure and arrival areas and
by the physical or social distance separating these areas. This approach
has been followed over a long period of time [Young, 1924] and automat-
ically operates at a macrogeographical level: it is the characteristics of
the areas which alone influence the movements of individuals. Those re-
searchers working in the field of structural, contextual, ecological, etc. ana-
lysis will here recognise similarities with their own problematics.

The second approach operates at the individual level and will use,
not global characteristics, but those elements in each person’s event history
to explain his/her behaviour. Corresponding models have recently been de-
veloped in the fields of sociology [Tuma and Hannan, 1984], economy
[Lancaster, 1990] and demography [Courgeau and Lelievre, 1989]. These
models will explain, for example, migrants’ behaviour rather than migratory
streams [Courgeau, 1976; Sandefur and Scott, 1981]: these are at a micro-
geographical level. To do so, they use event history survey data which
provide details on a person’s professional life-course, migratory life, etc.
They will then link the probability of an individual experiencing a given
event, such as migration, to his/her past history, characteristics and the
information he/she possesses on the different areas of arrival.

Integrating these two approaches is made difficult by the fact that
the former predicts collective behaviour using group characteristics, whilst
the latter predicts individual behaviour using event history characteristics.
An additional problem arises given that the first approach works on a cross-
sectional basis, whereas the second works longitudinally: taking the case
of migrations, the cross-sectional approach predicts a stream of migrants,
whilst the longitudinal approach involves the probability to migrate throu-
ghout an individual’s life-course. As a result, the attempts to integrate these
two approaches are still very limited [Sanders, 1992, pp. 51-56].

In the present paper, we shall try and link the group to the individual
within the context of migratory models. In order to begin this delicate
task, we thought it necessary to give as full an account as possible of the
conditions under which the comparison is to be made. We do, however,

This content downloaded from 193.49.36.142 on Tue, 12 Mar 2019 16:49:18 UTC
All use subject to https://about.jstor.org/terms



FROM THE GROUP TO THE INDIVIDUAL 147

consider that the results obtained can be generalised to the broader problem
which we raised in the introduction.

So as to examine in greater detail how these two levels are inter-
twined, we shall first define the models which are most often applied to
each of them separately. These models will then be simplified, as they
will be used initially to analyse out-migrant streams. These models will
then be reformulated using the same characteristics for the two levels and
a theoretical comparison will be undertaken of the results they produce.
We shall apply these formulae to data from the ‘Family, occupational and
migration histories’ (Triple biographie) survey, known as the ‘3B’survey.
This makes it possible to obtain a fuller definition of the relationship be-
tween the two levels of aggregation.

L. - A classic formulation of the two approaches

We shall first present the two types of models, giving a precise de-
finition of their objectives and their formulation. No attempt will yet be
made to interrelate the characteristics used.

Aggregate-level analysis The following analysis will explain the in-

terregional migratory streams on the basis of
various characteristics and by multiple regression models. These models
may be formalized in different ways: they are most often multiplicative,
but may also be additive or of a more complex nature [Stillwell, 1975].

Although the approach is a macrogeographical one, the selection of
the characteristics for the model is made according to what individual mi-
gratory behaviour patterns are imagined to be [Greenwood, 1975; Puig,
1981]. Three main types are often distinguished.

The first type measures the push factors present in the region of de-
parture or, conversely, the reasons for remaining there: unemployment rate,
wage levels, the proportion of individuals of a given educational status,
etc. It can thus be supposed that a high unemployment rate and low wage
levels encourage out-migration. The second type represents the pull factors
of the area of destination or, conversely, the reasons for not going there.
The characteristics may be the same as the previous ones, now measured
for the area of destination with the opposite effect. Thus, a low unemploy-
ment rate and a high wage level may make a region attractive. Finally, a
third type of variable measures the interaction between the area of departure
and the area of arrival. Various types of distances have been proposed in
order to do so: physical distance, distance measured by the intervening
opportunities between the two areas [Stouffer, 1940], etc.

The choice of these characteristics and the explanatory content they
are given clearly show that there is an underlying model of individual be-
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148 FROM THE GROUP TO THE INDIVIDUAL

haviour. Furthermore, the effects of these characteristics are often explained
using personal terms: it is said, for example, that the appeal of a higher
salary is what pushes an individual to migrate, whereas the model shows
only the relation between the total number of out-migrants and the average
salary in the area of destination.

The general mathematical formulation of these models can be ex-
pressed. as:

M;=fX;,Y;,1:;,€;)) (1]
where M,; is the stream observed between i and j, f being a function whose
form may vary, X; and Y; are vectors of the characteristics of the area of
departure and arrival, I; measures the interaction between these areas and

€; is the residual which depends on all the other characteristics not taken
into account.

These models are often estimated on the basis of the migratory
streams, measured by a census question on the place of residence at a
prior date. The various characteristics can either be provided by a previous
census or come from different sources (annual declaration of earnings, etc.).
These characteristics should normally be measured at the beginning of the
period, but as data for this date are often not available, many authors do
not retain this assumption [Puig, 1981].

Individual-level analysis This analysis assumes that an individual,o,

experiences a series of migratory moves
throughout his/her life between r regions within a given territory. In the
equation below, T¢ is the duration separating the (k — 1)* migratory move
from the k* move, I¢ is the area of residence for this period. These are
random variables to which the theory of probabilities can be applied. This
makes it possible to modelize the hazard rate for the k" move defined as
the probability to migrate from i to j between ¢ and ¢ + dt, conditioned
by the stay at i until time ¢, divided by dt :

P(T anI1¢,., = jlTe>t I¢=i
m%k(t)=tlii£ Tg<t+ %lh JITE2t, 1¢=1i) [2]

It is then possible to introduce the effect that many individual char-
acteristics, measured at time ¢ or some previous point in time, have on
the hazard rate. These characteristics are often obtained through retrospec-
tive surveys which retrace the various life histories: professional activity,
educational status, tenancy status of a dwelling, etc. [Courgeau and Le-
lievre, 1989]. These characteristics are often measured using binary vari-
ables, with a value of 1 if the individuals possess them and O if not.
Discrete variables may also be introduced (salary, number of children, etc.)
or even more complex variables. Finally, these surveys also make it
possible to obtain certain information on the individual as to the possible
areas of in-migration: former places of residence, location of relatives or
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FROM THE GROUP TO THE INDIVIDUAL 149

friends, etc. This then means that the migratory hazard rate for the indi-
vidual, o, can be expressed in the following general form:

me (t;x¢ (@), yf (D) (3]

where x¢ (f) corresponds to his/her characteristics in the area i and y# (f)
to the information that he/she has on j. A more precise formulation of this
rate may be done entirely parametrically [Courgeau, 1985a] or semipar-
ametrically [Courgeau and Leliévre, 1986]. In the first case, the parameters
are estimated using the maximum likelihood method, whereas partial li-
kelihood must be used for the second [Cox, 1972]. The estimations of vari-
ances and covariances are simultaneously available.

I1. — Establishing a relation between the two formulations

To link these two models, additional assumptions are needed. A com-
mon time must first be introduced, then the preceding formulae have to
be simplified and, finally, the models used must be specified. It is only
when this work has been completed that the interrelations between the two
will become evident.

A common time for The above-presented models use different time
simplified models bases. The aggregate model is applied cross-sec-

tionally to a period of time, whereas the indivi-
dual model is applied longitudinally over time periods between successive
migratory moves.

We shall here postulate a short time period, such as one year (¢,
to + 1), during which we shall measure the migratory stream M; and the
hazard rate m;, which is assumed to be constant over this period. It is no
longer necessary to introduce here the migration rank k, but this then means
that the start date, ¢,, for the period under study must be known. The length
of stay at time t, will be (¢ - ¢,).

We shall then proceed to simplify the models by working on the out-
migrant streams from the areas, leaving aside here the detailed streams
that exist between the areas. In this case, it is no longer necessary to in-
troduce the characteristics Y and 7 from formula [1], nor the characteristics
y(¢) from formula [3], as their effect on the out-migration stream is assumed
to be negligible in comparison to the effect of the departure area charac-
teristics.

Let us now define the model that we shall be using for the individual
data. We have chosen a semiparametric model, which avoids having to
specify the baseline hazard. If we work with discrete time, this model can
be expressed in the following way [Kalbfleisch and Prentice, 1980, p. 36],
depending on the length of stay (f —t,):
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L= [1=m0 (o — )] " 2P T

x;'B
mi (to—te;x9)=1—[1=mf (to—1s)] =

where m¢. (-) is a baseline hazard identical for all the individuals, but de-
pendent on the length of stay for each of them (# — tx), x¢ is a line vector
of individual characteristics (x%) and B a column vector of parameters to
be estimated (Bi). These parameters are, in this case, presumed to be in-
dependent of the areas in which the individuals reside. To simplify this
relation, we shall assume that the baseline hazards have a low value, which
enables the simplified expression:
mi.(to=ta;x¥) =mf (fo—ta)expy Bixfh [5]
k=1
When the variables are binary, exp B, can be interpreted as the relative
risk of an individual with the characteristic k, compared to those individuals
who do not have that characteristic. We shall see later how to estimate
the parameters B.
The aggregate models normally used are multiplicative [Stillwell,
1975]. For the sake of consistency with the individual model chosen, we
shall use an exponential-type multiplicative model:

n
=X D =exp o+ 3 Vi Xo) (6]
k=1
where M../N; is the rate of out-migration from the area i, X; the line vector
of the various ‘macro’ characteristics of this area (Xi) and y the column
vector corresponding to the effect they produce (yi). If non-centred vari-
ables are used, it is necessary to introduce a constant term, Y,, into this

regression. The different parameters can then be estimated by moving over
to logarithms, which makes the model linear.

Theoretical relations between On the basis of the individual out-mi-
the two models gration probabilities, the expected value
of the annual number of out-migrants

from the area i is estimated:

N, N, n
EM:)=y m{ (to—t.) expx¥p =Y md (to—to)exp Yy Bix 7]
a=1 o=1 k=1

It should be recalled that the individual characteristics, x% are
measured here using binary variables or discrete variables. The mean values
can thus be computed for the individual characteristics observed in the
area i:

This content downloaded from 193.49.36.142 on Tue, 12 Mar 2019 16:49:18 UTC
All use subject to https://about.jstor.org/terms



FROM THE GROUP TO THE INDIVIDUAL 151

N:

Y xf

Xik=E(xgk)=u=IIV. (8]

A relation is thereby created between the individual characteristics
and the characteristics of the areas in which the individuals reside. The
aggregate level model can thus be rewritten in the following form:

N,
n Zx e N, n
Miexpey + Y [V 1) =exp (Y +—1—ZZY x5 9
N, 0 “N, TN, kX ik [9]
k=1 o=1k=1
The above relation has been obtained by inverting the order of sum-
mation on the characteristics (k) and the individuals (o).

A comparison between the two total numbers of migrants estimated
using formula [7], at individual level, and formula [9], at aggregate level,
should enable us to see whether simple relations exist between the par-
ameters. In fact, it can be seen that, if we assume that B, = y,, and a
simpler notation is adopted:

n n
e?‘=eXp2 ka?‘k=eXP2'ka?‘k [10]
k=1 k=1
then a simpler relation is obtained:
1
: N N,

'

Y m (to—to) eF=N;:(expyo) |Mef [11]

o=1

N,

a=1

Noting that m{ (t, —t,) contains practically no information on the
values of e [Cox, 1972], these latter can be considered as two independent
random variables. This relation can then be rewritten:

1

N, N,

N,
E?.Zeg“:(exp%) e [12]
a=1

a=1

where m?. is the mean of the values m (¢t — t,) taken for all the individuals
in the area i. It can thus be seen that, as soon as the population N; comprises
more than one individual, the assumption B; = y; is no longer valid. It
is not, therefore, possible to simply relate the parameters estimated at
‘micro’ level for the individual characteristics to the parameters estimated
at ‘macro’ level for the characteristics of the areas.

On the other hand, if area characteristics regarding the probability
to migrate are introduced at individual level, the situation will be different.
It has already been mentioned that, at aggregate level, the behavioural
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152 FROM THE GROUP TO THE INDIVIDUAL

model was assumed to be one in which an individual was sensitive to area
characteristics: high unemployment in a region is supposed to push an ac-
tive or unemployed person to a region with a lower unemployment rate.
In the light of this, the relation [7] can be rewritten introducing area, rather
than individual, characteristics:

N, ( Zx?‘k} [13]
Y mo. (to_ta)eXPKZBk“N
k=1

1
i
a=1

=2m9(to—ta)exp(—;7 > Zkaﬁz)

a=1 o=l k=1

In this case, what clearly appears are the identity conditions of the
formulae [9] and [13], whatever the individuals’ characteristics may be:

ﬁkzyk [14]
{E (m?. (to—1y)) =expyo
The above relation again assumes that m{. (t, —#,) contains no infor-
mation on the parameters p.

In a final step, it can be of interest to simultaneously introduce the
individuals’ characteristics and those of the area in which they reside, into
a single individual-level model. A comparison of the parameters obtained
for the ‘macro’ and ‘micro’ characteristics should make it possible to clarify
the links existing between their effects on migration.

III. - Testing of the different models on the ‘3B’ survey data

We now need to use a file containing data from the same survey in
order to make an empirical comparison of the results produced by the dif-
ferent models. First of all, the file to be used must be more precisely
defined mentioning where its weak points lie for the purpose of the test.

Sample and migrations The ‘3B’ survey has collected the family, oc-
considered cupational and migration histories of 4,602
individuals aged from 45 to 69 in 1981. To
carry out a precise statistical analysis, it would have been necessary to
break this population down into generations of men and women, whose
departures from various regions in France are observed during the course
of the same year. The sample size, however, makes it impossible to enter
into such detail.
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We shall here limit ourselves to working on all the generations ob-
served, distinguishing nonetheless separate behaviour patterns for men and
women. There are, in fact, considerable behavioural differences between
men and women as far as migration is concerned [Courgeau, 1985b]. For
the purpose of this test, we shall take the female population, which is
proportionally the largest (2,552 individuals), and study the out-migration
from French regions. Given the limited total number of individuals ob-
served, it was necessary to group together certain regions: Table 1 shows
the composition of the regions and groups of regions chosen.

TABLE 1. — REGIONS AND GROUPS OF REGIONS SELECTED FOR THE STUDY

Regions Code
Ile-de-France 1
Champagne-Ardennes and Picardie 2
Haute-Normandie and Basse-Normandie 3
Centre 4
Burgundy 5
Nord-Pas-de-Calais 6
Lorraine 7
Alsace and Franche-Comté 8
Pays de la Loire 9
Brittany 10
Poitou-Charentes 11
Aquitaine 12
Midi-Pyrénées 13
Rhone-Alpes 14
Limousin and Auvergne 15
Languedoc-Roussillon 16
Provence-Alpes-Cote d’ Azur and Corsica 17

The small sample size also made it impossible for us to work on a
short one-year period. We have been obliged to group the migratory moves
occurring between 1950 and 1960, taking into account the first changes
of region made during this period, from the place of residence in 1950.
We have naturally excluded those women who were living abroad in 1950
(228), since the conditions of international migration greatly differ from
internal migration.

In addition to this lack of precision concerning the observed cohort
and the period of migration, there is also the problem of choosing the
characteristics to be taken into account. On the basis of previous analyses
of changes of département [Courgeau, 1985], we have chosen five char-
acteristics for the women in question as observed in 1950. Again, due to
the small sample size observed, we are unable to test the effect of a greater
number of variables. The first characteristic chosen is marital status: we
assume that married women have a reduced mobility. The second and third
characteristics are linked to the tenancy status of a dwelling: living at their
parents’ home or home-owners. We suppose here that the women living
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with their parents are less mobile than the tenants of rented accommodation
or those women living in free accommodation, taken as a reference group,
yet more mobile than women who are home-owners. The fourth charac-
teristic is related to activity: we suppose that economically inactive women
are more easily mobile than active women. The final and fifth characteristic
is occupational: a woman farmer or agricultural worker should be far less
mobile than other active women. We shall simultaneously attempt to see
whether the corresponding ‘macro’ characteristics have a similar effect on
the migratory streams by calculating the percentages of women who have
these different characteristics in each of the areas.

It must be realised at this point that the regional results we obtain
are not to be considered as representative ones, but as totally comparable
elements, since they have been produced using a single data source. We
are concerned here with comparing the different levels of aggregation and
not with giving a precise view of regional out-migration, as the sample
size does not permit this.

Estimation of the parameters We shall now take the period span-
and reformulation of the models ning 1950 to 1960 and observe

those women who have made no
migratory move between the date of their last installation, which may be
their date of birth, and the year 1950. The sample is said to be ‘left cen-
sored’ as those moves prior to 1950 fall outside our scope of observation.
Using such data poses a great many problems and necessitates making cer-
tain assumptions [Courgeau and Lelieévre, 1989, pp. 52-56]. If, however,
it is assumed that the probability of migrating depends uniquely on the
time that has elapsed since the last installation and on the characteristics
of each individual in 1950, we are able to estimate the B and the
m? (ty—t,).

Assuming, in effect, that the individual o migrates after a period of
time (¢ — t,) spent in his/her place of origin, the population for which
there is a risk of undertaking this migratory move will include all the in-
dividuals whose duration of stay is greater than or equal to (¢ — t,) and
who were observed as having a duration of stay in 1950 less than or equal
to (¢ — t,). It can thus be seen how this model differs from classic models
of event history analysis, since the population at risk will not decrease
with the duration of stay, as in the classic model, but will, on the contrary,
begin by increasing with the duration of stay, at least as long as this latter
is not too long.

Despite this, the probability of migration for the individual in ques-
tion can still be computed, conditionally on the population at risk:
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m9. (to—to) expx ¢ B

> m? (fo—to) expxiP

IDR;
where R; is the total number of individuals at risk after 1950 and having
spent (¢ — t,) years in the region of origin. This clearly gives rise to a
partial likelihood as proposed by Cox [1972] since the numerator and de-
nominator can be simplified by m¢ (t, —t,). However, given that the popu-
lation at risk does not decrease uniformly, traditional software applications
do not permit the parameters  to be estimated.

[15]

In order to do so, we have used a multiple-spell regression model
which introduces the time that has elapsed since an initial point in time
which is the same for all spells [Hamerle, 1989]. The first spell, which is
of no interest to us, ends in 1950. The second spell, which serves here
for our estimation, begins in 1950 and continues until the next migratory
move. Of course, if this does not occur before 1961, the interval is cen-
sored. This method enables the parameters B and the function mg (#, —t,)
to be estimated correctly®.

As before, the parameters of the aggregate-level model are estimated
by applying multiple linear regression on the logarithms.

Given that the observation period is ten years, formula [7] needs some
modification. The probability of an individual migrating between 1950 and
1960 must be estimated according to the durations of stay. The number of
expected migrants may thus be expressed as:

N,

EWM;) = 2[ S0 (1950 — z,)expx"B — SO (1960 — 1,)expx B [16]
o=1
where S$°(¢) corresponds to the survivor function in a given region.
Formula [9], on the other hand, remains unchanged. This means that
the relations between $ and y will be more complicated than those given

in formula [14]. Practical application will nonetheless show that they con-
tinue to have an approximately linear relationship.

Results We shall first test the proximity of the results obtained at in-

dividual and aggregate level using the ‘macro’ characteristics
of the different areas. These results are reported in Table 2. Four charac-
teristics clearly have a significant effect at an individual level on the prob-
abilities to migrate from the areas, whereas only three have an effect at
aggregate level. The proportions of married women and women living at
their parents’ reduce this probability, which is in line with the assumptions
made earlier regarding individual characteristics. The proportion of inactive

(1) To do this, we used the TDA programme written by Gotz Rohwer.
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TABLE 2. — ESTIMATION OF THE PARAMETERS FOR THE ‘MICRO’ ‘MACRO’ MODELS AND OF
THEIR STANDARD DEVIATION, INTRODUCING THE DIFFERENT CHARACTERISTICS MEASURED

AT ‘MACRO’ LEVEL

‘Micro’ model ‘Macro’ model
Characteristics Estimated | Standard | Estimated | Standard
parameter | deviation | parameter | deviation
Proportion of married women — 6.987*** 1910 — 5.879%** 1.920
Proportion of women living at parents’ —-3.107** 1.434 —-2.404 1.452
Proportion if inactive women 5.472%%* 1.830 4.706** 1.934
Proportion of women working in agriculture 3.468*** 0.788 2.897** 0.980
Constant - 0.936 1.365
Maximum log-likelihood ~17 886.12
R’ - 0.514
*** Result significant at 1% level.
** Result significant at 5% level.

women increases this probability. The proportion of women working in
agriculture has an effect contrary to that expected. We shall come back to

Macro param.
6 T T T T

2 _

NED
-8 | 1 L 1 1 2194

-8 -6 -4 -2 0 2 4 6
Micro param.

Figure 1. — Relationships between
parameters corresponding to the
characteristics of the different areas,
estimated at individual level (micro)
and aggregate level (macro)

this point later.

Figure 1 shows that
the various parameters are
linearly linked, but that in-
dividual-level estimators
are always higher in terms
of absolute values than
those made at aggregate
level. On this basis, the
theoretical result advanced
earlier stands confirmed:
although the parameters
are no longer equal when
dealing with long periods,
they remain acceptably
proportional to each other.
Moreover, the standard de-
viations are very close to
each other, with the indi-
vidual level values being
consistently lower.

Figures 2 and 3 show
respectively, at individual
and aggregate level, the
comparisons between the
numbers of expected out-
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Figure 2. — Out-migrants estimated by the individual model

compared to observed out-migrants

Estimated
60 T T T T ] Pz
/
so - Aggregate model // 4
/
Vs /Ile-de-F rance
4or % P
/
//
30 % 1
A
Nord+e // ®< Brittany
20 }‘ [ 1] —
A
~,
(1]
10F }f< * 1
/
,/ INED
ok ! ! ! ! ! %4
0 10 20 30 40 50 60
Observed

Figure 3. — Out-migrants estimated by the aggregate model
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migrants and the numbers observed in each region. Although the ‘micro’
model accurately predicts the number of out-migrants from the Ile-de-
France region, it grossly overestimates the number for the Nord-Pas-de-
Calais region, and largely underestimates that for Brittany. The
out-migrants for the other regions are more or less correctly predicted.
The ‘macro’ model, on the other hand, largely underestimates the number
of Ile-de-France out-migrants. It overestimates the out-migrants from Brit-
tany, as does the ‘micro’ model, and makes more or less correct predictions
for the other regions, even a little better than the ‘micro’ model.

Therefore, these two types of models do not give completely identical
results, if an attempt is made to calculate the total numbers of out-migrants.

Let us now examine the results obtained at individual level when
each respondent’s characteristics are introduced. Table 3 provides an esti-
mation of the corresponding parameters.

TABLE 3. — ESTIMATION OF THE PARAMETERS OF THE ‘MICRO’ MODEL AND OF THEIR
STANDARD DEVIATION, INTRODUCING THE INDIVIDUAL CHARACTERISTICS

Characteristics Estimated parameter Standard deviation
Married —0.568%** 0.127
Home-owner — 1.106%** 0364
Inactive 0.339%*x* 0.130
In agriculture -0.188 0.181
Maximum log-likelihood - 17 874.23
*** Result significant at 1% level.

It can be seen that three characteristics have an effect upon the prob-
ability of migrating. These results are consistent with what we assumed
earlier, even when the estimated parameters are not significantly different
from zero: the lower probability of migration for married women and
women home-owners is confirmed; the higher probability of inactive
women migrating is confirmed; although the results are not significant for
women working in agriculture, we find a lower probability of migration,
as for those women living at their parents’. No linear relation appears be-
tween the parameters of the models involving area characteristics and those
involving individual characteristics. It would seem that these two types of
characteristics influence the probabilities of migrating in a very different way.

Let us now see whether the simultaneous introduction of both types
of variable produces a more informative model than the former one. The
results are shown in Table 4.

This model explains mobility much better than the former one: the
addition of four aggregate characteristics causes the maximum log-likeli-

hood to increase by 12.56, which corresponds to a y? of four degrees of
freedom equal to 25.12. On the other hand, the parameters estimated for
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TABLE 4. — ESTIMATION OF THE PARAMETERS FOR THE ‘MICRO’ MODEL AND
OF ITS STANDARD DEVIATION, SIMULTANEOUSLY INTRODUCING INDIVIDUAL AND
AGGREGATE CHARACTERISTICS

Characteristics Estimated parameter Standard deviation
Proportion of married women — 6. 772%** 1918
Proportion of women living at parents’ — 3.393%** 1.430
Proportion of inactive women 5.383%** 1.832
Proportion of women in agriculture 3.785%** 0.802
Married — 0.552%%* 0.128
Home-owner — 1 125%** 0.364
Inactive 0.304** 0.131
In agriculture —-0.333* 0.185
Maximum log-likelihood - 17 861.67
*** Result significant at 1% level.
**  Result significant at 5% level.
*  Result significant at 10% level.

the two series of variables are very close to those obtained when the ag-
gregate or individual characteristics are introduced separately (Table 3).
This goes to confirm the assumption whereby both types of characteristics
influence differently the probabilities of migration. Since the variances and
covariances between the various estimated parameters are available, their
correlations can be computed (Table 5).

TABLE 5. — CORRELATIONS BETWEEN INDIVIDUAL CHARACTERISTIC AND AGGREGATE
CHARACTERISTIC PARAMETERS

Characteristics Correlation
Married* Proportion of married women 0.100
Living at parents’* Proportion of women living at parents’ 0.124
Home-owner* Proportion of home-owners 0.107
Inactive* Proportion of inactive women 0.100
In agriculture* Proportion of women in agriculture 0.240

All the correlations are clearly low, generally around 0.10, which in-
dicates a relatively high independence between these ‘macro’ and ‘micro’
characteristics. The highest correlation is that estimated between the par-
ameters which measure the effect of being active in agriculture and the
effect of the percentage of women in agriculture on the probability of mi-
grating (0.24). These are, in fact, the parameters which undergo the greatest
change when the two categories of variables are introduced simultaneously.
It is of particular note that the effect of working in agriculture becomes
significant at the 10% level and is inverse to that of the percentage of
women in agriculture.
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This apparent paradox may be explained by subdividing the popula-
tion at risk into two distinct groups according to the proportion of women
in agriculture in the different regions. These results are presented in Figure 4.

A first observation is that women in agriculture consistently have a
lower probability to migrate, regardless of what proportion they represent
within a given region. This confirms the negative parameter obtained at
individual level (-0.333). Yet, at the same time, it can be seen that, for
women working in agriculture and those working in other sectors alike,
the probability of migrating increases when the proportion of women in
agriculture increases. This results in a positive value (+3.785) for the par-
ameter related to this aggregate variable. The danger then clearly arises
of inferring certain assumptions about individual behaviour on the basis
of the results obtained at aggregate level: a high proportion of women in
agriculture leads to a higher probability of migration for all categories of
women, partly because of the scarcity of non-agricultural employment
within the region. This, however, in no way implies that women in agri-
culture have more opportunity to migrate than other women: at individual
level, quite the contrary is observed. Moreover, regardless of the region
of origin, this result is always confirmed.

Log (M/N)
0 T T T T T T T D
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2 Not working in agriculture

-3 Working in agriculture

-4 L L 1 1 1 | |
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Figure 4.— Logarithm showing the probability of migration for
women working in agriculture and for other categories according
to the percentage of people working in agriculture in each area
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Conclusions

The combination of theoretical results and concrete results obtained
using the ‘3B’ survey, has enabled us to identify a certain number of inter-
relationships between individual and aggregate levels.

First of all, it was possible to relate the results obtained at the two
levels when the characteristics were of the aggregate type. This theoretical
result was confirmed by the data from the ‘3B’ survey: the correlation
between the parameters estimated for both levels is 0.999; the regression
slope is, however, lower than unity. This difference is certainly due to the
fact that we are working with a long time period, as only short durations
make it possible to verify whether parameters are equal. The question of
how these characteristics influence individual probabilities of migrating can
also be asked. We believe that this influence is indirect, and fuller surveys
are necessary in order to show, for instance, how an individual perceives
a high proportion of farmers in his/her region of residence.

When individual characteristics are introduced into the ‘micro’ model,
their effect can be very different from that of the characteristics measured
at aggregate level. We have theoretically demonstrated that no simple re-
lation is apparent between these parameters. Moreover, this result has been
empirically confirmed, as the correlation between the parameters estimated
with region-related characteristics and those estimated with individual char-
acteristics becomes non-significantly different from zero. What is more,
when region-related and individual characteristics are introduced simulta-
neously, the various parameters remain unchanged, whereas the quality of
the model greatly improves. We have thus been able to verify that the
correlations between region-related and individual characteristics are very low.

It thus seems that both types of characteristics have practically in-
dependent effects on individual behaviour patterns. This is contrary to many
models where results are underpinned by supposed individual behaviour
patterns which, when grouped together, produce aggregate behaviour pat-
terns and characteristics [Weidlich and Haag, 1988, pp. 11-20; Puig, 1981,
pp. 49-50]. As has been shown in the present paper, the areas where there
is a high proportion of women in agriculture have much greater out-mi-
gration than the other areas, even though these women have themselves a
much lower probability of migrating. The effect of the aggregate charac-
teristic is, in this case, contrary to the sum of individual behaviour patterns.

In the light of these first encouraging results, it would seem necessary
to pursue research in this field. In the following paragraphs, we give an
indication of the exploratory paths which hold an interest for future work.

Firstly, the ‘3B’ survey covers too small a sample to enable satisfac-
tory verification of the theoretical results. The use of data from population
registers providing information on movements of the population should have
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allowed more effective verification. These registers, however, only exist in
a few countries (France has none) and only take into account a small number
of individual information items, which thus sets a limit on their usefulness.

Secondly, in the present case, we were obliged to use a great many
restrictive assumptions for the models employed, so as to facilitate com-
parison. Our theoretical results need to be extended to a greater number
of models. It is particularly important to introduce destination area char-
acteristics, along with ones which measure the interaction between the area
of departure and the area of arrival. Although these characteristics are rela-
tively easy to define and measure at ‘macro’ level, it is much more difficult
to gather the information which an individual may have on the different
possible destinations, at ‘micro’ level.

As can be seen, the links between individual and aggregate behaviour
patterns are complex ones, and a great deal of research is still needed in
order to totally elucidate how these two levels interrelate. The results ob-
tained here show that it is nevertheless possible to make headway in a
domain which as yet is still largely unexplored.

Daniel COURGEAU
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