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PREFACE 

The e v o l u t i o n  o f  human popu la t ions  over  t i m e  and space  has 
been a  c e n t r a l  concern o f  many s c h o l a r s  i n  t h e  Human Set t lements  
and Se rv i ces  Area a t  I I A S A  dur ing  t h e  p a s t  s e v e r a l  y e a r s .  From 
1975 through 1978 some o f  t h i s  i n t e r e s t  was mani fes ted i n  t h e  
work o f  t h e  Migra t ion and Se t t lement  Task, which was formal ly  
concluded i n  November 1978. S ince  then ,  a t t e n t i o n  has  tu rned  
t o  d i ssemina t i ng  t h e  Task ' s  r e s u l t s ,  t o  conc lud ing i t s  compara- 
t i v e  s tudy ,  and t o  e x p l o r i n g  p o s s i b l e  f u t u r e  a c t i v i t i e s  t h a t  
might apply t h e  mathemat ical  methodology t o  o t h e r  resea rch  t o p i c s .  

This paper is  p a r t  o f  t h e  Task 's  d issemina t ion  e f f o r t .  It 
shows how fami ly  r e l a t i o n s h i p s  among mig ran ts  a r e  r e f l e c t e d  i n  
t h e i r  aggrega te  age p r o f i l e s .  By d i sagg rega t i ng  mig ran ts  i n t o  
dependent and independent  c a t e g o r i e s ,  t h e  paper  i l l u m i n a t e s  t h e  
ways i n  which t h e  age p r o f i l e  o f  m ig ra t i ng  popu la t ions  a r e  sen- 
s i t i v e  t o  r e l a t i v e  changes i n  dependency l e v e l s  and i n  r a t e s  of 
n a t u r a l  i n c r e a s e  and mob i l i t y  . 

Andrei Rogers 
Chairman 
Human Se t t l emen ts  
and Se rv i ces  
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WHAT THE AGE COMPOSITION OF 
MIGRANTS CAN TELL US 

INTRODUCTION 

A population pyramid graphically displays the age and sex 

distribution of a population; Figure 1 presents such pyramids 

for Mexico and Sweden. Mexico's population, with its large 

fraction of children and small fraction of elderly, may be 

called a "young" population in contrast to Sweden, which clearly 

exemplifies and "old" population. 

The age composition of a population reflects the past his- 

tory of fertility and mortality to which the population has 

been exposed. For example, high rates of natural increase give 

rise to age pyramids that taper more rapidly with age, and zero 

growth rates ultimately produce age pyramids that are nearly 

rectangular until ages 50 or 60 and that decline rapidly there- 

after as death rates increase among the aged. Thus one may 

conclude t.hat the age composition of a population tells us 

something about past patterns of fertility and mortality. 



Males 

AGE 

Females 

Mexico 1970 

AGE 

Males Females 

Sweden 1974 

F i g u r e  1 .  N a t i o n a l  p o p u l a t i o n  a g e  c o m p o s i t i o n s :  Mexico 1970  
a n d  Sweden 1974 .  S o u r c e s :  F e d e r a l  S t a t i s t i c a l  O f f i c e  
1 9 7 0 ;  A n d e r s s o n  a n d  Ho lmberg  1 9 8 0 .  



Since  migrants  a r e  a  s u b s e t  o f  t h e  popu la t i on ,  does t h e i r  age 

composi t ion r e f l e c t  analogous c h a r a c t e r i s t i c s  o f  r e c e n t  p a t t e r n s  

o f  f e r t i l i t y ,  m o r t a l i t y ,  and migra t ion? 

F igure  2 sets o u t  t h e  n a t i o n a l  m ig ra t ion  pyramids f o r  

Mexico and Sweden. They e x h i b i t  a  fundamental common f i n d i n g  

of  c o u n t l e s s  m ig ra t i on  s t u d i e s :  t h e  age composi t ion o f  migrants  

r e f l e c t s  age s e l e c t i v i t y ,  w i th  young a d u l t s  and i n f a n t s  g e n e r a l l y  

be ing  t h e  most mobi le group i n  any popu la t ion .  Migra t ion pro- 

p e n s i t i e s  a r e  h igh among c h i l d r e n ,  va ry ing  from a  peak a t  age 

1 t o  a  low p o i n t  around age 1 6 .  Beyond t h a t  age ,  m ig ra t ion  i n -  

c r e a s e s  sha rp l y  t o  ano ther  peak around age 2 2 ,  a f t e r  which it 

d e c l i n e s  r e g u l a r l y  u n t i l  poss ib l y  i n t e r r u p t e d  by a  r e t i r e m e n t  

peak a t  t h e  o l d e r  ages.  

Th is  paper  seeks  t o  i d e n t i f y  some o f  t h e  f a c t o r s  t h a t  a r e  

respons ib le  f o r  t h e  widespread r e g u l a r i t i e s  i n  age p r o f i l e s  

e x h i b i t e d  by e m p i r i c a l  schedu les  o f  m ig ra t ion  r a t e s .  W e  

begin  by b r i e f l y  cons ide r i ng  t h e  problem o f  m ig ra t ion  mea- 

surement and then  go on t o  adop t  a  mathemat ical  f u n c t i o n a l  

d e s c r i p t i o n  o f  m ig ra t ion  age composi t ions.  Armed w i th  t h i s  

s u c c i n t  r e p r e s e n t a t i o n  of  t h e  age s t r u c t u r e  of  m ig ran ts ,  w e  

go on t o  examine how d i f f e r e n c e s  i n  fami ly  s t a t u s  p a t t e r n s  

s t r u c t u r e  t h e  age p r o f i l e  of  migrants .  
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80 
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a. I n t e r s t a t e  m i g r a t i o n ,  Mexico 1970. 

Males Females 

b. I n t e r r e g i o n a l  m i g r a t i o n ,  Sweden 1974. 

F i g u r e  2 .  N a t i o n a l  m i g r a t i o n  age c o m p o s i t i o n s :  ~ e x i c o  1970 
and  Sweden 1974. S o u r c e s :  One-percen t  samp le  o f  t h e  
1970 Mexican P o p u l a t i o n  Census ;  Andersson  and  Holrnberq 
1980. 



ESTABLISHING THE REGULARITIES: MIGRATION MEASUREMENT 

Mig ra t ion  s t u d i e s  have i n  t h e  p a s t  e x h i b i t e d  a  c u r i o u s l y  am- 

b i v a l e n t  p o s i t i o n  w i t h  r ega rd  t o  t h e  measurement o f  geog raph i ca l  

mob i l i t y .  Th is  ambivalence i s  p a r t i c u l a r y  s t r i k i n g  because of 

t h e  c o n t r a s t  it poses  w i t h  r e s p e c t  t o  t h e  co r respond ing  s t u d i e s  

of  m o r t a l i t y  and f e r t i l i t y - s t u d i e s  t h a t  a r e  r i c h l y  endowed w i t h  

d e t a i l e d  d i s c u s s i o n s  o f  measurement problems. Haenszel (1967) 

a t t r i b u t e s  t h i s  paradox t o  t h e  s t r o n g  i n f l u e n c e  o f  Ravens te in ' s  

e a r l y  c o n t r i b u t i o n s  t o  m ig ra t i on  a n a l y s i s :  

Work on m i g r a t i o n  and popu la t i on  r e d i s t r i b u t i o n  appears  
t o  have been s t r o n g l y  i n f l u e n c e d  by t h e  e a r l y  successes  
of  Ravenste in  i n  fo rmu la t ing  " laws o f  m ig ra t ion" .  Sub- 
sequen t  pape rs  have p laced  a  premium o f  t h e  development 
and t e s t i n g  o f  new hypotheses r a t h e r  t h a n o n  d e s c r i p t i o n s  
o f  f a c t s  and t h e i r  c o l l a t i o n  ... Th i s  i s  i n  c o n t r a s t  t o  
t h e  h i s t o r y  o f  v i t a l  s t a t i s t i c s .  While Graunt more t han  
two c e n t u r i e s  b e f o r e  R a v e n ~ t e i n ~ h a d m a d e  s e v e r a l  impor- 
t a n t  g e n e r a l i z a t i o n s  from t h e  s tudy  of  " b i l l s  o f  mor ta l -  
i t y "  i n  London, h i s  s u c c e s s o r s  con t i nued  t o  c o n c e n t r a t e  
on d e s c r i p t i o n s  o f  t h e  f o r c e s  o f  m o r t a l i t y  and n a t a l i t y  
by means o f  r a t e s  based on p o p u l a t i o n s  a t  r i s k .  
(Haenszel  1967 :260) 

I t  i s  n a t u r a l  t o  look  t o  t h e  s t a t e  o f  m o r t a l i t y  and f e r t i l i t y  

measurement f o r  gu idance i n  deve lop ing  measures o f  m ig ra t ion .  L ike  

m o r t a l i t y ,  m ig ra t i on  may b e  d e s c r i b e d  a s  a  p rocess  o f  i n t e r s t a t e  

t r a n s f e r ;  however, d e a t h  can occur  b u t  once ,  whereas m ig ra t i on  i s  

a  p o t e n t i a l l y  r e p e t i t i v e  e v e n t .  This  s u g g e s t s  t h e  adop t ion  o f  a  

f e r t i l i t y  ana log ,  i . e . ,  i n s t e a d  o f  b i r t h s  p e r  mother ,  moves p e r  m i -  

g r a n t ;  b u t  m i g r a t i o n ' s  d e f i n i t i o n a l  dependence on s p a t i a l  bound- 

a r i e s  and on d i f f e r e n t  forms of  d a t a  c o l l e c t i o n  i n t r o d u c e s  measure- 

ment d i f f i c u l t i e s  t h a t  do n o t  occur  i n  t h e  a n a l y s i s  of  f e r t i l i t y .  

One o f  t h e  c e n t r a l  problems i n  m ig ra t i on  measurement a r i s e s  

a s  a  consequence o f  t h e  d i f f e r e n t  sou rces  o f  m ig ra t i on  d a t a .  Most 

i n fo rmat ion  r e g a r d i n g  m ig ra t i on  i s  ob ta ined  from popu la t i on  cen- 

s u s e s  o r  popu la t i on  r e g i s t e r s  t h a t  r e p o r t  m ig ra t i on  d a t a ,  f o r  a  

g iven t i m e  i n t e r v a l ,  i n  t e r m s  o f  coun ts  o f  m ig ran ts  o r  o f  moves, 

r e s p e c t i v e l y .  Y e t  a n o t h e r  sou rce  o f  m ig ra t i on  d a t a  i s  t h e  sample 

su rvey ,  which may be des igned  t o  p rov ide  i n fo rma t i on  abou t  b o t h  

m ig ran ts  and moves. Migra t ion  d a t a  produced by censuses  a r e  usu- 

a l l y  i n  t h e  form o f  t r a n s i t i o n s .  Popu la t ion  r e g i s t e r s  t r e a t  

r i g r a t i o n a s  an  e v e n t  and g e n e r a t e  d a t a  on moves. 



A mover i s  an  i n d i v i d u a l  who has  made a  move a t  l e a s t  once 

d u r i n g  a  g iven  i n t e r v a l .  A migrant  on t h e  o t h e r  hand, i s  an 

i n d i v i d u a l  who a t  t h e  end o f  a  g iven i n t e r v a l  no l o n g e r  i n h a b i t s  

t h e  same community of  r e s i d e n c e  a s  a t  t h e  s t a r t  o f  t h e  i n t e r v a l .  

Thus p a r a d o x i c a l l y  a  m u l t i p l e  mover can be a  nonmigrant ,  i f  a f t e r  

moving s e v e r a l  t i m e s  he r e t u r n s  t o  h i s  i n i t i a l  p l a c e  o f  r e s i d e n c e  

b e f o r e  t h e  end o f  t h e  u n i t  t i m e  i n t e r v a l .  

Because m ig ra t i on  o c c u r s  ove r  t i m e  a s  w e l l  a s  a c r o s s  space ,  

s t u d i e s  o f  i t s  p a t t e r n s  must t r a c e  i t s  occur rence  w i t h  r e s p e c t  

t o  a  t i m e  i n t e r v a l ,  a s  w e l l  a s  ove r  a  sys tem o f  geog raph i ca l  

a r e a s .  I n  g e n e r a l ,  t h e  l onge r  t h e  t i m e  i n t e r v a l ,  t h e  l a r g e r  w i l l  

be t h e  number o f  r e t u r n  movers and nonsurv iv ing  m ig ran ts  and, 

hence,  t h e  more t h e  coun t  o f  m ig ran ts  w i l l  u n d e r s t a t e  t h e  number 

o f  i n t e r r e g i o n a l  movers (and,  of  c o u r s e ,  a l s o  o f  moves) .  

Most m ig ra t i on  d a t a  c o l l e c t e d  by popu la t i on  censusescome from 

responses  t o  f o u r  t y p i c a l  q u e s t i o n s :  p l a c e  o f  b i r t h ,  d u r a t i o n  

of r e s i d e n c e ,  p l a c e  o f  l a s t  r e s i d e n c e ,  and p l a c e  o f  r e s i d e n c e  a t  

a  f i x e d  p r i o r  d a t e  (Un i ted  Nat ions  1970) .  From t h e s e  q u e s t i o n s  

i t i s  p o s s i b l e  t o  e s t a b l i s h  t h e  coun t  o f  s u r v i v i n g  m ig ran ts  l i v -  

i n g  i n  a  r e g i o n  a t  t h e  t i m e  o f  t h e  census ,  d i sagg rega ted  by d i f -  

f e r e n t  r e t r o s p e c t i v e  t i m e  i n t e r v a l s .  The l onge r  t h e  t ime i n t e r -  

v a l ,  t h e  less a c c u r a t e  becomes t h e  m ig ra t i on  measure. 

Because p o u p l a t i o n r e a i s t e r s  focus  on mo~res and n o t  t r a n s i -  

t i o n s ,  d i f f e r e n c e s  w i l l  a r i s e  between d a t a  ob ta i ned  from r e g i s -  

t e r s  and from popu la t i on  censuses .  I n  t h e  annex t o  t h e  U . N .  

Manual on Methods of Measuring'lnternal Migration (Un i ted 

Nat ions  1970) i t  i s  s t a t e d :  

S ince  a t  l e a s t  some m ig ran t s ,  by census d e f i n i t i o n ,  
w i l l  have been i nvo l ved ,  by r e g i s t r a t i o n  d e f i n i t i o n ,  
i n  more t han  one mig ra to ry  e v e n t ,  coun ts  from r e g i s -  
t e r s  shou ld  normal ly  exceed t hose  from censuses . . .  
Only w i t h  Japanese  d a t a  has  i t s o  f a r  been p o s s i b l e  
t o  tes t  t h e  cor respondence between m i g r a t i o n s ,  a s  
r e g i s t e r e d  d u r i n g  a  one-year p e r i o d  and mig ran ts  
enumerated i n  t h e  census  i n  terms o f  f i xed -pe r i od  
change of  r es i dence .  (Un i ted Nat ions  1970:50) 



Table 1 ,  taken  from t h e  UN a n a l y s i s ,  i l l u s t r a t e s  how t h e  

r a t i o  of  r e ~ i s t e r - t o - c e n s u s  mig ra t ion  d a t a  i s  i n  gene ra l  b ig-  

g e r  t han  u n i t y ,  i n c r e a s i n g  w i th  dec reas ing  d i s t a n c e ,  a s  f o r  

example, i n  t h e  c a s e  of i n t r a -  ve rsus  i n t e r p r e f e c t u r a l  migra- 

t i o n  i n  Japan.  I n  gene ra l ,  t h e  r a t i o  o f  r eg i s te r - t o - census  

mig ra t ion  d a t a  should tend  t o  u n i t y  a s  longer  d i s t a n c e s  a r e  in -  

vo lved,  and a l s o  a s  t i m e  i n t e r v a l s  become s h o r t e r  (F igure  3 ) .  

C l e a r l y ,  t h e  r a t i o  shou ld  be g r e a t e r  t h a n  u n i t y  when s h o r t  d i s -  

t ances  a r e  cons idered  and c l o s e  t o  u n i t y  when t h e  t i m e  i n t e r v a l  

i s  s h o r t ,  because t h e  p r o b a b i l i t y  of moving a c r o s s  long  d i s t a n c e s  

s e v e r a l  t i m e s  should  be expected t o  be less t h a n  t h e  probabi-  

l i t y  of moving t h e  'same number of t i m e s  between s h o r t  d i s t a n c e s .  

And, t h e  p r o b a b i l i t y  of moving s e v e r a l  t i m e s  d u r i n g  a  long i n -  

t e r v a l  of  t i m e  should be g r e a t e r  t han  t h e  p r o b a b i l i t y  of  ex- 

pe r i enc ing  t h e  same number of moves du r i ng  a  s h o r t e r  pe r i od  

of t i m e .  

A fundamental a s p e c t  o f  m ig ra t ion  i s  i t s  change ove r  t i m e .  

A s  Ryder (1964) has  po in ted  o u t  f o r  t h e  c a s e  o f  f e r t i l i t y ,  pe r i od  

and c o h o r t  r ep roduc t i on  r a t e s  w i l l  d i f f e r  whenever t h e  age d i s -  

t r i b u t i o n  of  c h i l d b e a r i n g  v a r i e s  from one coho r t  t o  ano ther .  The 

use fu lness  o f  a  c o h o r t  approach i n  m ig ra t i on ,  a s  i n  f e r t i l i t y  

a n a l y s i s ,  l i es  i n  t h e  importance o f  h i s t o r i c a l  exper ience  a s  an 

exp lana t i on  of  c u r r e n t  behav ior .  Morr ison (1970) i n d i c a t e s  t h a t  

m ig ra t ion  i s  induced by t r a n s i t i o n s  from one s t a g e  o f  t h e  l i f e  

c y c l e  t o  ano the r ,  and "chron ic "  m ig ran ts  may a r t i f i c i a l l y  i n f l a t e  

t h e  m ig ra t i on  r a t e s  o f  o r i g i n  a r e a s  t h a t  a r e  h e a v i l y  popula ted with 

migrat ion-prone i n d i v i d u a l s .  Both i n f l u e n c e s  on per iod  mig ra t ion  

a r e  r e a d i l y  a s s e s s e d  by a  coho r t  a n a l y s i s .  

I t  i s  t h e  mig ra t ion  o f  a  pe r i od ,  however, and n o t  t h a t  o f  a  

c o h o r t ,  t h a t  de te rmines  t h e  sudden r e d i s t r i b u t i o n  of  a  n a t i o n a l  

popu la t ion  i n  response  t o  economic f l u c t u a t i o n s ,  and it i s  i n -  

format ion on p e r i o d  mig ra t ion  t h a t  i s  needed t o  c a l c u l a t e  s p a t i a l  

popu la t ion  p r o j e c t i o n s .  

Cur ren t  per iod  m ig ra t i on  i n d i c e s  do n o t  d i s t i n g u i s h  t r e n d  

from f l u c t u a t i o n  and t h e r e f o r e  may be d i s t o r t e d ;  c u r r e n t  coho r t  

m ig ra t ion  i n d i c e s a r e  incomplete .  Thus i t may be u s e f u l  t o  draw 

on Ryder 's  ( 1964) t r a n s l a t i o n  techn ique t o  change from one t o  

t h e  o t h e r .  A s  Keyf i t z  (1977:250) observes ,  t h e  coho r t  and pe r i od  



Table 1 .  Comparison of migrat ion by sex and type based on t he  
populat ion r e g i s t e r  and t he  census f o r  t h e  one-year 
per iod between October 1 9 5 9  and October 1 9 6 0 ,  Japan. 

- - -- - 

Sex and t y p e  of migrat ion  R e g i s t e r  Data Census Data R a t i o  x 100 

Both Sexes 
Intra-pref  e c t u r a l  2 , 9 6 6 , 6 2 1  1 , 9 9 8 , 1 7 1  148.47 
I n t e r p r e f e c t u r a l  2 , 6 2 5 , 1 3 5  2 , 5 9 0 , 7 5 1  101 .33  

I n t r a - p r e f e c t u r a l  1 ,488 ,935  1 , 0 0 1 , 7 4 5  148 .63  
I n t e r p r e f c c t u r a l  1 , 450,817 1 , 4 6 6 , 8 9 8  98 .90  

I n t r a - p r e f e c t u r a l  
I n t e r p r e f e c t u r a l  

Source: United Nations ( 1 9 7 0  Table 4 2  : S O )  . 

r e g i s t e r / c e n s u s  r a t i o  

d i s t a n c e  

Figure 3 .  Rat io  of r e g i s t e r  t o  census migrat ion da ta  wi th res -  
pec t  t o  d i s t ance  and t ime i n t e r v a l .  

r c g i s t e r / c e n s u s  r a t i o  
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moments i n  Ryder ' s  fo rmulas  can "be i n t e r p r e t e d ,  n o t  a s  c h i l d -  

bea r i ng ,  b u t  a s  mor ta l i t y ,  mar r iage ,  schoo l  a t t e n d a n c e ,  income, 

o r  some o t h e r  a t t r i b u t e  o f  i n d i v i d u a l s " .  Migra t ion  i s  c l e a r l y  

such an  a t t r i b u t e .  

The impor tance o f  h i s t o r i c a l  expe r i ence  i n  i n t e r p r e t i n g  and 

unders tand ing  c u r r e n t  m ig ra t i on  behav io r  l e d  P e t e r  Plorr ison 

(1970:9) t o  d e f i n e  t h e  n o t i o n  o f  s t a g i n g  a s  be ing  "any l i n k a g e  

between a  p r i o r  sequence and subsequen t  m ig ra t i on  behav io r " .  

Morr ison recogn i zes  f o u r  k i nds  o f  s t a g i n g :  geograph ic ,  l i f e  

c y c l e ,  socioeconomic,  and e x p e r i e n t i a l .  Geographical  s t a g i n g  

r e f e r s  t o  r e t u r n  m ig ra t i on  and t o  what i s  conven t i ona l l y  under- 

s t o o d  t o  mean " s t a g e  m i g r a t i o n " ,  i . e . ,  t h e  i d e a  t h a t  m ig ran t s  

t e n d  t o  move t o  p l a c e s  n o t  ve ry  d i s s i m i l a r  from t h o s e  they  l e f t  

behind.  L i f e - cyc le  s t a g i n g  views m ig ra t i on  a s  a r i s i n g  o u t  o f  

b reaks  i n  an i n d i v i d u a l ' s  o r  a  househo ld ' s  l i f e  c y c l e ,  such a s  

e n t r y  i n t o  t h e  l a b o r  f o r c e ,  mar r iage ,  and r e t i r e m e n t .  Socioecon- 

omic s t a g i n g  s e e s  m i g r a t i o n  sequences a s  be ing  cond i t i oned  by so-  

c i o s t r u c t u r a l  f a c t o r s  such a s  occupa t i on ,  e d u c a t i o n a l  a t t a i n m e n t ,  

and income l e v e l .  F i n a l l y ,  e x p e r i e n t i a l  s t a g i n g  r e f e r s  t o  move- 

ment expe r i ence  i n  t e r m s  o f  number o f  p rev ious  moves and d u r a t i o n  

s i n c e  t h e  l a s t  move; i t i s  t h e  " p a r i t y "  d imension o f  m i g r a t i o n  

a n a l y s i s .  

C a l c u l a t i o n s  o f  m ig ra t i on  r a t e s  o f  i n c r e a s i n g  s p e c i f i c i t y  

seek  t o  unconfound t h e  " t r u e "  m ig ra t i on  r a t e s  from we igh ts  t h a t  

r e f l e c t  t h e  a r i t h m e t i c a l  i n f l u e n c e  o f t h e p a s t .  Th is  p rocess  o f  

measur ing m i g r a t i o n  

... a t  d i f f e r e n t  l e v e l s  o f  s p e c i f i c i t y  of  occur rence  
and exposure  y i e l d s  p roduc t s  which draw e v e r  f i n e r  
d i s t i n c t i o n s  between c u r r e n t  behav io r  and t h e  resi- 
due of  p a s t  behav io r  r e f l e c t e d  i n  t h e  exposure  
d i s t r i b u t i o n  a t  any t i m e  (Ryder 1975:lO). 

Such p roduc t s  may be weighted and aggrega ted  t o  produce t h e  

"c rude"  r a t e s  of  h i g h e r  l e v e l s  o f  agg rega t i on .  For  example, t h e  

age-sex s p e c i f i c  m ig ra t i on  r a t e  i s  a  weighted agg rega t i on  w i t h  

r e s p e c t  t o  t h e  m ig ra t i on  "pa r i t y -du ra t i on "  d i s t r i b u t i o n  j u s t  a s  

t h e  c rude  m ig ra t i on  r a t e  i s  a  weighted agg rega t i on  w i t h  r e s p e c t  

t o  t h e  age-sex d i s t r i b u t i o n .  



The age p r o f i l e  o f  a  schedu le  o f  m ig ra t i on  r a t e s  r e f l e c t s  

t h e  i n f l u e n c e s  o f  two age d i s t r i b u t i o n s :  t h e  age compos i t ion  o f  

m ig ran ts  and t h a t  o f  t h e  popu la t i on  o f  which t hey  w e r e  a  p a r t  

(Rogers 1 9 7 6 ) .  Th i s  can  be e a s i l y  demonst ra ted by decomposing 

t h e  numerator and denominator  o f  t h e  f r a c t i o n  t h a t  d e f i n e s  an 

a g e - s p e c i f i c  m ig ra t i on  r a t e ,  M (x )  , say .  

I f  O(x) deno tes  t h e  number o f  ou tm ig ran t s  o f  age x, l e a v i n g  

a  reg ion  w i t h  a  popu la t i on  o f  K(x) a t  t h a t  age ,  t hen  

N (x )  O(x) - O*N(x)= . M ( x )  = - - 
K(x) K0C(x) C (x)  

0  = t o t a l  number o f  ou tm ig ran ts  

N(x) = p r o p o r t i o n  o f  m ig ran ts  aged x  y e a r s  a t  t h e  t i m e  o f  

m ig ra t i on  

K = t o t a l  popu la t i on  

C(x) = p r o p o r t i o n  of  t o t a l  popu la t i on  aged x  y e a r s  a t  mid-year 

o  = c rude  ou tm ig ra t i on  r a t e  

W e  d e f i n e  t h e  c o l l e c t i o n  o f  N(x) v a l u e s  t o  be t h e  m i g r a t i o n  

p r o p o r t i o n  s c h e d u l e  and t h e  set  o f  M(x) v a l u e s  t o  be t h e  migra-  

t i o n  r a t e  s c h e d u l e .  



SUMMARIZING THE REGULARITIES: MODEL MIGRATION SCHEDULES 

Observed a g e - s p e c i f i c  m ig ra t i on  r a t e  schedu les  u n i v e r s a l l y  

e x h i b i t  a  common shape (Rogers and Cas t ro  1 9 8 1 ) .  The same shape 

a l s o  c h a r a c t e r i z e s  t h e  age compos i t ion  of  m ig ran t s ,  i . e . ,  migra- 

t i o n  p r o p o r t i o n  schedu les .  S t a r t i n g  w i t h  r e l a t i v e l y  h i gh  l e v e l s  

d u r i n g  t h e  e a r l y  ch i ldhood ages ,  m ig ra t i on  r a t e s  o r  p r o p o r t i o n s  

dec rease  monoton ica l ly  t o  a  low p o i n t  a t  age x  s a y ,  i n c r e a s e  1' 
u n t i l  t hey  reach  a  h i g h  peak a t  age xh, and then  dec rease  once 

a g a i n  t o  t h e  ages  o f  r e t i r e m e n t  b e f o r e  l e v e l i n g  o f f  around some 

c o n s t a n t  l e v e l ,  c say .  Occas iona l l y  a  "pos t - l abo r  f o r c e "  com- 

ponent  appea rs ,  showing e i t h e r  a  be l l -shaped cu rve  w i t h  a  ret i re- 

ment peak a t  age xr o r  an  upward s l o p e  t h a t  i n c r e a s e s  monoton ica l ly  

t o  t h e  l a s t  age i nc l uded  i n  t h e  schedu le ,  age  w say .  Thus t h e  

m ig ra t i on  age p r o f i l e  may be d i v i ded  i n t o  c h i l d  ( dependen t ) ,  

a d u l t ,  and e l d e r l y  components; however, w e  s h a l l  c o n f i n e  o u r  a t -  

t e n t i o n  i n  t h i s  paper  t o  on l y  t h e  f i r s t  two. But o u r  argument 

i s  e q u a l l y  v a l i d  f o r  p r o f i l e s  showing a  r e t i r e m e n t  peak o r  an  

upward r e t i r e m e n t  s l o p e .  

The observed age d i s t r i b u t i o n  o f  m ig ran t s ,  N(x)  may be 

d e s c r i b e d  by a  f u n c t i o n  o f  t h e  form: 

where 

-0. X 

N ( x )  = a l  e 1  

f o r  t h e  c h i l d  (dependent )  component, 

f o r  t h e  a d u l t  ( i ndependen t )  component, and c i s  t h e  c o n s t a n t  

t e r m  t h a t  improves t h e  f i t  when m ig ra t i on  d i s t r i b u t i o n s  a t  o l d e r  

ages  a r e  r e l a t i v e l y  h i gh .  F i gu re  4 i l l u s t r a t e s  t h e  female mo- 

d e l  m ig ra t i on  p r o p o r t i o n  schedu les  o f  t h e  observed d a t a  p re -  

s e n t e d  i n  F igu re  2 ,  which by d e f i n i t i o n  show an a r e a  o f  u n i t y  

under each cu rve .  



Females 

a. Interstate migration, Mexico 1970. 

X 
-- 0.0s 
Z Females 

b. Interregional migration, Sweden 1974. 

Figure 4. Components of the model migration-proportion 
schedule. 



An a l t e r n a t i v e  way of e x p r e s s i n g  e q u a t i o n  (2 )  i s  a s  a  

weighted l i n e a r  combinat ion  o f  t h e  d e n s i t y  f u n c t i o n s  r e p r e s e n t i n g  

t h e  above t h r e e  components (Cas t ro  and Rogers 1981 ) :  

where w i s  t h e l a s t  age inc luded  i n  t h e  schedu le ,  $, and $2  a r e  

t h e  r e l a t i v e  s h a r e s  o f  t h e  c h i l d  and a d u l t  components, $c i s  

t h e  s h a r e  o f  t h e  c o n s t a n t  te rm,  f l  (x )  and f 2  ( x )  a r e  r e s p e c t i v e l y ,  

t h e  s i n g l e  and doub le  e x p o n e n t i a l  d e n s i t y  f u n c t i o n s  

-a x  
f l  ( x )  = a l  e 1  

and I ' (a2/h2)  r e p r e s e n t s  t h e  gamma f u n c t i o n  v a l u e  o f  a2/A2. Note 

t h a t  + $2 + $C = 1  by d e f i n i t i o n .  

Equat ions  (2 )  th rough ( 5 )  imply t h a t  

and 

The s i x  pa ramete rs  a l ,  a l ,  a 2 ,  a 2 ,  A 2 ,  and p 2  do n o t  s e e m  

t o  have demographic i n t e r p r e t a t i o n s .  Both a l  and a 2  r e f l e c t  

t h e  h e i g h t s  o f  t h e i r  r e s p e c t i v e  p a r t s  o f t h e p r o f i l e ;  a l  and a 2  

r e f e r  t o  t h e  descend ing s l o p e s ;  h 2  r e f l e c t s  t h e  ascend ing  s l o p e ;  

and p 2  p o s i t i o n s  t h e  a d u l t  component on t h e  age a x i s .  Taken a s  

a  group,  t h e s e  paramete rs  sugges t  a  number of  u s e f u l  and r o b u s t  



measures f o r  d e s c r i b i n g  an observed m ig ra t i on  schedu le  (Tab le  2 ) .  

For  example, t h e  r a t i o  Do = , t h e  c h i l d - a d u l t  dependency 

m ig ra t i on  r a t i o ,  i s  one o f  s e v e r a l  impor tan t  r a t i o s  t h a t  may be 

used t o  i n t e r p r e t  p a r t i c u l a r  p a t t e r n s o f d e p e n d e n c y  among mig ran ts .  

I t  assumes a  c e n t r a l  r o l e  a s  an i n d i c a t o r  o f  fami l y  dependency 

s t r u c t u r e  by d e f i n i n g  t h e  number o f  dependents  p e r  a d u l t  m ig ran t .  

The c h i l d - a d u l t  dependency m ig ra t i on  r a t i o  v a r i e s  a s  a  func- 

t i o n  o f  t h e  paramete rs  t h a t  d e f i n e  t h e  age p r o f i l e  o f  m ig ran ts .  

I f  t h e  c o n s t a n t  t e r m  c  i s  c l o s e  enough t o  ze ro  t o  be i gno red ,  a s  

normal ly  i s  t h e  c a s e ,  then  $c = 0 and 

S ince  

w e  o b t a i n  t h e  r e s u l t  

where 6 2 1  = a 2 / a l ,  B 1 2  = a l / a 2 ,  o2 = h /a a r e  t h e  l a b o r  dominance, 2  2  
p a r e n t a l - s h i f t ,  and l a b o r  asymmetry indexes  de f i ned  i n  Rogers and 

Cas t ro  (1981 ) .  These t h r e e  r a t i o s  and p2  may be used t o  f u l l y  

c h a r a c t e r i z e  observed m ig ra t i on  age  p r o f i l e s .  

Another u s e f u l  i n d i c a t o r  of  t h e  average s i z e  of  fami l y  

among m ig ran t s  is t h e  v a l u e  so = which r e f l e c t s  t h e  t o t a l  

number o f  m ig ran ts  p e r  a d u l t .  I n  a  s i ng le - sex  f o rmu la t i on ,  f o r  

i n s t a n c e ,  i f  a d u l t s  a r e  cons ide red  a s  heads o f  each m ig ran t  fami l y  

( i n t e r p r e t i n g  s i n g l e  i n d i v i d u a l s  a s  one-person f a m i l i e s )  t hen  t h e  

sum o f  t h e  two s e x - s p e c i f i c  v a l u e s  of  so c l o s e l y  approx imates  

t h e  average  s i z e  o f  f am i l y  among mig ran ts .  

F i qu re  5 sets o u t  s e v e r a l  aTe ? r e f i l e s  o f  i n t e r n a l  migra- 

t i o n  f lows t o  d i f f e r e n t  c i t i e s  around t h e  wor ld ,  t o g e t h e r  w i t h  



Table 2. P r i n c i p a l  i n d i c e s  d e f i n i n g  observed age-spec i f i c  
m igra t ion  c h a r a c t e r i s t i c s .  

C h a r a c t e r i s t i c  Index 

- Propor t ion of c h i l d r e n  
(dependents) , a l / a l  

$1 

- Propor t ion of a d u l t s I a  
( l a b o r  f o r c e )  $2 

- Labor asymmetry, a 2 h 2 / U 2  

- Labor dominance, 
6 2  1 a2/al 

- Chi ld-adul t  dependency 
migrat ion r a t i o ,  Do 

a The r e c i p r o c a l  i n d e x  i s  a l s o  o f  i n t e r e s t  inasmuch a s  i t  r e f l e c t s  t h e  t o t a l  
a, 

L 
number o f  m ig ran ts  p e r  a d u l t ,  s = 

0 a 2 r ( a 2 / A 2 )  

a t y p i c a l  i n t e r n a t i o n a l  migrat ion ( immigrat ion) age d i s t r i b u t i o n  

f o r  males and females. These p r o f i l e s  were generated by model 

migrat ion p ropor t ion  schedules f i t t e d  t o  observed d a t a ,  t h e  

parameters of which a r e  inc luded i n  Table 3 .  The q u a n t i t a t i v e  

i n d i c e s  p resented  i n  Table 4 conf i rm t h e  r e g u l a r i t i e s  i l l u s -  

t r a t e d  i n  Figure 5 .  For example, t h e  migrat ion f lows t o  Mexico 

C i ty  and t o  Lagos d i f f e r  sharp ly  from t h e  corresponding f lows 

t o  Stockholm. The former show about double t h e  p ropor t ion  of 

dependents e x h i b i t e d  by t h e  l a t t e r .  The same t a b l e  a l s o  i n -  

d i c a t e s  t h a t  t h e  average s i z e  of fami ly i n  t h e  f low t o  Mexico 

C i t y ,  wi th about 2.65 + 2 . 2 0  = 4.85 members pe r  migra t ing  

fami ly ,  i s  t h e  l a r g e s t  among t h e  examples presented.  

A l l  of t h e  migrat ion c h a r a c t e r i s t i c s  i n  F igure 5  and Table 

4 i n d i c a t e  low o r  h igh fami ly dependency p a t t e r n s .  I n  t h e  next  

s e c t i o n ,  we seek an exp lanat ion  f o r  such c h a r a c t e r i s t i c s  by 

l i n k i n g  them wi th  t h e  fami ly  c h a r a c t e r i s t i c s  of t h e  popula t ion 

a s  a  whole. 
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F i g u r e  5 .  Model  m i g r a t i o n  p r o p o r t i o n  s c h e d u l e s  f o r  
s e l e c t e d  c i t i e s  a r o u n d  t h e  w o r l d  a n d  a t y p i c a l  
n a t i o n a l  i m m i g r a t i o n  f l o w .  S o u r c e s :  A l b e r t s  
1977 ;  o n e - p e r c e n t  samp le  o f  t h e  1970  P o p u l a t i o n  
Census  o f  Mexico;  George and  E i g b e f o h  1973 ;  
Kawabe and  F a r a h  1973 ;  Ande rsson  and  Holmberg 
1980 ;  UN 1979.  
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Figure 5 continued. 



Table 3. Parameters and variables defining observed model migration proportion schedules 
for selected cities around the world and a typical national immigration flow.a 

Rio de Janeiro Mexico City Lagos G. Khartoum Stockholm Immigration t o  
Brazil Mexico Nigeria Sudan Sweden Kuwait 

Parameter or 
variable Males Females Males Females Males Females Total Males Females Males Females 

a ~ h e  c parameter value was se t  equal to zero in  the nonlinear parameter estimation procedure. 



Tab le  4 .  Est ima ted  c h a r a c t e r i s t i c s  o f  observed model m i g r a t i o n  p o p u l a t i o n  schedu les  
f o r  s e l e c t e d  c i t i es  around t h e  wor ld  and a  t y p i c a l  n a t i o n a l  immigra t ion  f l ow .  

-- - -- - 
R i o  d e  ~ a n e i r d t  Mex ico C i t y  Lagos  G . IShartoudi  ~ t o c k h o l f i  ~ u i c j r a t i o n  t o  f 
B r a z i 1 1 9 6 8 - 7 2  Mexico 1969-70 N i g e r i a  1967-68 Sudan 1960-64sweden  1974  K u w a i t  1965-70 

Charac te l -  
; c t ; r .  

Male Female  'Male Female  Male Femule T o t a l  Male F e m a l e  Male Female  

P r o p o r t i o n  o f  33, .70 44.81 64.29 59.50 4 2 . 2 8  57 .80  31.60 
d e p e n d e n t s  ($1  

P r o p o r t i o n  of 
a d u l t s  ( $ 1  

T o t a l  number 
o f  m i g r a n t s  1 , ~ 4 3  1 . 6 8  2.65 2.20 1 .67 2.28 1.36 1 .28  1 . 2 2  1 .42  2 .16  
p e r  a d u l t  

Laboras: ,mmetry  10 .03  9 .83 15.74 21.01 3 . 2 0  3.24 7 .73  3 .04  5 .18  2.12 1 .87  

Labor  dominanc e 2.02 0 . 9 0  0 . 4 2  0 . 5 8  1 .47 1 , 2 7  1 .72 4 .18 3 .55  4 . 8 8  3.12 

P a r e n t a l  s h i f t  1 .08  1.56 1 . 4 3  1 .34  1 . 0 8  0 , 6 7  1 .44  0 . 8 7  1 .18  0 .52  0 . 2 9  

C h i l d - a d u l t  0 . 4 8  0 . 7 5  1 .71  1 .31  0 . 7 1  L .32  
m i g r a t i o n  r a t i o  

0 . 4 3  

Sources :  * A l b e r t s  1977 
One-percent sample of  t h e  1970 Mexican Census o f  Popu la t i on  
George and E igbefoh 1973 
Kawabe and Farah 1973 
Andersson and Holmberg 1980 

f Uni ted  Nat ions  1979 



EXPLAINING THE REGULARITIES : FAMILY STATUS 

I t  i s  wide ly  recogn ized  t h a t  a  l a r g e  f r a c t i o n  o f  t o t a l  m i -  

g r a t i o n  i s  accounted f o r  by i n d i v i d u a l s  whose moves a r e  dependent  

on t hose  o f  o t h e r s .  Indeed fami l y  m ig ra t i on  i s  such a  w e l l -  

e s t a b l i s h e d  phenomenon t h a t  Ryder (1978) has  even sugges ted  i t s  

use a s  a  c r i t e r i o n  f o r  i d e n t i f y i n g  fami l y  membership: a  fami l y  

compr ises o f  t h o s e  i n d i v i d u a l s  who would m ig ra te  t o g e t h e r .  

To unders tand  t h e  i n f l u e n c e s  t h a t  fami l y  and dependency re- 

l a t i o n s h i p s  have on m i g r a t i o n  age  compos i t ions ,  it i s  u s e f u l  t o  

examine how such p r o f i l e s  respond t o  fundamental  changes i n  de- 

pendency p a t t e r n s .  To i l l u s t r a t e  t h i s ,  c o n s i d e r  a  s i nq le - sex  

popu la t i on  t h a t  i s  d i v i d e d  i n t o  two groups:  dependents  and 

heads,  where dependents  a r e  sim?ly i n d i v i d u a l s  who have n o t  

l e f t  home t o  become heads.  ( Inc luded a s  heads a r e  independent  

s i n g l e  i n d i v i d u a l s  who may be viewed a s  one-person f a m i l i e s . !  

~ h u s t h e  age d i s t r i b u t i o n o f t h e  female popu la t i on  C (x )  may be corn- 

posed by we igh t ing  t h e  d e n s i t y  f u n c t i o n s  o f  dependents  and heads:  

where $ l c  and $2c a r e  t h e  p r o p o r t i o n s  o f  dependents  and heads i n  

t h e  t o t a l  female popu la t i on  and,  f  l c  ( x )  and f 2c  ( x )  a r e  t h e i r  co r -  

respond ing age d i s t r i b u t i o n s ,  r e s p e c t i v e l y .  

The r a t i o  o f  t h e  we igh ts  a s s o c i a t e d  w i t h  t h e  age p r o f i l e s  

o f  dependents  and heads d e f i n e s  t h e  c h i l d - a d u l t  dependency popu- 

l a t i o n  r a t i o ,  Dc,  which i s  s i m i l a r  t o  t h e  D d e f i n e d  e a r l i e r  f o r  
0 

t h e  migrant  popu la t i on :  

A s  i n  t h e  c a s e  o f  m ig ra t i on ,  w e  can a l s o  d e f i n e  t h e  t o t a l  number 

of  pe rsons  p e r  a d u l t  (head) a s  sc=l /$2c. To i n v e s t i g a t e  a n a l y t i -  

c a l l y  some o f  t h e  unde r l y i ng  p a t t e r n s  of  "head fo rmat ion"  r e q u i r e s  

some mathemat ica l  t h e o r i z i n g .  



L e t  yo denote  t h e  age  a t  which an a p p r e c i a b l e  number o f  

females f i r s t  l e a v e  home t o  e s t a b l i s h  t h e i r  own household.  S ince  

mar r iage  i s  an impo r tan t  r eason  f o r  l e a v i n g  t h e  fami l y  home, it 

i s  l i k e l y  t h a t  t h e  p r o b a b i l i t y  d e n s i t y  f u n c t i o n  d e s c r i b i n g  t h e  

p a t t e r n  of  head fo rmat ion  by age i s  s i m i l a r  t o  t h e  one found i n  

s t u d i e s  o f  n u p t i a l i t y ,  i . e . ,  t h e  doub le  e x p o n e n t i a l  f u n c t i o n  de- 

f i n e d  i n  equa t i on  (5 )  . If g  ( y )  i s  such a  f u n c t i o n  t hen  

d e f i n e s  t h e  p r o p o r t i o n  o f  females  who have e v e r  l e f t  home by age 

x,  i . e . ,  who a r e  heads acco rd ing  t o  o u r  d e f i n i t i o n .  

S i n c e  f 2 c ( ~ )  d e f i n e s  t h e  p r o p o r t i o n  o f  t h e  popu la t i on  of  

heads t h a t  a r e  of  age x, and G(x)  d e f i n e s  t h e  p r o p o r t i o n  o f  t h e  

popu la t i on  who a r e  heads by age x ,  it i s  e v i d e n t  t h a t  i n  a  s t a b l e  

popu la t i on  growing a t  an  i n t r i n s i c  r a t e  o f  growth r ,  

where 1 ( x )  deno tes  t h e  p r o b a b i l i t y  o f  s u r v i v i n g  from b i r t h  t o  

age x. For  s i m i l a r  r easons  

Given t h e s e  e q u a t i o n s ,  t h e  c h i l d - a d u l t  dependency popu la t i on  

r a t i o  Dc may be d e f i n e d  a s  



Figure 6 i l l u s t r a t e s  t h e  above argument w i th  hypo the t i ca l  

d a t a .  I t  presen ts  t h e  su rv i vo rsh ip  curve, l ( x ) ,  which i s  t h a t  of 

t h e  Brass s tandard  w i th  a = -0 .80 and B = 1.75 w i th  an expec ta t i on  

of  l i f e  a t  b i r t h  of  approximately 69 yea rs  (Brass 1971) ;  and t h e  

head format ion curve G(x)  i s  t h e  Coale-McNeil double exponent ia l  

(Coale and McNeil 1972) expressed by t h e  Rodriguez and T r u s s e l l  

(1980) s tandard  w i th  mean ( 2 2  years )  and var iance  ( 5  y e a r s )  of 

age of becoming a  head. F igure 7  shows t h e  r e s u l t i n g  dependent, 

head, and populat ion (dependents p lus  heads) d i s t r i b u t i o n s  of 

s t a b l e  popu la t ions  growing a t  i n t r i n s i c  r a t e s  r = 0 and r = 0.03, 

r e s p e c t i v e l y .  

AGE 

Figure 6. Propor t ion su rv i v ing  t o  age x ,  l ( x ) ,  and propor- 
t i o n  of  i n d i v i d u a l s  who have e v e r  l e f t  home by age 
x ,  G(x). 
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To d e r i v e  t h e  co r respond ing  age compos i t i ons  o f  m ig ran ts  we 

i n t r o d u c e  t h e  p r o b a b i l i t i e s  p l ( x )  and p 2 ( x )  t h a t  a  dependent  and 

a  head,  r e s p e c t i v e l y ,  m ig ra te  a t  age x  i n  an i n t e r v a l  o f  t i m e .  

The age  d i s t r i b u t i o n  o f  m ig ran ts  i s  d e f i n e d  a s  b e f o r e :  

where 

and 

The chi ld-dependency m ig ra t i on  r a t i o  Do, e q u i v a l e n t  t o  equa- 

t i o n  ( 9 ) ,  may now be d e f i n e d  a s :  

Both c h i l d - a d u l t  dependency r a t i o s ,  Dc and Do,  may be ana lyzed  by 

u s i n g  h y p o t h e t i c a l  p o p u l a t i o n s  once aga in .  To s p e c i f y  c o r r e c t l y  

t h e  p r o b a b i l i t i e s  p l  ( x )  and p 2 ( x )  from d i f f e r e n t  s o u r c e s  of  m i -  

g r a t i o n  d a t a ,  i t  i s  necessa ry  t o  i d e n t i f y  f i r s t  t h e  number of  

moves a  person  unde r takes  d u r i n g  a  u n i t  i n t e r v a l .  However, f o r  

o u r  purposes w e  may assume t h a t  bo th  dependents  and heads fo l l ow 

a  n e g a t i v e  e x p o n e n t i a l  p r o p e n s i t y  t o  m ig ra te  w i t h  r e s p e c t  t o  age ,  

w i t h  t h e  f u n c t i o n ' s  pa ramete r  r e f l e c t i n g  t h e  average  r a t e  of  moving 

p e r  u n i t  of t i m e .  Formal ly ,  we have then  

and 



where yo deno tes ,  a s  b e f o r e ,  t h e  age a t  which an a p p r e c i a b l e  

number of  females f i r s t  l eave  home t o  e s t a b l i s h  t h e i r  own 

household,  and o ,  and o 2  denote  t h e  average r a t e s  of  moving 

pe r  u n i t  o f  t i m e  of  dependents and heads,  r e s p e c t i v e l y .  One 
might expec t  t h a t  t h e  average r a t e  of moving pe r  u n i t  of  t ime 

f o r  dependents ,  o , ,  shou ld  n o t  exceed 02,  t h e  co r respond ing  

r a t e  f o r  heads.  I n  g e n e r a l ,  dependents ( c h i l d r e n )  move wi th  

t h e i r  p a r e n t s  and independent ,  s i n g l e  i n d i v i d u a l s  a r e  most 

l i k e l y  t o  be found among a d u l t s .  

F igure  8  p r e s e n t s  t h e  v a r i a t i o n  o f  Do wi th  r e s p e c t  t o  Dc 

f o r  t h e  h y p o t h e t i c a l  popu la t i ons  of  F igure  7 ,  under v a r i o u s  

mob i l i t y  c o n d i t i o n s  a s  expressed by t h e  r a t i o  01/02. I t  may 

be seen t h a t  t h e  r a t i o  Do/Dc more c l o s e l y  approaches u n i t y  a s  

t h e  m ig ra t i on  o f  heads i n c r e a s e s .  

The parameters  d e f i n i n g  t h e  m o b i l i t y  c o n d i t i o n s  may be 

used t o  s e t  o u t  a  typo logy of  m ig ra t ion  p r o f i l e s  t h a t  h e l p s  t o  

i d e n t i f y  how a  p a r t i c u l a r  fami ly  m ig ra t i on  p a t t e r n  may be r e -  

f l e c t e d  i n  a  m ig ra t i on  age  compos i t ion ,  and how impor tan t  t h e  

m ig ra t ion  p r o p e n s i t i e s  among heads and dependents a r e  i n  s t r u c -  

t u r i n g  t h a t  age compos i t ion .  F igures  9 and 10 p r e s e n t  a  set  of 

p r o f i l e s  c l a s s i f i e d  accord ing  t o  two d i s t i n c t l y  d i f f e r e n t  r a t e s  

o f  n a t u r a l  i n c r e a s e .  For  each o f  t h e  h y p o t h e t i c a l  popu la t i ons  

w e  show t h r e e  a l t e r n a t i v e  combinat ions o f  p r o p e n s i t i e s  t o  m i -  

g r a t e  among heads and dependents.  F i r s t ,  F igure  9 sets o u t ,  

f o r  low head m ig ra t i on  p r o p e n s i t i e s  (02 = 0.08) 1 p r o f i l e s  show- 

i n g  a  s i g n i f i c a n t  degree of fami ly  m ig ra t ion  (0 ,  = 021 and 

a l s o  of  low fam i l y  dependency (0, = 0 . 1 0 0 ~  and o, = 0 . 2 0 0 ~ ) .  

I n  a  s i m i l a r  fo rmat ,  F igu re  10 p r e s e n t s  t h e  cor responding 

p r o f i l e s  f o r  h igh  head mig ra t ion  p r o p e n s i t i e s  (02 = 0 . 1 6 ) .  

With t h e  a i d  of  t h e s e  two f i g u r e s  we can  s e e  t h a t  p a t t e r n s  

such a s  those  o f  Stockholm i n d i c a t e  a  r e l a t i v e l y  low fami ly  

m ig ra t ion  dependency w i t h  h igh head mig ra t ion  p r o p e n s i t i e s  and 

low popu la t ion  growth r a t e s ,  whereas p r o f i l e s  such a s  t hose  of 

Mexico C i t y  p r e s e n t  c h a r a c t e r i s t i c s  t h a t  cor respond t o  hicyh 

fami ly  m ig ra t i on  dependency and r e l a t i v e l y  h i qh  dependent and 

head mig ra t ion  p r o p e n s i t i e s .  
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F i g u r e  8.  V a r i a t i o n  o f  c h i l d - a d u l t  dependency r a t i o s  
among m i g r a n t s  ( D  ) and t h e  p o p u l a t i o n  ( D c )  
w i t h  r e s p e c t  t o  d y f f e r e n t  l e v e l s  o f  n a t u r a l  
i n c r e a s e  ( r )  , f a m i l y  m i g r a t i o n  ( o  /02)  , and 
m i g r a t i o n  p r o p e n s i t i e s  o f  heads  ( A 2 )  . 
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F igu re  10. A typo logy o f  age  m ig ra t i on  d i s t r i b u t i o n s  f o r  d i f -  
f e r e n t  popu la t i on  growth, fami l y  m ig ra t i on  depen- 
denc ies  and h igh  head m ig ra t i on  p r o p e n s i t i e s .  



CONCLUSIONS 

The a i m  o f  t h i s  paper  has  been t o  show how t h e  r e g u l a r i t i e s  

t h a t  appear  i n  m ig ra t i on  age  compos i t ions  can  be  summarized i n  

a u s e f u l  manner and t o  s u g g e s t  what such r e g u l a r i t i e s  may be 

t e l l i n g  us abou t  p a t t e r n s  o f  n a t u r a l  i n c r e a s e ,  fami l y  r e l a t i o n -  

s h i p s ,  and m o b i l i t y  l e v e l s  among mig ran ts .  

A d i s a g g r e g a t i o n  o f  m ig ran ts  i n t o  dependent  and independent  

c a t e g o r i e s ,  and t h e  adop t i on  of model m i g r a t i o n  p r o p o r t i o n  sche-  

d u l e s ,  i l l u m i n a t e s  t h e  ways i n  which t h e  age  p r o f i l e  o f  m ig ra t i on  

i s  s e n s i t i v e  t o  r e l a t i v e  changes i n  dependency l e v e l s  and i n  

rates o f  natural i n c r e a s e  and m o b i l i t y .  Viewing t h e  m ig ra t i on  

p rocess  w i t h i n  a framework o f  dependent  and independent  move- 

ments a l l ows  one t o  observe  t h a t  i f  t h e  independent  component 

i s  mainly  comprised of s i n g l e  persons ,  t h e n  t h e  a s s o c i a t e d  de- 

pendent  m ig ra t i on  may be i n s i g n i f i c a n t  i n  t e r m s  o f  i t s  r e l a t i v e  

s h a r e  of t h e  t o t a l  m i g r a t i o n ,  On t h e  o t h e r  hand, i f  m ig ra t i on  

t e n d s  t o  c o n s i s t  p r i n c i p a l l y  o f  fami l y  m ig ra t i on ,  t h e n  t h e  

s h a r e  o f  dependent  c h i l d r e n  may become a very  impo r tan t  p a r t  

o f  t o t a l  m ig ra t i on .  

Observed m ig ra t i on  d i s t r i b u t i o n s ,  when ana lyzed  i n  t h e  

c o n t e x t  o f  t h e  f am i l y  s t a t u s  approach,  con f i rm t h e  i n d i c a t i o n s  

g iven  by t h e  paramete rs  o f  t h e  a s s o c i a t e d  model p r o p o r t i o n  

schedu les .  For  example, h i gh  m ig ra t i on  dependenc ies  were 

c o r r e c t l y  i n d i c a t e d  f o r  Mexico C i t y ;  f o r  Stockholm they  w e r e  

low; and f a l l i n g  somewhere i n  between t h e s e  two ex t remes w a s  

t h e  case o f  Rio d e  J a n e i r o .  

The degree  o f  p r o p e n s i t y  t o  m ig ra te  among independent  mi-. 

g r a n t s  i s  a l s o  e v i d e n t  from observed age p r o f i l e s .  S t rong l y  

skewed d i s t r i b u t i o n s  i n  t h e  a d u l t  ages ,  co r respond ing  t o  h igh  

X 2  and a2 parameter  v a l u e s ,  i n d i c a t e  r e l a t i v e l y  h i g h e r  m i g r a t i o n  

p r o p e n s i t i e s  f o r  t h e  independent  component. P r o f i l e s  w i th  h igh  

dependency l e v e l s  show much more weakly skewed a d u l t  m ig ra t i on  

compos i t ions  due t o  lower p r o p e n s i t i e s  f o r  i n d i v i d u a l  moves 

among heads.  



J u s t  a s  popu la t ion  age composit ions r e f l e c t  p a r t i c u l a r  

c h a r a c t e r i s t i c s  of  f e r t i l i t y  and m o r t a l i t y  regimes, s o  do 

observed migrat ion age composit ions r e f l e c t  key a s p e c t s  o f  

fami ly s t r u c t u r e  and migrat ion p a t t e r n s .  Although, many 

of t h e  r e l a t i o n s h i p s  s e t  o u t  i n  t h i s  paper a r e  s t i l l  con- 

j e c t u r a l ,  a  modest s t a r t  has been made. A framework f o r  

a s s e s s i n g  t h e  impacts of  n a t u r a l  i nc rease ,  fami ly dependen- 

c i e s ,  and d i f f e r i n g  migrat ion p r o p e n s i t i e s  has been s e t  o u t .  



REFERENCES 

0 

Andersson ,  A. E.,  a n d  I. Holmberg (1980)  M i g r a t i o n  a n d  S e t t l e m e n t :  
3. Sweden. RR-80-5. Laxenburg ,  A u s t r i a :  I n t e r n a t i o n a l  I n s t i t u t e  
f o r  A p p l i e d  Sys tems  A n a l y s i s .  

A l b e r t s ,  J. ( 1 9 7 7 ) ~ i ~ r a c i d n  h a c i a  a r e a s  m e t r o p o l i t a n a s  d e  ~ m g r i c a  
L a t i n a  ( M i g r a t i o n  i n  L a t i n  American M e t r o p o l i t a n  A r e a s ) .  
Rio d e  J a n e i r o :  C e n t r o  L a t i n o a m e r i c a n o  d e  ~ e m o g r a f i a .  

B r a s s ,  W. (1971)  On t h e  S c a l e  o f  M o r t a l i t y .  P a g e s  69-1 10 i n  
B i o l o g i c a l  A s p e c t s  of Demography e d i t e d  by W. B r a s s .  
London: T a y l o r  and  F r a n c i s  L td .  

C a s t r o ,  L . J . ,  a n d  A. Rogers  (1981)  Model M i g r a t i o n  S c h e d u l e s :  
A S i m p l i f i e d  F o r m u l a t i o n  and  a n  A l t e r n a t i v e  P a r a m e t e r  
E s t i m a t i o n  Method. WP-81-63. Laxenburg ,  A u s t r i a :  I n t e r -  
n a t i o n a l  I n s t i t u t e  f o r  A p p l i e d  Sys tems  A n a l y s i s .  

C o a l e ,  A .J . ,  and  D.R.  M c N e i l  (1972)  The D i s t r i b u t i o n  by Age o f  
t h e  F requency  o f  F i r s t  M a r r i a g e  i n  a Female C o h o r t .  
J o u r n a l  of t h e  American S t a t i s t i c a Z  A s s o c i a t i o n  67:743-749. 

F e d e r a l  S t a t i s t i c a l  O f f i c e  (1  970)  I X  Censo G e n e r a l  d e  ~ o b l h c i o n  
( N i n t h  G e n e r a l  P o p u l a t i o n  Census ) .  Mexico C i t y .  

Geo ~ r g e ,  M. V . ,  a n d  A. A. E i q b e f o h  (1973)  P o p u l a t i o n  Growth and  
M i g r a t i o n  i n  Lagos ,  1911-1363. I n  U r b a n i z a t i o n  a n d  M i g r a t i o n  
i n  Some Arab and  A f r i c a n  C o u n t r i e s .  C a i r o :  C a i r o  Demographic 
C e n t e r .  

H a e n s z e l ,  W. (1967)  Concep t ,  Measurement,  a n d  Data i n  M i g r a t i o n  
A n a l y s i s .  Demography 4: 253-261. 



Kawabe, H . ,  and A. A. M. F a r a h  (1973)  An E c o l o g i c a l  S t u d y  o f  
Greater Khartoum. I n  U r b a n i z a t i o n  and M i g r a t i o n  i n  Some 
Arab and A f r i c a n  C o u n t r i e s .  C a i r o :  C a i r o  Demographic C e n t e r .  

K e y f i t z ,  N.  (1977)  A p p l i e d  Mathemat ica l  ~ e m o g r a p h y .  N e w  York: 
Wi ley .  

M o r r i s o n ,  P.M. (1970)  I m p Z i c a t i o n s  o f  M i g r a t i o n  H i s t o r i e s  f o r  
Model Des ign .  P-4342. S a n t a  Monica,  C a l i f o r n i a :  The 
Rand C o r p o r a t i o n .  

~ o d r i g u e z ,  G . ,  and  J. T r u s s e l l  (1980)  Maximum L i k e l i h o o d  Es t ima-  
t i o n  o f  t h e  Paramete rs  o f  C o a l e ' s  Model N u p t i a l i t y  S c h e d u l e  
f rom Su rvey  Data.  World F e r t i l i t y  Su rvey ,  T e c h n i c a l  B u l l e -  
t i n  7, Tech.  1261. Voorburg,  N e t h e r l a n d s :  I n t e r n a t i o n a l  
S t a t i s t i c a l  I n s t i t u t e .  

Rogers ,  A. (1976)  Two MethodoZogicaZ No tes  o n  S p a t i a l  P o p u l a t i o n  
Dynamics i n  t h e  S o v i e t  Un ion .  RM-76-48. Laxenburg ,  A u s t r i a :  
I n t e r n a t i o n a l  I n s t i t u t e  f o r  App l i ed  Sys tems A n a l y s i s .  

Rogers ,  A.,  and  L.J .  C a s t r o  (1981)  Model M i g r a t i o n  S c h e d u l e s .  
RR-81-30. Laxenburg ,  A u s t r i a :  I n t e r n a t i o n a l  I n s t i t u t e  f o r  
A p p l i e d  Sys tems A n a l y s i s .  

Ryder ,  N.B. (1964)  The P r o c e s s  o f  Demoqraphic T r a n s l a t i o n .  
Demography 1:74-82.  

Ryder ,  N.B. (1975)  F e r t i l i t y  Measurement Through C r o s s - s e c t i o n a l  
S u r v e y s .  S o c i a 2  Fo rces  54:7-35. 

Ryder ,  N . B .  (1978)  Methods i n  Measur ing t h e  Fami ly  L i f e  C y c l e .  
P r o c e e d i n g s  o f  t h e  I n t e r n a t i o n a l  P o p u l a t i o n  C o n f e r e n c e ,  
I n t ~ r n a t i o n a l  Union f o r  t h e  S c i e n t i f i c  S t u d y  o f  P o p u l a t i o n .  

U n i t e d  N a t i o n s  (1979 )  T r e n d s  and C h a r a c t e r i s t i c s  o f  I n t e r n a t i o n a l  
M i g r a t i o n  S i n c e  1 9 5 0 .  N e w  York: U n i t e d  N a t i o n s .  


