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FOREWORD

Declining rates of national population growth, continuing
differential rates of regional economic activity, and shifts in
the migration patterns of people and jobs are characteristic
empirical aspects of many developed countries. In several
instances, they have combined to bring about a relative (and
in some cases absolute) population decline of highly urbanized
areas, e.g., New York, Tokyo, and Stockholm. In other cases,
they have brought about rapid metropolitan growth, e.g., Houston,
Miami, and Moscow.

The objective of the Urban Change Task in IIASA's Human
Settlements and Services Area is to bring together and synthesize
available empirical and theoretical information on the principal
determinants and consequences of such urban growth and decline.

This paper is the second of five to focus on migration age
patterns in national populations. It draws its data from a large
data bank on migration patterns assembled at IIASA as part of the
earlier Migration and Settlement Task, which was formally con-
cluded in 1978. The first paper in this series dealt with the
mathematical description of observed migration schedules, the
analysis of their age profiles and the study of 'how those pro-
files are influenced by the age composition of the population
in the region of origin. This paper continues the earlier
analysis by examining the contributions of different cause-
specific migration age profiles to variations in aggregate age-
specific migration rates. Subsequent papers will deal with a
comparative analysis of the large data bank on migration sched-
ules, a study of status-specific migration age profiles, and an
investigation of alternative methods for developing model sched-
ules for inferring migration flows on the basis of inaccurate or
inadequate data.

A list of related publications in the Urban Change Series
appears at the end of this paper.

Andreli Rogers
Chairman

Human Settlements
and Services Area
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ABSTRACT

This paper seeks to illuminate the role played by various
reasons for migration in accounting for observed variations of
age-specific migration rates. The focus is on the levels and
age profiles of different cause-specific migration schedules
and on their contribution to aggregate migration age curves
that change over time and space.
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MIGRATION AGE PATTERNS:
II. CAUSE-SPECIFIC PROFILES

Andrei Rogers, Luis J. Castro

INTRODUCTION

Mortality studies have shown that the age pattern of
deaths varies systematically with level. For example, as the
expectation of life at birth increases, the largest absolute
declines generally occur at ages below 5 and above 65. This is
a consequence of the dramatic reduction in the contribution
to overall deaths made by infectious diseases, which have a
U-shaped age profile. Are there analogous systematic varia-
tions in migration age patterns? Does the age pattern of mig~
ration vary with level? For example, if divorce is a reason
for migration, and if the level of migration and the number of
divorces per capita both increase with economic development,
should one then expect a particular shift in the aggregate
migration age profile?

Sam Preston (1976, p. 109) points out that "...roughly
half of the variance in age-curves of mortality at a particular
mortality level can be accounted for by variance in relative
importance of 6-7 cause of death categories among populations
at that level...it suggests that causes of death have substantial
"

value in accounting for disparities in age patterns in mortality.

Can the same be said of disparities in age patterns of migration?
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This paper seeks to illuminate the role played by various
reasons for migration in accounting for observed variations of
age-specific migration rates. The focus is on the levels and
age profiles of different reason-specific migration schedules

and on their contribution to aggregate migration age curves and
their changes over time and space. Because we follow the "mor-
tality" approach in decomposing aggregate migration schedules,
we refer to reasons as causes. In a forthcoming paper, however,
we shall. focus instead on the "fertility" approach of analyzing
such schedules, adopting a decomposition by status instead of by

cause.

MIGRATION BY CAUSE

Why people move is a question that needs to be considered
within the context of (1) those differentiating characteristics
of potential migrants that condition receptivity to migration,
and (2) those differentiating environmental factors that stimu-
late migration from one community to another. Nevertheless,
insights into motivations for migration can be developed simply
by asking people why they moved. This approach has been adopted,
for example, in nationwide surveys conducted by the U.S. Census
Bureau (Long and Hansen, 1979) and by national migration re-
gisters maintained in such countries as Czechoslovakia (Kithnl,
1978).

Studies of reported causes for internal migration are sub~-
ject to a number of serious limitations. First, usually only
the "main" cause is tabulated and examined; yet multiple inter-
dependent causes underlie migration behavior. Second, the num-
ber of alternative causes listed in migration questionnaires
typically are broad aggregations of a much wider range of causes
and therefore may inadequately reflect the true importance of
motivations connected with migration. Finally, problems arise
when the causes are not separately classified for thé initiators
of migration (e.g., household heads) and for their dependents
(e.g., children). 1In short, reported causes of migration often
are mutually interdependent, usually insufficient in number, and
generally not linked directly to the true decisionmaker. However,
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analogous limitations also appear in studies of mortality by
cause, without presenting insuperable obstacles for the genera-
tion of insights in that area of demographic research:

"Causes are undoubtedly recorded with considerable
inaccuracy and interpopulation incomparability, and these
problems have discouraged the exploitation of cause-of-
death statistics. But demographic data are never perfect-
ly accurate, and the choice is between neglecting them
altogether and producing qualified statements about the
tendencies they suggest." (Preston, 1976, p. 2)

Table 1.A gives the pércent of household heads moving for
each of five causes in the U.S. and in Hungary. These data con-
firm that it is a great oversimplification to explain migration
solely in terms of economic motivations. Although employment
reasons account for about a half of the recorded reasons for
moving by household heads, education, marriage, housing and
other reasons account for the other half. Moreover, the data
indicate that in Hungary economic motivations have been declin-

ing in relative importance over time.

Table 1.B presents comparable data for total persons mi-
grating, including the household head. Only 36 percent of total
migrants were household heads in the U.S. survey; in Hungary the
corresponding percentage ranged from 37 percent in 1958 to 45
percent in 1968. The data for Czechoslovakia do not distinguish

between household heads and their accompanying dependents.

Housing reasons accounted for over 40 percent of all mi-
gration between communities (communes) in Czechoslovakia in 1973;
this total is about three times as high as Hungary's and five
times as high as the U.S. figure. Data for the U.S., however,

refer to interstate migration, and one would expect housing

reasons to decline in importance relative to economic reasons

in migrations over such distances.

Less than 30 percent of total internal migration in Czecho-
slovakia was attributed to economic causes. This relatively low
share of the total is somewhat surprising and apparently reflects

a leveling of regional economic differences:
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"...for the major part, it is the outcome of specific
Czechoslaovak conditions: 1In recent years, development in
the whole Czechoslovak Socialist Republic, but particularly
in the Czech Socialist Republic, was characterized by a re-
latively balanced territorial development of productive
forces, accompanied by a levelling-out of regional differ-
ences in economic and income structure and in the training
requirements of available jobs." (Kithnl, 1978, p. 4)

Table 2 shows that the cause structure of migration varies
with migration distance. For example, the two principal causes
of migration in the Czech Republic, employment and housing, ex-
hibit opposite associations with migration distance.* They
mirror the similar inverse relationship shown in the U.S. and
Hungarian data set out earlier in Table 1.A, which reflect
the commonly observed tendency of short-distance migration to be
primarily motivated by housing reasons and long-distance migra-
tion by employment reasons. For as Hoover (1971) points out in

a study of U.S. data:

"...those men who only moved within the same county
were predominantly influenced by housing considerations.
Since all of a county is generally regarded as being in
a single labor market or commuting range, job changes are
related only to a minor extent with intracounty moves:
most such movers are not changing jobs.

For those who moved to a different county...the
picture is quite different, with employment changes (in-
cluding entry to or exit from military service) emerging
as the major reasons for migrating. This reflects. the
fact that an intercounty migration generally involves
shifting to a different labor market beyond the commut-
ing range for the former job." (Hoover, 1971, p. 169)

Migration causes are related to a person's age and sex.

For example, migration motivated by health reasons is a phenom-
enon characteristic of old persons, whereas education-related
migration is predominantly associated with young people. Wives
tend to be younger than their husbands; therefore the migration
age profile of female migration peaks at an earlier age than the
corresponding profile for males. Thus, in order to understand
better why pecple move, it is important to disaggregate cause-

specific migration data by age and sex.

*There are a dozen administrative regions in Czechoslovakia:
eight in the Czech Republic and four in the Slovak Republic.
The nation is comprised of about 100 districts and approxi-
mately 10,000 communities (communes).



Table 2. Migration by cause and distance:
Czech Republic, 1966-1973

Causes

Distahce Year
1 2 3 4 5 6 7 8 9 | Total

t
?Zg"i’gﬁfs‘ 1969 |28,4|5,6|1,5|5,0{15,3(3,0|37,0}4,1}0,1]100,0
1971 |26,4|6,0]|1,3|5,2(13,6(2,9|39,1|5,4(0,1]100,0
1973 {24,4{5,7|1,4|5,615,5|3,4|38,3]5,7/0,0(100,0

Migration 1967 |23,3|8,1|0,6(4,4}13,0(2,1|43,6|4,0]|0,9/|100,0

betwee

d‘ias:iigts 1969 |21,2]|7,4|0,6|4,0|16,0|3,1|43,9(3,8(0,0|100,0
within 1971 |19,1|7,1|0,6|4,2|15,2|3,0|45,2|5,5(0,1]100,0
regions 1973 |16,8(6,6 0,6 | 4,4 |17,5|3,3|45,4(5,4|0,0(100,0

Migration | 1967 |12,2|7,9|0,2|4,5|13,1(1,7|55,8]|3,9]{0,7]100,0

between
communi~ 1969 9,5/6,8/0,2|4,8(18,4(2,7|54,3|3,7|0,1{100,0
ties 1971 8,7/6,1)0,23,8(16,6|2,6)56,5/|5,3(0,2] 100,0
within 1973 7,65,9(0,2{4,5|17,9,2,8|55,415,7{0,0100,0
districts ’ ! r ' ' ! ’ ! ! ’
Reasons: 1 - change of employment 6 - divorce

2 - moving closer to place 7 = housing

of work 8 - other
3 - education 9 - unknown

4L - health

5 - marriage

Source: Kihnl (1978), p. 7.
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Table 3 illustrates typical age and sex differentials in
migration-by-cause data. Except for housing reasons in Hungary,
most moves attributable to each cause occur before the age of
40. Only health~ and housing-related migrations occur in signi-
ficant percentages at older ages. Finally, age concentration is
most pronounced in migration associated with marriage (60 to 80
percent between the ages of 20 and 30) and education (94 to 97

percent between the ages of 16 and 30).

DESCRIPTION: CAUSE-SPECIFIC
AGE PROFILES

If the age pattern of migration is influenced by its cause-
of-migration structure then it should be possible to attribute
differences in age patterns of migration in two or more popula-
tions, at least partially, to differences in their cause struc-
tures. Unfortunately, detailed age-specific data on migration by
cause are exceedingly scarce, and we have been able to find only
one source for this study: the Czechoslovakian migration regis~

ter. ¥

Figure 1 displays histograms and their associated cubic
spline interpolations (McNeil, Trussell, and Turner, 1977) for
age-specific male and female migration rates in Czechoslovakia.
Figure 2 presents the age~specific migration cause structures
that underlie these rates. For ease of visual compariéon all
age profiles are scaled to sum to a unit area under the curve

(i.e., to exhibit a gross migraproduction rate, GMR, of unity).

The age profiles reveal that the causes of migration vary
substantially in age pattern. Of the eight causes illustrated,
the age profile of housing reasons mirrors most ciosely that of
the aggregate migration schedule, exhibiting roughly the same

*Identification of migration causes has been a part of the regu-~
lar internal migration register of Czechoslovakia since 1966.
The data are based on responses given by migrants at the time
that they notify local authorities of their change of address.
Dependents are not distinguished from household heads in these
data.
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Table 3. Age and Sex Differentials in Migration-by-Cause

Patterns: Hungary, 1958 and Czechoslovakia, 1973
3.A Males

Age _ — _ _ -
can 16-19 | 20-29 | 30-39 | 40-49 | 50-59 | 60+ | Total
Change of | 4 | 98 |47 | 26,8 | 11,8 71 2,8 | 100,0
employment| Cz 7,9 48,2 23,1 15,1 4,7 1,0 100,0
Closer to | Bu | 5,7 | 47,0 | 28,2 |-10,4 | 6,3 2,4 | 100,0
scl)‘;‘]fe of cz | 7,0 | 583 182 | 11,1] 4,2 1,2 | 100,0
Hu | 68,8 | 28,0 2,4 0,5 | o0,3 - | 100,0
Educatlon | . | 49,9 | 53,6 4,1 1,0 ] 0,2 0,2 | 100,0
ma | 2,5 | 15,0 | 17,2 | 18,4 | 18,6 | 33,7 | 100,0
Health cz | 5,3 | 13,2 9,1 g, | 9,1 | 54,9 | 100,0
Ha | 3,9 | 73,0 | 14,0 4,6 | 2,8 1,7 | 100,0
Marriage cz | 3,8 | 81,8 8,9 3,2 | 1,8 0,9 | 100,0
m | 6,0 | 27,1 | 23,4 | 12,7 | 12,4 | 18,4 | 100,0
Housing Cz 7,1 | 53,0 | 17,5 8,5 [ 4,4 9,5 | 100,0

3.B Females

Age
Causs 16-19 | 20-29 | 30~39 | 40-49 | 50-59 | 60+ | Total
Change of | H® | 20,8 | uu,8 | 18,7 8,8 | 4,8 2,1 | 100,0
employment| Cz | 12,5 | 48,8 | 22,0 | 12,2 | 3,2 1,3 | 100,0
Closer to | Hu | 15,0 | 52,9 | 19,4 7,2 | 4,0 1,5 | 100,0
lace of

e cz | 12,9 | 61,2 | w8 | 7,4 | 2,8 | 0,9 |100,0
Education | B¢ | 70,1 | 26,8 2,5 0,3 | 0,2 0,1 | 100,0
Cz | 62,8 | 34,6 1,2 0,8 | 0,6 0,0 | 100,0

Health Ha | 4,2 | 15,5 | 15,2 9,46 | 17,6 | 38,2 | 100,0
cz | 2,9 | 11,9 5,3 4,5 | 8,1 | 67,3 | 100,0

. Hu | 24,8 | 59,5 9,6 3,3 | 2,0 0,8 | 100,0
Marriage cz | 22,3 | 69,1 4,7 2,3 | 1,0 0,6 | 100,0
_ m | 6,6 | 27,8 | 18,6 | 11,0 | 12,0 | 24,0 | 100,0
Housing cz 10,8 | 52,6 | 12,3 7,1 | 5,6 | 11,6 |100,0

Sources: Compton (1971) pp. 90-91 and Czechoslavakian
Federal Statistical Office (1974). The migration
of those less than 16 years of age is here assumed
to be dependent migration.



‘€L6l ‘soTewsI pur Ssofew

‘eTYRAOTSOYO92z) :S93eI uOoTjeHTW [enuue poaaxosqQo °| 2anbig

08 oL 09 0s ov 3 oz o1 o 08 oL 09 0s or ot oz ot 0
+ + —t — A —+ 0 —_—— 0
+ +
toto- 1010°
X I J.
Jv 0z0° A/ 0zo"
STTYWAL focor STTVW +oco*
L ObO° T0%0°
\/ i Qr
T 050° Tose*
T T
T 090" 10%0°




-10-

-030 1 - 00T

020

«010

Qb - — + SN —— °

o 10 10 0 40 30 &0 n 80 -]

1. Change of employment.

.120

10 20 3 40 50 60 70

2. Moving closer to place of work.

.110
.100
- rd rl
.0%0 ) . 0%
. r
.080 + : . .080
0% 0%
N, «060
.0% 050 1
.

+040 040
030 .030 -‘
.020 2020 1
.010 -010 4

[:] —+ b (]

[} 10 20 30 40 50 &0 10 80 ] 10 a0 x 40 50 €0 b 80
3. Education 4, Health

Figure 2.

Observed cause-specific migration rates:

Czechoslovakia, males and females, 1973.



-

-080 +
.OTOW

. 080

.040

.030

oo]

-11~

.070

Nl

et
°
0

20

30

5. Marriage

-C60

.0%0

50 0 % [

.050

0404

10 2 30 40 50 &0 0 L]

6. Divorce

0 ] 10 20 ;o 40 45‘0 &0 T 10 20 o L] 10 ) 0 b 9 30 60 - 0 a0 ‘
7. Housing 8. Other {(plus Divorce)
Figqure 2. Observed cause-specific migration rates:

Czechoslovakia, males and females,

continued.

1973,



-12-

four peaks: at infancy, during the early labor force participa-
tion years, at retirement, and during the oldest age interval.
Marriage and education reasons, on the other hand, are concen-
trated between the ages of 10 and 30 and are essentially unimodal
in age profile. Divorce, change of employment, and moving closer

to the place of work have profiles that are bi-modal, with local
peaks at infancy and at the early labor force participation ages.

Finally, health reasons apparently are an important cause of mi-
gration only for the elderly. (The residual category, "all other
reasons" is consolidated together with divorce in Figure 2 in
order to give it a profile that is more amenable for our sub-

sequent analytical manipulations.)

The different cause-specific age patterns may be interpreted
within a life-cycle framework in which individuals pass through
different states of existence. Starting with birth and then an
entry into the educational system at the elementary level, the
"passage”" may also include entry into the military or the uni~-
versity, marriage, multiple entries into and withdrawals from
the labor force, perhaps divorce and remarriage, retirement,
widowhood, and moves to enter sanatoria or to rejoin relatives.

Associated with this individual life cycle perspective is
a family life cycle orientiation which begins with marriage,
passes on ta procreation, child rearing (possibly interrupted
by divorce or death), continues on to child "launching”, retire~
ment, and ultimately ends with the death of both spouses:

"The main stages through which a family passes during
its lifetime are the initial childless stage, usually last-
ing one or two years, the childbearing stage, defined by
the interval between the first and last birth, usually ex-
tending over approximately eight years, and the intermediate
stage occurring between the birth of the last child and the
first child leaving home, extending for about 16 years and
representing the only period during which all members of the
family are living in the household. This is followed by what
is often referred to as the 'launching' stage, occurring be~
tween the events of the first and last child leaving home,
usually of comparable length to the childbearing stage.
Beyond the launching stage, when the parents are again
alone in the household is the post-parental stage ending
when one of the spouses dies. Then follows a period of
widowhood until the death of the other parent. Obviously,
the sequence and timing of. the stages of the life cycle
differ from this for families prematurely broken by death
or divorce of the parents." (Young, 1975, p. 61)
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Figure 2 presented cause-specific age profiles scaled to a

unit GMR for ease of comparison. Their relative levels in the

observed migration schedule are illustrated in Figure 3, which
also includes comparable data for another year, 1970, to permit
an examination of changes over time. The aggregate migration
profile, however, is still scaled to sum to a unit area under

the curve.

Figure 3 shows that both the levels and the age profiles

of the 1970 and 1973 migration cause structures are roughly sim-
ilar. Housing reasons account for approximately 40 percent of
the total gross migraproduction rate, economic reasons‘for an
additional 25 to 30 percent, marriage for 12 to 15 percent,
health for 8 to 11 percent, and all other reasons for the re-
maining 5 to 15 percent. The major difference in age profiles
occurs in the post-retirement ages, with the 1973 schedules ex-

hibiting a much more pronounced old-age-peak.

Figure 4 contrasts the levels and age profiles of male
intra-republic moves with those of male inter~republic moves
in an effort to identify the possible effects of distance on
the migration cause structure. Here the findings are not as
clear cut. Although intra-republic migration levels by cause
seem to be similar in both the Czech and the Slovak republics,
they diverge in the corresponding inter-republic migration data.
Housing reasons, for example, contribute 45 percent of the total
GMR in the flow from the Czech to the Slovak republic, but ac-
count for only 33 percent of the flow in the reverse direction.
The age profiles also seem to differ, but a more accurate assess-
ment requires a scaling to a unit GMR, such as appears in Figure
5.

Figure 5 enlarges the age profiles of the following three

causes to a unit GMR:

1. change of employment,
2. moving closer to place of work, and

3. housing.
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Differences in age profiles associated with differences in
the distances migrated are hard to identify. Indeed more signif-
icant profile differences seem to be associated with the republic
of origin than with the category of flow (i.e., intra vs. inter).
For example, the age profiles of migration originating in Slovakia

are more labor dominant, i.e., a higher proportion of the total

GMR is to be found in the prime young labor force ages. A labor
dominant curve, consequently, is characterized by a relatively

thinner and higher peak between the ages of 20 and 30.

We conclude, therefore, that although the migration levels
associated with various causes vary with distance, the cause-
specific age profiles may in fact by quite similar. Only more
data of the sort illustrated above can clarify this matter. At

the moment thé above conclusion is merely a conjecture.

ANALYSIS: MODEL SCHEDULES

Figure 6 illustrates both the observed age-specific migra-
tion schedules (scaled to unit GMR) for Czechoslovakian males
and females in 1973 and their graduation by a model schedule
(the superimposed smooth outlines) defined as the sum of four

components:

1. a single negative exponential curve of the pre-labor
force ages, with its rate of descent, Oqi

2. a unimodal curve of the labor force ages with its rates
of ascent and descent, Az and a,, respectively;

3. another unimodal curve of the post-labor force ages

with its rates of ascent and descent, AB and ags
respectively, and

4. a constant curve c¢, the inclusion of which improves
the quality of fit provided by the mathematical ex-

pression of the schedule.

The decomposition described above suggests the following
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simple sum of four curves (Rogers, Raquillet, and Castro, 1978)*;

M(x)

]
o1}
-
(14
—

_ Y oa=As (x=-u,)
+ ae az(x u2) e 2 2

_ _ _mAL(X=U,)
+ age a3(x u3) e "3 3

+ C r x=0,1,2,...,2 (1)

The "full" model schedule in equation (1) has eleven parameters:
g, Gqr 3y, Uyy Uy Az, aj, Hgs Qg A3, and c. The profile of
the full model schedule is defined by seven of the eleven param-
eters: a,, My, Oy Az, M3r gy and A3. Its level is determined
by the remaining four parameters: a,s a5, ag, and c. A change
in the value of the gross migraproduction rate of a particular
model schedule alters proportionally the values of the latter
but does not affect the former. Finally, migration schedules
without a retirement or old age peak may be represented by a
"reduced" model with seven parameters, because in such instances

the third component of equation (1) is omitted.

The model schedule defined in equation (1) may be used to
fit all of the cause-specific profiles illustrated in Figures 2
and 5. The two employment-related profiles and the profiles of
migration associated with marriage and with divorce may be
described by the reduced seven-parameter model. Education-
motivated migration profiles follow the model schedule with
both the first and the third components omitted (i.e., a

= a. =
0). The age pattern of health-related migration can be ;escribed
by the model schedule with both the first and the second compon-
ents omitted (i.e., a; =a, = 0). Finally, migration caused by
housing reasons and by the remaining "all other causes" (includ-

ing divorce) takes on the profile of the full eleven parameter

*Both the labor force and the post-labor force components in
equation (1) are described by the "double exponential" curve
formulated by Coale and McNeil (1972) for their studies of
nuptiality and fertility.
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model, as does the aggregate schedule. Figures 7 and 8 display
the results of such fits, and Appendix Tables A, B, C, and D set
out the numerical estimates of the various parameters and vari-
ables that define these model migration schedules. (Their inter-
pretation and methods of derivation are described in Castro and
Rogers, 1979).

The model schedule profiles displayed in Figures 6,7, and
8 repeat the patterns exhibited by the cubic-spline interpola-
tions of the same data in Figures 1, 2, and 5. The principal ad-
vantage of the model schedule representation is that the math-
ematical description is particularly well-suited for analytical
studies of the properties of each cause-specific curve and of
the impacts of changes in each curve's relative importance on

the aggregate migration age pattern.

The Czechoslovakian age patterns of internal migration by
cause may be characterized in a number of different ways with
the measures presented in the Appendices. We begin by observing
that among the seven causes examined, only health, housing, and
other reasons exhibit a retirement (indeed a post-retirement)
peak, with the one for housing being located more than a dozen
years ahead of the peak for health. We also note that the low
point and the high peak, X and X} r respectively, occur earlier
in female profiles than in male profiles, in all cases for which
these measures have been calculated. This undoubtedly is a re-

flection of the differences in ages at marriage.

The age profiles of reduced-form model migration schedules
(i.e., no retirement peak and only seven parameters) are deter-
mined by the four parameters Aqr Hor Oy, AZ' and the ratio 612 =
a1/a2. The first and third define the rates of descent against
age of the migration rates of children and their parents, res-
pectively. The second locates the labor force curve on the age
axis. The fourth defines the rate of ascent of the migration
rates of those young adults leaving the family home for primar-
ily marriage, education, and economic reasons. And the last
relates the height of the pre-labor force curve to that of the
labor force component.
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The model schedules illustrated in Figures 6, 7, and 8
exhibit a wide range of values for these parameters of interest.
The tallest, those for education and marriage, may be character-
ized by their relatively low values for 612 = a1/a2, values that
are about one-fifth as large as those of the other profiles.

Age patterns with much higher values of 612 tend to also show
relatively higher migration rates for children. Thus these
latter profiles may be said to be child dependent, in contrast

to the former, which may be called labor dominant profiles.

Labor dominance reflects the relative migration levels of
those in the working ages relative to those of children and
pensioners. Labor asymmetry refers to the shape of the central
» 2 Xz/az. The
numerical values for 05 in the Appendices indicate that the na-

bell-shaped curve and is measured by the ratio o

tional moving-closer-to-place-of-work profile exhibits the most
asymmetrical pattern of all causes.

SYNTHESIS: SENSITIVITY EXPERIMENTS

The preceding two sections have been devoted to a descrip-
tion and an analysis of cause-specific migration age profiles.
We now turn to an examination of cause-deleted age profiles,
focusing in particular on the impact that the deletion of a par-
ticular cause has on the remaining aggregate migration age pat-

tern.

Figure 9 illustrates four of the seven aggregate model
schedule age profiles that are numerically defined in Appendix
E.* In each case, the aggregate age profile with a single cause
deleted is contrasted with one in which that single cause's
share is increased to five times its observed level. The re-
sulting contrasts clearly identify the contribution of each
cause to the aggregate age profile.

*The area under each curve is once again scaled to equal unity
in each case, i.e., GMR = 1.
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Deleting change-of-employment reasons for migrating from
the aggregate of all causes results in a shift of the mean age
toward an older age because of the then increased relative im-
portance of migration in the post-labor force ages. Increasing
the relative importance of change-of-employment reasons five-
fold lowers the rates of descent of the migration rates of young

adults, Py and of their children, Qg

Health reasons for migrating become important only in the
post-retirement ages. Thus deleting them removes the peak in
those ages; increasing their importance five-fold simply in-

creases the height of that peak. The slope parameters a o

1 727

and A2, and the location parameter Moo remain unchanged.
Increasing the relative importance of marriage, as a cause

for migration, dramatically increases the height of the high

peak. The rate of ascent, Az, increases, but the rates of des-

cent ay and a, are only slightly affected. The curve becomes

a member of the labor dominant family analyzed in Castro and

Rogers (1979).

Finally, housing reasons influence the aggregate profile
at the very young and the retirement ages. Deleting them lowers

the rate of descent of pre-labor force migration, A and raises
the importance of old age migration. The mean age remains vir-
tually unchanged.

Figure 9 shows that changes in the relative importance of
different causes of migration produce predictable changes in the
aggregate migration age profile. Employment reasons influence
the rates of descent oy and Ay Health reasons affect only the
post-retirement profile, influencing A3 and the age of the post-
retirement peak, X . Marriage reasons dramatically affect the
rate of ascent Az, but leave oy and a, relatively unaffected.
Housing reasons, on the other hand influence the latter, es-

pecially Ay
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CONCLUSION

This paper was motivated by the conjecture that regulari-
ties in the migration age patterns of different national pop-
ulations are likely to be stronger and more evident in cause-
specific schedules than in aggregate schedules. The implica-
tions of this for model migration schedules are the same as for
model mortality schedules, in the context of which Preston (1976)
observed:

"Model mortality patterns are typically required for
demographic estimation only if death registration is in-
complete. But if the degree of incompleteness is largely
invariant with respect to cause of death, then the cause-
structure of mortality can be reliably estimated. In such
a case the age pattern of mortality should be largely re-
coverable without reference to any external models. The
level of mortality can then be estimated through conven-
tional stable population or census survival techniques."”
(Preston, 1976, p. 118, italics added.)

Substituting in the word "migration" for "mortality" and
"death" in the above quotation yields the observation that the
age pattern (i.e., profile) of migration may be estimated by
weighting each cause-specific profile by the migration structure
(i.e., the fraction of the total GMR that is attributable to

each of k causes):

_ Ko (i) =(i)
M(x) = ] GMR MY x (2)
i=1
z _ K (i) K (1)
where ) M(x) = 1, ] GMR =1,and ] M7/ (x) =1, x=0,1,2,...,2z.
X 1 1

Equation (2) also may be expressed in the form of migration

proportions

(1) @y, (3)
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where N(l)(x) denotes the fraction of migrants at age x among

those citing cause i, and N(l) is the fraction of total migrants

citing cause 1i.

The estimation problem also can be "turned on its head" as

Preston observes:
"Just as the cause-structure of mortality can be used

to predict the age pattern, the age pattern implies a spe-

cial cause of death structure." (Preston, 1976, p. 116)
In the context of migration, this suggests that given, for exam-
ple, the Hungarian aggregate migration age pattern and the Czech-
oslovakian cause-specific migration age patterns (profiles) one
could use equations (2) or (3) to develop estimates of the implied
Hungarian cause of migration structure and compare it with the

one described in Section 2 of this paper.*

*We are indebted to Nathan Keyfitz for calling our attention
to this "inverse" use of the mortality cause~structure rela-
tionship by Sam Preston.
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APPENDICES

Legend

Cause 1 = Change of employment
2 = Moving closer to place of work
3 = Education
4 = Health

5 = Marriage
6 = Housing

7 = Other

8 = All causes
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