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PREFACE 

The r e s e a r c h  on which t h i s  s t u d v  is based was suppor ted  bv t h e  

Agency f o r  I n t e r n a t i o n a l  Development, Department of S t a t e ,  c o n t r a c t  

CSD-2151. This  is  t h e  t h i r d  of f o u r  "country  s t u d i e s "  under taken a t  

Rand under A I D  sponsorsh ip  i n v e s t i g a t i n g  p a r t i c u l a r  a s p e c t s  of f e r t i -  

l i t y  p a t t e r n s .  
1 

The Demographic Survey of Eas t  P a k i s t a n ,  1961-1962 i s  t h e  primary 

d a t a  source  used i n  t h i s  Memorandum. The S t a t i s t i c a l  Survey Research 

Uni t  of  t h e  U n i v e r s i t y  of Dacca i n  c o l l a b o r a t i o n  w i t h  t h e  I n s t i t u t e  of 

S t a t i s t i c a l  Research and T r a i n i n g  c o l l e c t e d  t h e  survey m a t e r i a l s  and 

pub l i shed  f o u r  r e p o r t s  d e a l i n g  w i t h  t h e  survey methodology, demographic 

c h a r a c t e r i s t i c s  of t h e  p o p u l a t i o n ,  and f i e l d  problems.2 The Popu la t ion  

Counci l  of New York sponsored t h e  Survey. The r e t r o s p e c t i v e  reproduc- 

t i v e  h i s t o r i e s  f o r  about 4000 marr ied  women in te rv iewed  i n  t h e  Survey 

were n o t  analyzed e x t e n s i v e l y ,  though v i t a l  r a t e s  were computed f o r  t h e  

c u r r e n t  y e a r  and age a t  mar r i age  was t a b u l a t e d .  

D r .  M. Hossain of t h e  Dacca I n s t i t u t e  of S t a t i s t i c a l  Research and 

T r a i n i n g  encouraged t h e  a u t h o r s  t o  ana lyze  t h e  r e t r o s p e c t i v e  d a t a  from 

t h e  I n s t i t u t e ' s  survey.  He had t h e s e  d a t a  copied and p e r m i t t e d  t h e  

a u t h o r s  t o  proceed w i t h  t h e  a n a l y s i s  of t h e  d a t a  a t  Rand. The a u t h o r s  

a r e  indeb ted  f o r  t h e  h e l p  and guidance rece ived  from D r .  Wiley H. Mosley 

and M r .  A. K. Y. Alauddin Chowdhury of t h e  Pakistan-SEATO Cholera  Research 

Laboratory  i n  Dacca, and f o r  h e l p f u l  comments on t h i s  s t u d y ,  Ar thur  

Alexander and P e t e r  Morrison of Rand. 

'see Marc Nerlove and T. Pau l  S c h u l t z ,  Love and L i f e  Between t h e  
Censuses:  A Model of Family Dec i s ion  Making i n  P u e r t o  Rico,  1950-1960, 
RM-6322-AID, September 1970, Alvin  J. Harman, F e r t i l i t y  and Economic 
Behavior of Fami l i e s  i n  t h e  P h i l i p p i n e s ,  RM-6385-AID, October 1970, and 
T. Pau l  S c h u l t z ,  The Eva lua t ion  of Family P lann ing  i n  Taiwan ( for thcoming) .  

-# 

L ~ .  N. M. Pluniruzzaman, P a r t  I ,  Survey Yethodologv and O p e r a t i o n a l  
P rocedures ,  December 1965; A. N. M. Muniruzzaman, P a r t  11, Chapter  I ,  
Bas ic  Demographic C h a r a c t e r i s t i c s ,  A p r i l  1966; M. Obaidul lah ,  P a r t  11, 
Chapter 11, On Marr iage ,  F e r t i l i t y  and M o r t a l i t y ,  June 1966; A. N. ?I .  
Muniruzzaman, P a r t  111, Chap te r s  I and 11, - F i e l d  Problems: The I n t e r v i e w  
and t h e  R e s ~ o n s e .  June 1966. S t a t i s t i c a l  Survev Research Uni t  i n  col -  
l a b o r a t i o n  w i t h  I n s t i t u t e  of S t a t i s t i c a l  Research and T r a i n i n g ,  Univer- 
s i t y  of Dacca, Dacca, Eas t  Pak i s t an .  



SUMMARY 

Desp i te  t h e  inadequac ies  f r e q u e n t l y  a t t r i b u t e d  t o  r e t r o s p e c t i v e  

in format ion  on b i r t h  and dea th  r a t e s ,  t h i s  d e t a i l e d  a n a l y s i s  of survey 

d a t a  c o l l e c t e d  i n  1961-1962 f o r  a  sample of 4200 women i n  c e n t r a l  

East  P a k i s t a n  y i e l d s  reasonab le  e s t i m a t e s  of v i t a l  r a t e s  f o r  t h e  pre- 

ceding decade. Age-specif ic  m a r i t a l  b i r t h  r a t e s  d e c l i n e d  by about 

o n e - f i f t h  dur ing  t h e  1950s,  according t o  t h e s e  e s t i m a t e s .  Nonetheless ,  

b i r t h  r a t e s  i n  c e n t r a l  East  P a k i s t a n  remain high.  There i s  reason  t o  

a n t i c i p a t e  t h a t  they  dec l ined  f u r t h e r  dur ing  t h e  1960s,  p a r t i c u l a r l y  

among o l d e r  women. 

The average t o t a l  number of c h i l d r e n  born t o  women over  age 34 is  

about s i x  i n  t h i s  p o p u l a t i o n ;  y e t  because of t h e  e x c e p t i o n a l l y  h igh  

dea th  r a t e s ,  t h e  median number of c h i l d r e n  a l i v e  i s  about t h r e e .  By 

1962 t h r e e - f o u r t h s  of t h e  women age 30 o r  over  had t h r e e  l i v i n g  o f f -  

s p r i n g ,  and cont inued high f e r t i l i t y  among t h e s e  o l d e r  women would 

l e a d  them t o  have more l i v i n g  c h i l d r e n  than  p rev ious  g e n e r a t i o n s  had. 

Th is  impending "excess f e r t i l i t y , "  by t r a d i t i o n a l  p a s t  s t a n d a r d s ,  

should  mot iva te  t h e s e  o l d e r  women t o  reduce t h e i r  b i r t h  r a t e s  f u r t h e r  

and i n c r e a s e  demands i n  t h i s  popu la t ion  f o r  improved means of b i r t h  

c o n t r o l .  

Es t imat ing  a  s i m p l i f i e d  model of f e r t i l i t y  de te rmina t ion  from t h e  

i n d i v i d u a l  d a t a  from t h i s  sample survey,  evidence i s  presen ted  f o r  t h e  

postpartum s t e r i l i t y  (amennorrhea) e f f e c t  of a  b i r t h  i n  t h e  p rev ious  

y e a r ,  reducing t h e  l i k e l i h o o d  t h a t  a  marr ied woman b e a r s  a c h i l d  i n  

t h e  c u r r e n t  year .  A d i r e c t  r e l a t i o n s h i p  i s  a l s o  confirmed between t h e  

dea th  of a  c h i l d  and t h e  subsequent p r o b a b i l i t y  of b i r t h  of ano ther  

c h i l d  t o  t h e  mother. The magnitude of t h i s  r e p r o d u c t i v e  response t o  

t h e  r e c e n t  l o s s  of a  c h i l d  impl ies  a  50 p e r c e n t  replacement ,  on average ,  

f o r  mothers 15 t o  19 and 30 t o  39 over  a  f ive -year  adjus tment  p e r i o d ,  

and a  s m a l l e r  30 percen t  replacement response f o r  mothers 20 t o  29 y e a r s  

o ld .  The r e p r o d u c t i v e  response of a  mother t o  h e r  c h i l d ' s  d e a t h  i s  

more pronounced i f  s h e  l o s e s  a  boy than i f  s h e  l o s e s  a  g i r l ,  bu t  t h e  

d i f f e r e n c e  i s  l e s s  than  c u l t u r a l  f a c t o r s  had l e d  us t o  expect .  



A better understanding of the behavioral and biological determinants 

of reproductive behavior is needed to improve policy to cope with pre- 

dicted trends in fertility and to influence these crucial trends. 

Longitudinal data for families are promising sources of information 

for policy oriented research in the population field; these data can 

be collected by prospective panel surveys or by retrospective inquiries. 

The greater cost and difficulty associated with the collection of data 

prospectively are usually justified by the alleged unreliability of the 

alternative retrospective sources. It may be time to reappraise this 

rationale. 

We are not certain why the apparent quality of the retrospective 

histories collected in the Pakistan survey and analyzed in this study is 

clearly superior to those commonly cited. However, it is our judgment 

that improved sampling methodology, careful training and supervision 

of interviewers (possibly on a permanent staff basis), and repeated 

checks and reinterview techniques to verify the completeness and con- 

sistency of pregnancy rosters and other historical data can contribute 

to a substantial reduction in recall error in this and future surveys. 

We conclude that more resources could be productively used to 

collect and analyze retrospective survey information. Though many past 

surveys have routinely collected, but not analyzed, pregnancy rosters, 

new surveys are also needed to emphasize retrospective data on more than 

demographic events; data are needed on family economic status, child 

schooling and work experience, and job opportunities and employment 

experience of women within and outside of the home. Such characteris- 

tics of the family as these have been useful in predicting reproductive 

patterns among individuals and communities and should be considered 

increasingly in policy oriented research as possible causes for vari- 

ation in desired family size. These new combined sources of demographic 

and economic longitudinal data on representative samples of families 

provide an essential empirical foundation to test, refine, and add to 

our limited understanding of the structural dynamics linking reproduc- 

tive behavior with demographic and economic development in the Third 

World. 
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I. INTRODUCTION 

A major o b j e c t i v e  of demographic research  i s  t o  develop a n a l y t i c a l  

and emp i r i c a l  foundat ions  f o r  p r e d i c t i n g  f u t u r e  demographic t r ends  i n  

a  r e l i a b l e  manner, the reby  providing t ime f o r  implementing p o l i c y  t o  

cope wi th  t h e  repercuss ions  of t h e s e  t r ends .  An even more important  

r o l e  f o r  r e s ea r ch  i s  t o  e s t i m a t e  t h e  responsiveness  of demographic 

t r e n d s  t o  po l i cy  ins t ruments ,  a l lowing governments t o  modify f u t u r e  

t r ends  e f f e c t i v e l y .  Th is  s tudy  f i r s t  exp lores  t h e  p o l i c y  making needs 

f o r  demographic in format ion  and research .  I t  a t t emp t s ,  t hen ,  t o  e s t i -  

mate some of t h i s  in format ion  f o r  East  Pak i s t an  from a  survey of r e t r o -  

s p e c t i v e  h i s t o r i e s  c o l l e c t e d  from a  sample of marr ied women. The r e s u l t s  

of t h i s  a n a l y s i s  have some imp l i ca t i ons  f o r  a  r e d i r e c t i o n  of resources  

toward i n c r e a s i n g  r e l i a n c e  on r e t r o s p e c t i v e  l o n g i t u d i n a l  surveys  and 

t h e i r  a n a l y s i s  f o r  p o l i c y  making i n  t h e  Third World. 

Re t ro spec t i ve  e s t ima t e s  a r e  f i r s t  computed f o r  v i t a l  r a t e s  dur ing  

t h e  1950s and e a r l y  1960s. These e s t ima t e s  a r e  found t o  be c o n s i s t e n t  

wi th  o t h e r  sources  of demographic in format ion ,  a l though they i n d i c a t e  

unexpectedly l a r g e  d e c l i n e s  i n  c h i l d  death  r a t e s  and age-spec i f i c  

m a r i t a l  b i r t h  r a t e s .  To determine whether t he se  t r ends  were l i k e l y  t o  

have continued i n  t h e  1960s and t o  formulate  p o l i c y  t o  i n f l uence  t h e s e  

demographic t r e n d s  i n  t h e  1970s,  an a n a l y t i c a l  approach i s  developed 

t h a t  d i s t i l l s  from t h e  sample of i n d i v i d u a l  h i s t o r i e s  what f a c t o r s  

appear t o  be r e spons ib l e  f o r  observed v a r i a t i o n  i n  t h e  frequency of 

b i r t h s  among i n d i v i d u a l s  and over time. M u l t i v a r i a t e  s t a t i s t i c a l  

models a r e  es t imated  t o  f i t  t h e  r e t r o s p e c t i v e  h i s t o r i e s  t h a t  were 

cons t ruc ted  from t h e  sample survey. Severa l  s imple  hypotheses re-  

garding t h e  behav io r a l  and b i o l o g i c a l  determinants  of b i r t h  r a t e s  a r e  

confirmed, a l though many imp l i ca t i ons  of t h i s  approach remain t o  be  

i nves t i ga t ed  with  o t h e r  surveys  t h a t  con t a in  more socio-economic 

informat ion.  



11. INFORMATION AND ANALYSIS FOR POLICY MAKING 

AN INFORMATION AND RESEARCH STRATEGY 

I n  low income c o u n t r i e s  where r a p i d  p o p u l a t i o n  growth appears  

t o  c o n s t i t u t e  t h e  most immediate h a r d s h i p ,  t h e  l e a s t  i s  g e n e r a l l y  

known about  t h e  problem, i t s  causes ,  and i t s  consequences. Even 

d e f i n i n g  t h e  magnitude of t h e  problem i s  d i f f i c u l t :  R e g i s t r a t i o n  

s t a t i s t i c s  on b i r t h ,  d e a t h ,  and mar r iage  a r e  p a r t i c u l a r l y  u n r e l i a b l e  

i n  t h e s e  c o u n t r i e s .  S ince  t h e  inadequac ies  of r e g i s t e r e d  v i t a l  s t a t i s -  

t i c s  cannot  be  remedied a t  a  r easonab le  c o s t  i n  t h e  s h o r t  run,  o t h e r  

s o u r c e s  of demographic in format ion  shou ld  be  cons idered  t h a t  can be  

promptly assembled and whose c o s t s  a r e  commensurate w i t h  t h e i r  immed- 

i a t e  va lue .  Surveys may randomly sample a  p o p u l a t i o n  where a  p r i o r  

census  i s  a v a i l a b l e  and c o l l e c t  in fo rmat ion  on t h e  i n c i d e n c e  of b i r t h  

and d e a t h  w i t h i n  t h e  responding u n i t ,  t y p i c a l l y  t h e  household o r  family .  

These sample su rveys  can c o l l e c t  in fo rmat ion  c u r r e n t l y ,  r e t r o s p e c t i v e l y  

and p r o s p e c t i v e l y ,  b u i l d i n g  up f e r t i l i t y - m o r t a l i t y - m i g r a t i o n  h i s t o r i e s  

f o r  t h e  i n d i v i d u a l  i n t e r v i e w  u n i t  t h a t  pe rmi t  one t o  s t u d y  t h e  i n t e r -  

r e l a t i o n s h i p s  w i t h i n  f a m i l i e s  over  t ime. S t a t i s t i c a l ,  s o c i o l o g i c a l ,  

and p s y c h o l o g i c a l  shortcomings of r e t r o s p e c t i v e  v e r s u s  p r o s p e c t i v e  

evidence a r e  w e l l  known.' P r o s p e c t i v e  o r  r e p e a t e d  p a n e l  su rveys  may 

narrow t h e  margin of e r r o r  due t o  f a i l u r e  t o  r e c a l l  e v e n t s  b u t  a r e  

v u l n e r a b l e  t o  b i a s  from t h e  i n e v i t a b l e  a t t r i t i o n  of t h e  o r i g i n a l  sample 

over  t ime because  of migra t ion .  The op t imal  s t r a t e g y  f o r  a c q u i r i n g  

demographic in format ion  i n  low income c o u n t r i e s  h i n g e s  on whether  t h e  

p o l i c y  maker is  i n t e r e s t e d  p r i m a r i l y  i n  l e v e l s  o r  t r e n d s  i n  v i t a l  r a t e s ,  

o r  i n  unders tand ing  t h e  mechanisms whereby h i s  p o l i c y  o p t i o n s  i n f l u e n c e  

f u t u r e  demographic even t s .  

WHAT INFORMATION IS  NEEDED? 

It i s  c l e a r l y  v a l u a b l e  t o  know where one c u r r e n t l y  s t a n d s .  The 

contemporary l e v e l  of b i r t h  and d e a t h  r a t e s  p r o v i d e s  a  benchmark and, 

'see f o r  example Mauldin [I9661 ; P o t t e r  e t  a l e  [I9651 



indeed,  a  n a i v e  b a s i s  f o r  p o p u l a t i o n  p r o j e c t i o n .  Without r e l i a b l e  

r e g i s t r a t i o n  f i g u r e s  on b i r t h  o r  d e a t h s ,  v i t a l  r a t e s  may be  e s t i m a t e d  

by i n d i r e c t  t echn iques  of demographic i n f e r e n c e  such a s  t h o s e  a s s o c i a t e d  

wi th  t h e  work of Coale,  Demeny, Brass ,  and o the r s . '  Popu la t ion  growth 

su rveys  have a l s o  been used t o  e s t i m a t e  v i t a l  r a t e s  more d i r e c t l y .  2  

P r o s p e c t i v e  o r  r epea ted  household pane l  su rveys  o r  model r e g i s t r a t i o n  

a r e a s  a l s o  can p rov ide  r e l i a b l e  evidence on t h e  f requency of v i t a l  

e v e n t s  o r  t h e  margin of t h e i r  u n d e r - r e g i s t r a t i o n .  3  

In fo rmat ion  about p a s t  l e v e l s  of b i r t h  and d e a t h  r a t e s  i s  a l s o  

impor tan t  f o r  p r e d i c t i v e  purposes ,  f o r  ev idence  of r e g u l a r i t i e s  i n  

year-to-year changes should  e n a b l e  one,  on t h e  average ,  t o  p r e d i c t  

f u t u r e  v i t a l  r a t e s  w i t h  g r e a t e r  accuracy.  Demographic a n a l y s i s  and 

i n d i r e c t  t echn iques  of i n f e r e n c e  may a g a i n  a i d  i n  i d e n t i f y i n g  and 

measuring p a s t  t r e n d s  by l i n k i n g  t o g e t h e r  h i s t o r i c a l  bod ies  of d a t a  

and the reby  reducing t h e  inadequac ies  i n  any s i n g l e  d a t a  source .  

Nonetheless ,  t h e  range of f u t u r e  p r o j e c t e d  b i r t h  r a t e s  t h a t  

v a r i o u s  demographic e x p e r t s  r egard  a s  p l a u s i b l e  remains s u b s t a n t i a l .  
4  

The abrup t  economic, p o l i t i c a l ,  and demographic changes underway i n  

most low income c o u n t r i e s  p rec lude  c o n f i d e n t  e x t r a p o l a t i o n  of any 

s o c i a l  t r e n d s ,  and t h e  r e c o r d  of p r e d i c t i o n s  of demographic t r e n d s  is  

f a r  from admirab le ,  even by t h e  s t a n d a r d s  of t h e  s o c i a l  s c i e n c e s .  

To improve our  c a p a b i l i t y  t o  p r e d i c t  p o p u l a t i o n  growth r e q u i r e s  

f i r s t  t h a t  we l e a r n  what s o c i a l  and economic c o n d i t i o n s  a r e  r e l a t e d  t o  

v a r i a t i o n  i n  f e r t i l i t y .  Th i s  in fo rmat ion  -- a n a l y t i c a l  r a t h e r  t h a n  

merely d e s c r i p t i v e  -- can p o i n t  t h e  way t o  developments and p o l i c i e s  

'united Nat ions  [1968].  

' ~ a u l d i n  [I9661 ; S e l t z e r  [1969].  

3 ~ e e  d i s c u s s i o n  on t h i s  p o i n t  i n  United Nat ions  [1969] ,  and t h e  
c l a s s i c  p r o p o s a l  by Chandra Sekar and Deming [1949].  

4 ~ h e  c l a s s i c  c o n t r a s t  i s  between t h e  two famous demographers from 
t h e  U n i v e r s i t y  of Chicago, Donald Bogue and P h i l i p  Hauser. The former 
p r e d i c t s  a  z e r o  p o p u l a t i o n  growth r a t e  f o r  t h e  world  by t h e  yea r  2000, 
whereas t h e  l a t t e r  env i sages  l i t t l e  r e t a r d a t i o n  i n  t h e  r a t e  of world 
p o p u l a t i o n  growth by t h a t  d a t e .  



t h a t  might c o n t r i b u t e  t o  a  r e d u c t i o n  i n  f e r t i l i t y .  Moreover, i t  w i l l  

p rov ide  an e m p i r i c a l  founda t ion  f o r  t e n t a t i v e  g e n e r a l i z a t i o n s  about  

t h e  dynamics of popula t ion  change and w i l l  h e l p  t o  r e f i n e  working 

hypotheses  regard ing  t h e  i n t e r r e l a t i o n s h i p s  between fami ly  demographic 

and economic c o n d i t i o n s  and i t s  subsequent  r e p r o d u c t i v e  behav ior .  

Analyses of micro l o n g i t u d i n a l  d a t a  may e v e n t u a l l y  pe rmi t  us  then  t o  

e s t i m a t e  t h e  s e n s i t i v i t y  of f e r t i l i t y  t o  t h e  o p p o r t u n i t i e s  and con- 

s t r a i n t s  imposed on f a m i l i e s  by changing environments and t o  p r e d i c t  

t h e  e f f i c a c y  of p o l i c y  measures t o  reduce b i r t h  r a t e s .  

THE DETERMINANTS OF FERTILITY 

I n  o u r  judgment, d i r e c t  i n q u i r y  h a s  n o t  e l i c i t e d  from p a r e n t s  a  

s a t i s f a c t o r y  s e t  of s u b j e c t i v e  reasons  f o r  p r e f e r r i n g  p a r t i c u l a r  repro- 

d u c t i v e  p a t t e r n s .  Moreover, even i f  t h i s  r e s e a r c h  s t r a t e g y  y i e l d e d  

a  method f o r  improving p r e d i c t i o n s  of b i r t h  r a t e s  among a  p a r t i c u l a r  

group of p a r e n t s ,  i t  would then  b e  n e c e s s a r y  t o  show t h a t  p o l i c y  i n s t r u -  

ments o r  p r e d i c t a b l e  s o c i a l  f o r c e s  a f f e c t  t h e s e  s u b j e c t i v e  a t t i t u d e s  

i n  p r e d i c t a b l e  fash ion .  Otherwise,  t h i s  in fo rmat ion  would have l i t t l e  

p r a c t i c a l  u s e  t o  t h e  p o l i c y  maker o r  p lanner .  

Another mode of r e s e a r c h  assumes c e r t a i n  r e g u l a r i t i e s  i n  t h e  

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

behave a s  they  do i n  terms of t h e i r  o b j e c t i v e  r e s o u r c e s  and exper i -  

ences  and t h e  o p p o r t u n i t i e s  they have t o  improve t h e i r  welfare. '  Th i s  

"ob jec t ive"  i n t e r p r e t a t i o n  of behav ior ,  a l though o f t e n  used i n  economics, 

should  have a p p l i c a b i l i t y  t o  s i t u a t i o n s  where economic f a c t o r s  may be 

of secondary importance.  The s t u d y  of r e p r o d u c t i v e  behav ior ,  from t h i s  

p o i n t  of view, should i n c l u d e  s o c i a l  i n s t i t u t i o n s ,  t h e  s t a t e  of pro- 

d u c t i v e  a r t ,  and t h e  s t o c k  of  a v a i l a b l e  r e s o u r c e s ,  a l l  of which s u b t l y  

c o n s t r a i n  t h e  p o p u l a t i o n ' s  behav ior  wi th  r e g a r d  t o  reproduc t ion .  

Trends i n  v i t a l  r a t e s  a t  t h e  n a t i o n a l  l e v e l  do n o t  g e n e r a l l y  

p rov ide  s u f f i c i e n t  evidence f o r  us  t o  i n f e r  c o n f i d e n t l y  t h a t  one 

'For a  formal s t a t e m e n t  of t h i s  approach s e e  Willis (19701 o r  
Schu l tz  [1969al .  



po l i cy  o r  one program h a s  a f f e c t e d  t h e s e  r a t e s .  Any s i n g l e  t ime 

s e r i e s  of a  v i t a l  r a t e ,  o r  more app rop r i a t e ly  i n  t h i s  c a se  age-standardized 

b i r t h  r a t e s ,  cannot provide enough in format ion  f o r  us t o  conclude t h a t  

a  s i n g l e  po l i cy  o r  s e t  of condi t ions  has  in f luenced  f e r t i l i t y .  Many 

t h i n g s  change over  t ime w i th  t h e  g l a c i a l  speed t h a t  c h a r a c t e r i z e s  most 

demographic v a r i a b l e s .  Analysis  and i n t e r p r e t a t i o n  must d i g  deeper ;  

i n  t e c h n i c a l  terms,  more degrees  of freedom and g r e a t e r  v a r i a t i o n  i n  

v i t a l  r a t e s  a r e  needed a s  i n p u t s  t o  a  more comprehensive model of t h e  

determinants  of f e r t i l i t y  i f  one i s  t o  conclude w i th  s t a t i s t i c a l  con- 

' f idence t h a t  a  concurrence of t r e n d s  i s  more than  acc iden t a l .  

Beneath t h e  aggregate  t r e n d s ,  r e g i o n a l  evidence may begin t o  

confirm what f a c t o r s  a r e  a s soc i a t ed  wi th  t h e  a c c e l e r a t e d  d e c l i n e  i n  

b i r t h  r a t e s  i n  some a r e a s  and what f a c t o r s  a r e  apparen t ly  suppor t ing  

h igh  l e v e l s  of f e r t i l i t y  observed elsewhere.  The most promising 

r e sea r ch  s t r a t e g y  i s  t o  observe f e r t i l i t y  a t  t h e  family  o r  smal l  

community l e v e l  a c ro s s  many u n i t s  and t r a c e  t h e  s u b s t a n t i a l  v a r i a t i o n  

i n  reproduc t ive  behav ior  t o  t h e  d i f f e r e n c e s  i n  i n d i v i d u a l  u n i t s  a n d .  

t h e i r  environments,  among which l o c a l  family  planning a c t i v i t i e s  may 

d i f f e r  . 
M u l t i v a r i a t e  s t a t i s t i c a l  procedures  a r e  requ i red  f o r  t h i s  t a s k ,  

and t h e  complexity of t h i s  problem precludes  t he  s tandard  convention 

of p a r t i t i o n i n g  t h e  popula t ion  u n t i l  groups a r e  der ived  t h a t  a r e  homo- 

geneous wi th  regard  t o  a l l  i n f l u e n t i a l  f a c t o r s  except  program inpu t s .  

S imi l a r l y ,  i n d i r e c t  s t a n d a r d i z a t i o n  i s  i napp rop r i a t e  i n  most c a se s ,  

f o r  t h e  determinants  of f e r t i l i t y  a r e  themselves i n t e r c o r r e l a t e d  and 

some a r e  determined j o i n t l y  and s imul taneously  wi th  f e r t i l i t y .  A s  

a  p r a c t i c a l  mat te r  m u l t i v a r i a t e  s t a t i s t i c a l  a n a l y s i s  of t h e  determi- 

nan t s  of f e r t i l i t y  must a l s o  s p e c i f y  t h e  f u n c t i o n a l  forms t h a t  r e l a t e  

t h e  va r i ous  f a c t o r s  t o  each o t h e r  and t o  f e r t i l i t y .  

Since r e g i s t r a t i o n  of b i r t h s  and dea ths  i s  n o t  adequate  f o r  t h i s  

mode of a n a l y s i s  i n  most low income coun t r i e s ,  household surveys  appear 

t o  be t h e  l o g i c a l  source  of d a t a  t o  proceed wi th  research  along t h e s e  

l i n e s .  Moreover, l o n g i t u d i n a l  informat ion on t h e  family  i s  r equ i r ed  

f o r  t h i s  a n a l y t i c a l  approach. Given t he  cos t  and d i f f i c u l t y  of ob t a in ing  



p r o s p e c t i v e  d a t a  and t h e  t ime t h i s  r e q u i r e s ,  i t  was decided t o  recon- 

s i d e r  r e t r o s p e c t i v e  survey d a t a  t o  determine t h e i r  r e l i a b i l i t y  and 

u s e f u l n e s s  f o r  p o l i c y  making purposes .  

Th i s  in fo rmat ion  and r e s e a r c h  s t r a t e g y  i s  n o t  l i k e l y  t o  improve 

e s t i m a t e s  of b i r t h  r a t e s ,  because  s m a l l e r  samples w i l l  be r e q u i r e d  

owing t o  t h e  l e n g t h i e r  and more complex i n t e r v i e w  schedules .  On t h e  

o t h e r  hand, one a n t i c i p a t e s  t h a t  t h e s e  d a t a  may i n d i c a t e  t h e  d i r e c t i o n  

b i r t h  r a t e s  a r e  moving, a t  what r a t e ,  and,  most impor tan t ,  why. Evi- 

dence accumulated i n  t h i s  f a s h i o n  on t h e  l o c a l  de te rminan ts  ( o r  cor-  

r e l a t e s )  of b i r t h  r a t e s  p rov ides  a  c rude  b a s i s  f o r  s e l e c t i n g  more 

c o s t - e f f e c t i v e  p o l i c i e s  t o  h a s t e n  t h e  r e d u c t i o n  i n  b i r t h  r a t e s .  A s  

an i n c r e a s i n g  body of evidence p o i n t s  t o  s p e c i f i c  environmental  f a c t o r s  

t h a t  b e s t  p r e d i c t  v a r i a t i o n  i n  f e r t i l i t y ,  p i l o t  e f f o r t s  t o  change p a r t i -  

c u l a r  f e a t u r e s  of t h e  environment can be  under taken and p r e c i s e l y  

monitored.  These t e s t s ,  under more n e a r l y  c o n t r o l l e d  c i rcumstances  

t h a n  h i s t o r y  p r o v i d e s ,  w i l l  enab le  one t o  determine whether t h e  observed 

s t a t i s t i c a l  a s s o c i a t i o n s  a r e  a c t u a l l y  cause-and-effect  r e l a t i o n s h i p s  
1 

upon which p u b l i c  p o l i c y  h a s  e f f e c t i v e  l everage .  

The remainder of t h i s  s t u d y  i s  devoted t o  an a n a l y s i s  of r e t r o -  

s p e c t i v e  h i s t o r i e s  f o r  a  sample of mar r ied  women i n  c e n t r a l  East  

Pak i s tan .  Demographic in format ion  on t h i s  coun t ry  i s  s c a r c e ,  and 

popula t ion  growth i s  a  recognized p o l i c y  problem. It was t h e r e f o r e  

hoped t h a t  i n  e v a l u a t i n g  t h e  demographic survey a s  a  s o u r c e  of i n f o r -  

mation t h e r e  would emerge a  u s e f u l  o u t l i n e  of aggrega te  demographic 

c h a r a c t e r i s t i c s  of t h e  Eas t  P a k i s t a n  popula t ion .  An approach t o  t h e  

a n a l y s i s  of t h e  de te rminan ts  of f e r t i l i t y  i s  t h e n  proposed t h a t  r e l i e s  

f o r  v e r i f i c a t i o n  and ref inement  on l o n g i t u d i n a l  o b s e r v a t i o n s  of b i r t h s  

l ~ s s u m i n ~  we can i s o l a t e  t h e  e f f e c t i v e n e s s  under d i f f e r e n t  c i r -  
cumstances of v a r i o u s  p o p u l a t i o n  programs and p o l i c i e s  t o  reduce b i r t h  
r a t e s ,  and can f u r t h e r  e s t i m a t e  t h e  r e s o u r c e s  r e q u i r e d  t o  accomplish a  
s p e c i f i c  r e d u c t i o n  i n  f e r t i l i t y ,  i t  w i l l  become c r u c i a l  t h a t  we have 
r e l i a b l e  q u a n t i t a t i v e  evidence of t h e  consequences o r  n e t  s o c i a l  and 
p r i v a t e  c o s t s  of h igh  f e r t i l i t y .  Without in fo rmat ion  on t h e  c o s t s  of 
popula t ion  growth, t h e  p o l i c y  maker w i l l  n o t  be  a b l e  t o  a s s i g n  popu- 
l a t i o n  programs t h e i r  a p p r o p r i a t e  p r i o r i t y  and defend t h e i r  c la ims  on 
s o c i a l  r esources .  



and d e a t h s  t o  i n d i v i d u a l  f a m i l i e s .  These d a t a  from t h e  r e t r o s p e c t i v e  

h i s t o r i e s  a r e  used t o  e s t i m a t e  t h e  pa ramete r s  of  t h e  f e r t i l i t y  model. 

I n t e r p r e t a t i o n  of t h e s e  pa ramete r  estimates n o t  on ly  conf i rms t h e  use- 

f u l n e s s  of  t h e  a n a l y t i c a l  approach b u t  p r o v i d e s  a  rough b a s i s  f o r  

p r o j e c t i n g  f u t u r e  b i r t h  r a t e s  i n  Eas t  P a k i s t a n .  



111. EVIDENCE OF DEMOGRAPHIC CHANGE I N  EAST PAKISTAN 

Our i n v e s t i g a t i o n  of a  sample of r e t r o s p e c t i v e  reproduct ive  h i s -  

t o r i e s  was undertaken on the  o p t i m i s t i c  premise t h a t  although r e t ro -  

spec t ive  da t a  might be  inadequate f o r  e s t ima t ing  v i t a l  r a t e s ,  they 

might shed some l i g h t  on t h e  dynamics of f e r t i l i t y  and c h i l d  m o r t a l i t y  

and t h e i r  i n t e r a c t i o n  a t  t he  family l e v e l .  It i s  widely be l ieved  t h a t  

"s ing le  r e t r o s p e c t i v e  surveys cannot be depended upon t o  provide v a l i d  

o r  r e l i a b l e  e s t ima te s  of b i r t h s  and deaths." Mauldin suppor t s  t h i s  

conclusion wi th  evidence of many surveys and much analysis . '  The 

purpose of t h i s  s e c t i o n  i s  t o  descr ibe  b r i e f l y  t h e  source of d a t a  and 

r epo r t  t h e  aggregate  demographic t r ends  i t  r evea l s .  A r e l a t e d  o b j e c t i v e  

of t h i s  s e c t i o n  w i l l  be ,  s o  f a r  a s  pos s ib l e ,  t o  check t h e  consis tency 

of t he se  f ind ings  aga ins t  o the r  demographic evidence and a n a l y s i s  of 

East  Pakis tan.  

THE DATA 

The source of t h e  survey d a t a  and how i t  was processed f o r  t h i s  

a n a l y s i s  a r e  discussed i n  Appendix A. I n  b r i e f ,  a  s t r a t i f i e d  random 

sample of about 2000 r u r a l  and 1000 urban households was s e l e c t e d  from 

48 primary sampling u n i t s  (1961 Census of housing c i r c l e s ) .  Its primary 

purpose was t o  measure demographic c h a r a c t e r i s t i c s  of t h e  populat ion.  

Each household was v i s i t e d  f i v e  times a t  approximately three-month 

i n t e r v a l s  i n  an e f f o r t  t o  ob ta in  prospec t ive  coverage of v i t a l  events  

i n  t h e  household during t h e  year  (1961-1962) and t o  check repea ted ly  

t h e  accuracy of a  pregnancy h i s t o r y  f o r  each of t h e  some 4000 "a t  l e a s t  

once married women'' l i v i n g  i n  t h e  sampled households. Approximately 

2.5 percent  of t h e  o r i g i n a l  r u r a l  sample and 10 percent  of t h e  urban 

sample were dropped, mostly because t h e i r  movement precluded completing 

the  f u l l  number of v i s i t s .  I n  processing these  d a t a  an a d d i t i o n a l  

' ~ a u l d i n  [1966, p. 652 I .  The p a r t i c u l a r  survey we inves t i ga t ed  
f o r  East Pakis tan  d id  i n  f a c t  y i e l d  p l a u s i b l e  e s t ima te s  of v i t a l  r a t e s  
wi th  regard t o  both l e v e l  and t rend  ( r a t e  of change); and, on t he  
whole, t h e  survey d a t a  exhib i ted  a  persuas ive  degree of i n t e r n a l  and 
e x t e r n a l  consis tency.  



one p e r c e n t  of t h e  respondents  was e l i m i n a t e d  from our  working sample 

because  t h e  t iming of p regnanc ies ,  l e n g t h  of b i r t h  i n t e r v a l s ,  c u r r e n t  

a g e ,  and age a t  marr iage appeared t o  be i n t e r n a l l y  i n c o n s i s t e n t  ( s e e  

Appendix A). 

Reproductive h i s t o r i e s  and t h e  s u r v i v i n g  age and composit ion of 

each woman's f ami ly  were r e c o n s t r u c t e d  f o r  each y e a r  s i n c e  marr iage i n  

much t h e  same way a  l o n g i t u d i n a l  s tudy  of Monterrey,  Mexico was pro- 
1 

cessed ,  p e r m i t t i n g  g r e a t  f l e x i b i l i t y  i n  t a b u l a t i o n s  and r e g r e s s i o n  

a n a l y s i s .  Because of t h e  assumed problem of " r e c a l l  e r r o r , "  on ly  t h e  

ten-year pe r iod  p reced ing  t h e  su rvey ,  1952-1961, i s  analyzed d i r e c t l y .  
2  

The r e g r e s s i o n  a n a l y s i s  i s  based only  on t h e  most r e c e n t  f ive-year  

pe r iod .  S ince  t h e  r u r a l  and urban subsamples a r e  n o t  se l f -we igh t ing ,  

t a b u l a t i o n s  a r e  g e n e r a l l y  r e p o r t e d  f o r  bo th  subpopulat ions .  
3 

The survey i s  no t  r e p r e s e n t a t i v e  of a l l  of Eas t  P a k i s t a n ,  bu t  only  

of a  c e n t r a l  r e g i o n  of East  P a k i s t a n  c o n t a i n i n g  t h r e e  d i s t r i c t s  -- 
Far idpur ,  Dacca, and Comilla -- and a  s o u t h e r n  p o r t i o n  of Mymensingh. 

A s  shown i n  F igure  1, t h i s  a r e a  i s  a t  t h e  conf luence of t h e  major r i v e r s  

of Eas t  P a k i s t a n ,  t h e  Ganges, Jamuna, Brahmaputra, and Meghna. I n  1961 

t h e  surveyed reg ion  conta ined more than  one-fourth of t h e  East  P a k i s t a n  

popula t ion ,  b u t  h a s  only  about one-s ixth  of t h e  l and  a r e a .  L i t e r a c y  

i s  s l i g h t l y  h i g h e r  t h a n  f o r  t h e  r e s t  of Eas t  P a k i s t a n ,  b u t  incomes 

appear  t o  be lower. Popula t ion  d e n s i t y  p e r  sown and g r o s s  cropped 

a r e a  is  g r e a t e r  i n  t h i s  r e g i o n  than  i n  t h e  r e s t  of East  P a k i s t a n .  

Es t imates  by Reve l le  and Thomas [I9701 sugges t  f u r t h e r  t h a t  t h e  reg ion  

is  a  n e t  impor te r  of b a s i c  f o o d s t u f f s  and s u s t a i n s  lower consumption 

s t a n d a r d s  of c e r e a l s  and a l l  sources  of food energy combined than does 

'gelan e t  a l .  [1969].  
.-, 
L 
Years r e f e r r e d  t o  i n  t a b l e s  and f i g u r e s  a r e  only  approximate and 

r e l a t e  t o  twelve month p e r i o d s  f o r  each respondent which began between 
June and November of t h e  y e a r  i n  ques t ion .  For example, 1961 r e f e r s  t o  
a  pe r iod  from about September 1961 t o  September 1962. 

3 
Only one ou t  of twenty persons i n  East  P a k i s t a n  l i v e s  i n  an  urban 

a r e a ,  a l though one ou t  of t h r e e  i n  t h e  surveyed households i s  urban. 
Within t h e  urban and r u r a l  r e g i o n s ,  t h e  survey sample was drawn on an 
equa l  p r o b a b i l i t y  b a s i s ,  and t h e  two subsamples a r e  t h e r e f o r e  s e l f -  
weight ing.  See Appendix A. 
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t h e  remainder of Eas t  Pak is tan .  Only 5  percen t  of t h e  surveyed popu- 

l a t i o n  ( a s  w e l l  a s  t h e  popula t ion  of East  Pak is tan)  were c l a s s i f i e d  

i n  t h e  1961 Census a s  l i v i n g  i n  an urban a r e a ,  though p a s t  censuses  

document t h e  r ap id  growth of t h e  urban compared wi th  t h e  r u r a l  

populat ion.  

MARRIAGE 

Among t h e  married women enumerated i n  t h e  survey t h e  average age 

of marr iage was 12.9 yea r s  f o r  t h e  r u r a l  popula t ion  and 14.2 y e a r s  f o r  

t h e  urban. Table 1 shows t h e  average age of marr iage by cohor t ,  t h a t  

i s ,  age a t  t h e  t ime of t h e  survey. There is  l i t t l e  evidence of s e c u l a r  

change i n  t h e  age of marr iage,  though i f  one excludes  women over 59 a s  

u n r e l i a b l e  on m a t t e r s  regard ing  t h e  d i s t a n t  p a s t ,  t h e r e  a r e  weak i nd i -  

c a t i o n s  t h a t  t h e  average age of marr iage may have increased  a  yea r  i n  

t h e  urban a r e a s  and four  months i n  t h e  r u r a l  a r e a s  from t h e  1920s t o  

t h e  1950s. These r e s u l t s  p a r a l l e l  those  repor ted  by Obaidullah [I9661 

based on t h e  same survey populat ion.  

Other e s t ima t e s  of t h e  age of marr iage f o r  East  Pak i s t an  by Afzal  

[1967],  and Sadiq [I9651 f a l l  w i t h i n  t h e  range of 1 3  and 15 ,  sugges t i ng  

somewhat l a t e r  marr iage i n  urban than  r u r a l  s e t t i n g s .  We could no t  

d e t e c t  t h e  sha rp  i n c r e a s e  i n  age a t  marr iage over  t h e  l a s t  t h r e e  o r  

f o u r  decades t h a t  Afzal  computed on t h e  b a s i s  of a  sample of t h e  1961 

Census. 

MORTALITY 

The l e v e l  of i n f a n t  and c h i l d  m o r t a l i t y  impl ied by t he  survey is 

high and i n c r e a s e s  conspicuously a s  we probe deeper  i n t o  t h e  p a s t .  (See 

F igures  2  and 3  and Table  B-8.) Deaths dur ing  t h e  f i r s t  yea r  of l i f e  

a r e  about 180 pe r  thousand r u r a l  b i r t h s  i n  t h e  e a r l y  1950s and f a l l  

i r r e g u l a r l y  t o  about 150 f o r  c h i l d r e n  born i n  1960. I n  urban a r e a s  

t he  i n f a n t  dea th  r a t e  is more e r r a t i c  (no te  urban sample s i z e  i s  h a l f  

t h e  r u r a l )  bu t  sy s t ema t i ca l l y  lower,  d e c l i n i n g  from about 130 t o  100 

p e r  thousand b i r t h s .  Death r a t e s  f o r  c h i l d r e n  su rv iv ing  t h e  f i r s t  

through f i f t h  yea r  a l s o  t r end  downward, and a r e  d i s t i n c t l y  h igher  i n  



Table 1 

AVERAGE AGE OF MARRIAGE I N  RURAL AND URBAN SAMPLES BY 
CURRENT AGE GROUP 

Age Groups Rura l  Urban T o t a l  

T o t a l  

Note: 
Numbers i n  p a r e n t h e s e s  a r e  sample s i z e s .  According t o  t h e  1961 

Census of East  P a k i s t a n  [1962, Table 1 1 ,  about 99 p e r c e n t  of t h e  women 
age 20 t o  24  have been marr ied a t  l e a s t  once i n  t h e  reg ions  sampled 
i n  t h e  survey.  
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r u r a l  than i n  urban a r ea s .  Each yea r  25 r u r a l  and 18  urban c h i l d r e n  

i n  t h e s e  ages d ied  pe r  thousand. Because t h e s e  i n f a n t  and c h i l d  dea th  

r a t e s  a r e  based on cohort  s u r v i v a l  c a l c u l a t i o n s ,  t h e  y e a r s  r e f e r r e d  

t o  i n  F igures  2 and 3 a r e  t h e  yea r s  when t h e  c h i l d  was born o r  reached 

h i s  f i r s t  b i r t hday ,  r e spec t i ve ly .  I n f a n t  dea th  r a t e s  a r e  a l s o  computed 

i n  t h e  "usual" a l though i n c o r r e c t  manner of t h e  number of i n f a n t s  who 

d ied  i n  a yea r  d iv ided  by t h e  number born i n  t h e  same year .  

Using t h e  same survey popula t ion ,  Obaidullah [I9661 ha s  es t imated  

on t h e  b a s i s  of 1961-1962 d a t a  i n f a n t  dea th  r a t e  of 150 and 138 f o r  

r u r a l  and urban subpopula t ions ,  and a dea th  r a t e  of 21 and 20 f o r  t h e  

r u r a l  and urban popula t ions  of ch i l d r en  aged one t o  four .  The r u r a l  

and urban crude dea th  r a t e s  a r e  es t imated  by Obaidullah a s  20.0 and 

18.7. These e s t ima t e s  of chi1.d m o r t a l i t y  f a l l  w i t h i n  t h e  p l a u s i b l e  

range,  a l though some understatement of dea ths  i s  of course  l i k e l y  from 

r e t r o s p e c t i v e  d a t a  sources .  
1 

FERTILITY: RATE 

Age-specific b i r t h  r a t e s  f o r  marr ied women a r e  es t imated  from 

t h e  survey f o r  t h e  decade preceding 1961-1962. These e s t ima t e s  f o r  

t h e  r u r a l  and urban samples a r e  repor ted  i n  Appendix Tables  B-2 and 

 he popula t ion  growth experiment (PGE) of 1962 and 1963 es t imated  
crude dea th  r a t e s  a s  20 and 19 based on t h e  Chandra Sekar and Deming 
[I9491 method of a d j u s t i n g  l o n g i t u d i n a l  r e g i s t r a t i o n  evidence.  PGE 
e s t ima t e s  based on d i r e c t  c ro s s - s ec t i ona l  evidence were only 13  and 15 i n  
1962 and 1963. Feroz Ahmed [I9701 regards  even t h e  PGE Chandra Sekar and 
Deming e s t ima t e s  of crude dea th  r a t e  a s  t oo  low, b u t  he  i s  more i n c l i n e d  
t o  accept  t h e i r  e s t ima t e s  of i n f a n t  dea th  r a t e s  t h a t  f a l l  between 135 
and 145 f o r  East  Pak is tan .  Demographic s u r v e i l l a n c e  of a popula t ion  
of about a hundred thousand i n  Comilla d i s t r i c t  i n  1966167 t o  1968169 
by t h e  Pakistan-SEAT0 Cholera Research Laboratory l ed  t o  e s t ima t e s  of 
crude dea th  r a t e s  between 15 and 17 and i n f a n t  dea th  r a t e s  between 111 
and 129 p e r  thousand concurrent  l i v e  b i r t h s  (Mosley e t  a l .  [19681; 
Alauddin Chowdhury e t  a l .  [1969]).  S toecke l  [I9701 i n  a r e t r o s p e c t i v e  
survey of a r u r a l  popula t ion  i n  Comilla D i s t r i c t  t h a t  d id  no t  have t h e  
b e n e f i t  of t h e  Cholera Laboratory 's  emergency medical  f a c i l i t i e s  r e p o r t s  
i n f a n t  death  r a t e s  of 176 per  thousand b i r t h s  i n  1958-1959, 148 i n  
1963-1964, 156 i n  1964-1965 and 139 i n  1966-1967. For ex t ens ive  dis-  
cuss ion of m o r t a l i t y  t r ends  i n  Pak is tan  see Robinson (ed.)  [19671. 



B-3 and shown i n  F igures  2  and 3. For comparative purposes Table  2  

p r e s e n t s  t h e  survey e s t ima t e s  of age-spec i f i c  b i r t h  r a t e s  f o r  1953-1956 

and 1957-1960 and those  f o r  a l l  East  Pak i s t an  based on t h e  PGE f o r  1963 

and t h e  1961 Census. The PGE e s t ima t e s  of t o t a l  f e r t i l i t y  a r e  about 

5  percen t  g r e a t e r  than  t h e  1956-1960 survey e s t i m a t e s ,  bu t  t h e  excess  

is  l a r g e l y  due t o  t h e  h ighe r  b i r t h  r a t e s  a t t r i b u t e d  by t h e  PGE t o  women 

between t h e  ages of 25 and 39. The survey sugges t s  h ighe r  b i r t h  r a t e s  

p r eva i l ed  i n  t h e  c e n t r a l  reg ion  i n  t h e  e a r l y  1950s than  t h e  PGE e s t i -  

mated i n  1963, w i th  s i g n i f i c a n t l y  h igher  b i r t h  r a t e s  f o r  women between 

t h e  ages of 15 and 24. 

I n  con junc t ion  w i th  t h e  1961 Census age composit ion of t h e  e n t i r e  

popula t ion  of Eas t  Pak i s t an ,  t h e  1957-1960 age-spec i f i c  b i r t h  r a t e s  

es t imated  r e t r o s p e c t i v e l y  from our  survey imply a  crude b i r t h  r a t e  f o r  

Pak i s t an  of 47.7 pe r  thousand. Although t h i s  e s t i m a t e  i s  low i n  com- 

pa r i son  wi th  t hose  f i n a l l y  es t imated  from t h e  PGE f o r  1962 and 1963 

( S e l t z e r  [1968]) ,  t h e r e  i s  growing evidence t o  sugges t  t h a t  t h e  PGE 

f i g u r e  i s  high (Ahmed [1970], Shaw [1970]).  Moreover our  sample survey 

is  drawn from t h e  c e n t r a l  p o r t i o n  of East  Pak i s t an ,  which may be s u b j e c t  

t o  s lower  r a t e s  of n a t u r a l  popula t ion  i n c r e a s e  and lower f e r t i l i t y  a s  

r e f l e c t e d  i n  1961 Census child-woman r a t i o s  (Duza [1967], Census [1962]). 

I n  combination w i th  t h e  es t imated  crude dea th  r a t e  of 20 per  thousand, 

t h e  impl ied n a t u r a l  r a t e  of popula t ion  i n c r e a s e  i s  about 2.8 percen t  

pe r  year .  We aga in  f e e l  t h a t  t h e  impl ied l e v e l  and downward t r e n d s  i n  

b i r t h  r a t e s  der ived  from our  r e t r o s p e c t i v e  survey d a t a  cannot be re-  

j e c t e d  ou t  of hand a s  implaus ib le .  1 

'other evidence of b i r t h  r a t e s  can be  c i t e d ,  such a s  t hose  from t h e  
Cholera Laboratory s u r v e i l l a n c e  p r o j e c t ,  which i n d i c a t e  a  t o t a l  f e r t i -  
l i t y  r a t e  of 6.82 i n  196711968 (Alauddin Chowdhury [1969]).  S toecke l  
and Choudhury [1969b] e s t i m a t e  f o r  t h e i r  r u r a l  p o r t i o n  of Comilla d i s -  
t r i c t  i n  1958-1959 a  t o t a l  f e r t i l i t y  r a t e  of 8.51, which had f a l l e n  t o  
6.21 by 1966-1967. Ahmed [I9701 argues  t h a t  t h e  PGE e s t ima t e s  of b i r t h  
r a t e s  a r e  probably t oo  h igh ,  and Shaw [I9701 i n  an e f f o r t  t o  r e c o n c i l e  
a  l a r g e  body of d a t a  on t h e  s t r u c t u r e  and growth of t h e  Pak i s t an  popu- 
l a t i o n  p r e s e n t s  convincing reasons f o r  a d j u s t i n g  PGE e s t ima t e s  of t h e  
Eas t  Pak i s t an  crude b i r t h  r a t e  from 56 ( f o r  196311964) t o  48.6 per  
thousand i n  1961. 

Examination of t h e  s e x  r a t i o s  of repor ted  b i r t h s  provides  ano ther  
check on r e t r o s p e c t i v e  e r r o r s  of r e c a l l  (See Appendix t a b l e s  B-4 and 



Table  2 

ESTIMATES OF AGE-SPECIFIC BIRTH RATES, EAST PAKISTAN 
(per  thousand women) 

1961 Census 
Popula t ion  based 

Growth C a l c u l a t i o n  
Age of Survey C e n t r a l  East  pak i s tana  Experiment by Afzal  
Woman 1953-1956 1957-1960 19 6 3 1956-1961 

10- 14 b 

15-19 292 

20-24 372 

25-29 337 

30-34 246 

35-39 152 

40-44 7 0 

45-49 
d 

b 

T o t a l  
F e r t i l i t y  7.35 

Notes: 
a Ever marr ied p ropor t ion  of t o t a l  female popula t ion  assumed t o  be  

f o r  r u r a l  and urban popula t ions  r e s p e c t i v e l y :  age 10-14, 29 and 20 
p e r c e n t ;  age 15-19, 80 and 9 1  p e r c e n t ;  age 20-24, 99 and 96 p e r c e n t ;  
age 25+, 100 percen t .  Rural  popu la t ion  assumed t o  be 96 percen t  of  
t o t a l  i n  1953-1956 and 95 percen t  i n  1957-1960. 

b ~ o t  computed i n  t h i s  s tudy.  
C Not repor ted .  

d ~ f  10-14 and 45-49 b i r t h  r a t e s  had no t  changed from 1953-1956 t o  
1957-1960, comparable t o t a l  f e r t i l i t y  f o r  t h e  e a r l y  pe r iod  would have 
been 7.61. 

Source: 
Columns ( 3 )  and ( 4 ) ,  Afzal  [1967, Table 2.11, p. 741. 



Severa l  d i s c o n t i n u i t i e s  temper o u r  conf idence i n  t h e  survey v i t a l  

r a t e  e s t i m a t e s  f o r  t h e  y e a r  of t h e  su rvey ,  1961: t h e  numbers of b i r t h s  

and r u r a l  i n f a n t  d e a t h s  appear t o  be unusua l ly  low. F i r s t ,  t h e  sex  

r a t i o  of l i v e  b i r t h s  is very  low i n  t h e  urban sample and somewhat low 
1 

i n  t h e  r u r a l  sample i n  1961. Second, a g e - s p e c i f i c  b i r t h  r a t e s  a r e  

below t r e n d  i n  1961, p a r t i c u l a r l y  i n  urban a r e a s .  Third ,  t h e  r e d u c t i o n  

i n  b i r t h s  i n  1961 c o n t r i b u t e s  t o  t h e  r i s e  i n  t h e  urban i n f a n t  dea th  

r a t e  computed i n  t h e  "usual" way, b u t  t h e  plunge i n  t h e  r u r a l  i n f a n t  

dea th  r a t e  remains a mystery u n l e s s  some s o r t  of response b i a s  l e d  t o  

a s y s t e m a t i c  unders ta tement  of r u r a l  b i r t h s  and i n f a n t  d e a t h s  i n  t h e  

y e a r  of t h e  survey.  

Excluding t h e  f i r s t  and l a s t  y e a r  of t h e  r e t r o s p e c t i v e  e s t i m a t e s  

of b i r t h  r a t e s ,  Table 3 shows t h e  pe rcen tage  change i n  a g e - s p e c i f i c  

m a r i t a l  b i r t h  r a t e s  from 1953-1956 t o  1957-1960 i n  t h e  r u r a l  and urban 

samples.2 It  is  noteworthy t h a t  t h e  t o t a l  m a r i t a l  f e r t i l i t y  f o r  both  

popula t ions  (measured from 15 t o  44) d e c l i n e d  more than  o n e - f i f t h  i n  

t h i s  four-year  averaged per iod .  Among marr ied women between t h e  ages  

of 15  and 19 t h e r e  was an i n c r e a s e  i n  t h e  b i r t h  r a t e ,  p a r t i c u l a r l y  i n  

t h e  urban a r e a s .  A compensating r i s e  i n  t h e  age of marr iage may a l s o  

have reduced t h e  p r o p o r t i o n  marr ied i n  t h i s  age group, b u t  t h i s  cannot 

be  measured i n  t h e  survey.  The l a r g e  d e c l i n e s  i n  f e r t i l i t y  g e n e r a l l y  

occur  t o  women over  t h e  age o f  24. For a sample of r u r a l  women i n  t h e  

Comilla D i s t r i c t  S toecke l  and Choudhury [1969b] f i n d  a s i m i l a r  27 per- 

c e n t  r e d u c t i o n  i n  t o t a l  f e r t i l i t y  r a t e s  from 1958-1959 and 1966-1967, 

B-5). Presumably i n  t h e  d i s t a n t  p a s t ,  p a r e n t s  a r e  more l i k e l y  t o  r e c a l l  
b i r t h s  of sons  than  b i r t h s  of daughters .  I f  t h i s  is t r u e ,  t h e  sex  r a t i o s  
should i n c r e a s e  i n  t h e  p a s t .  For t h e  pe r iod  1952 t o  1961 t h e  s e x  r a t i o  
of l i v e  b i r t h s  is  106.8 males pe r  hundred females i n  t h e  r u r a l  sample 
and 100.1 i n  t h e  urban. There i s  no s t a t i s t i c a l l y  s i g n i f i c a n t  evidence 
of a l i n e a r  t ime t r e n d  i n  t h e  s e x  r a t i o s  e s t i m a t e s  from t h e  su rvey ,  t h a t  
i s ,  t h e  urban and r u r a l  s e x  r a t i o s  were r e g r e s s e d  on a l i n e a r  t ime 
t r e n d  and a c o n s t a n t ,  and i n  n e i t h e r  case  was t h e  t s t a t i s t i c  f o r  t h e  
c o e f f i c i e n t  of t h e  t ime v a r i a b l e  g r e a t e r  than  one. 

1 
See Appendix Tables  B-4 and B-5. 

21952 i s  excluded t o  o b t a i n  e q u a l  time p e r i o d s  f o r  comparisons,  
and moreover t h e  r e t r o s p e c t i v e  b i a s  is  presumably g r e a t e r  t h e  e a r l i e r  
t h e  year .  



Table 3 

PERCENTAGE REDUCTION IN ESTIMATED AGE-SPECIFIC 
BIRTH RATES AMONG MARRIED WOMEN 
(between 1953-1956 and 1957-1960) 

Age of 
Woman Rural Urban 

15-19 + 4 

20-24 -25 

25-29 -34 

30-34 -20 

35-39 -2 3 

40-44 -4 6 

All Married Women -22 

Source : 
Dervied from Tables B-2 and B-3. 



which is most pronounced among women over  t h e  age of 24; however, they  

do n o t  f i n d  evidence of an i n c r e a s e  i n  m a r i t a l  f e r t i l i t y  among t h e  

youngest  women. 

FERTILITY: STOCK 

Another dimension of f e r t i l i t y  e s t i m a t e d  from t h e  survey i s  t h e  

number of c h i l d r e n  e v e r  born (CEB) t o  each marr ied woman. Table  4 

shows average CEB by age of woman i n  1961 f o r  t h e  r u r a l  and urban 

samples. For comparative purposes over  t ime t h e  average of 1952-1956 

and 1957-1961 e s t i m a t e s  a r e  a l s o  repor ted .  S e v e r a l  p a t t e r n s  a r e  con- 

s i s t e n t  w i t h  o t h e r  demographic s t u d i e s  of Eas t  Pak i s tan .  Urban and 

r u r a l  CEB a r e  approximately  e q u a l  f o r  women under 40, b u t  beyond t h a t  

age,  r u r a l  CEB i n c r e a s e s  and urban CEB decreases  .l From 1952-1956 t o  

1961, CEB g e n e r a l l y  i n c r e a s e d  i n  both  r u r a l  and urban p o p u l a t i o n s  f o r  

women under 40, b u t  g e n e r a l l y  decreased f o r  women 40 and over .  This  

evidence i s  c o n s i s t e n t  w i t h  t r e n d s  i n  b i r t h  r a t e s ,  i n  which t h e  major 

d e c l i n e s  i n  age-spec i f i c  f e r t i l i t y  occur  among t h e  o l d e r  women, excep t  

f o r  1959 and 1960 when b i r t h  r a t e s  f o r  women i n  t h e i r  t w e n t i e s  a l s o  

f e l l .  

Conversely,  t h e  evidence s u g g e s t s  t h a t  younger women a r e  having 

t h e i r  c h i l d r e n  a t  a somewhat more r a p i d  r a t e  i n  t h e  l a s t  two decades 

t h a n  p r i o r  t o  t h a t  pe r iod .  This  could occur  because  of i n c r e a s e d  

f e c u n d i t y  due t o  improved d i e t  and h e a l t h ,  o r  because  of reduced 

widowhood and t h e  consequent i n c r e a s e d  p o s s i b i l i t y  of pregnancy. 
2 

The frequency d i s t r i b u t i o n  of marr ied women by t h e i r  number of 

c h i l d r e n  e v e r  born and number of c h i l d r e n  l i v i n g  draws a t t e n t i o n  t o  

t h e  low l e v e l  of c h i l d l e s s n e s s  and t h e  high l e v e l  of c h i l d  m o r t a l i t y  

i n  Eas t  Pak i s tan .  See Table  5 and F igure  4. Only about 3 p e r c e n t  

'This i s  confirmed by Afzal  [I9671 between urban and r u r a l  a r e a s  
of Eas t  P a k i s t a n  i n  a sample of t h e  1961 Census. 

2 ~ o m e  evidence on t h i s  l a t t e r  p o i n t  is provided by Appendix Tables  
B-6 and B-7 where age-spec i f i c  b i r t h  r a t e s  a r e  r e p o r t e d  f o r  both  ever-  
marr ied women and women whose f i r s t  marr iage is  s t i l l  cont inuing.  



Table 4 

CHILDREN EVER BORN PER WOMAN, URBAN AND RURAL EVER-MARRIED WOMEN, 1952-1961 

1952-1956 1957-1961 1961 
Rural Rura 1 Rural 

Age of and and and 
Woman Rural  Urban Urban Rural Urban Urban Rural  Urban Urban 

A l l  Ages 3.88 3.57 3.79 4.29 4.15 4.25 4.09 4.01 4.06 
(11,425) (4671) (16,096) (13,183) (5423) (18,606) (2979) (1225) (4204) 

Note: - 
Sample s i z e s  a r e  given i n  parentheses  i n  number of woman-years. 



Table 5 

FREQUENCY DISTRIBUTIONS OF W E R  OF CHILDREN EVER BORN AND OF NLMBER OF CHIL.DREN NOW ALIVE BY AGE OF WARRID WWN 
(percent )  

- - 

Total 
Number 

Age of Woman Median 0 1 2 3 4 5 6 7 8 9 10 o r  more of W m n  

15-19 
ever born 0.94 53.12 33.69 10.70 2.32 0.18 0.0.  0.0 0.0 0.0 0.0 0.0 (561) 
n w  a l i v e  0.87 57.40 34.22 7.66 0.71 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

20-24 
ever born 
n w  a l i v e  

25-29 
ever born 
n w  a l i v e  

30-34 
ever born 
n w  a l i v e  

35-39 
ever born 
n w  a l i ve  

40-44 
ever born 
n w  a l i ve  

45-49 
ever born 
n w  a l i ve  

50-59 
ever born 
n w  a l i ve  

60 or more 
ever  born 
n w  a l i ve  
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of t h e  ever-married women age 40 and over  were c h i l d l e s s . '  Th i s  com- 
2  p a r e s  approximately  t o  t h e  American H u t t e r i t e s .  Although women 35 

y e a r s  and over  have had on t h e  average s i x  b i r t h s ,  t h e  median number 

of t h e i r  c h i l d r e n  a l i v e  a t  t h e  t i m e  of t h e  survey i s  between t h r e e  

and four .  I f  t h e  s u r v i v i n g  number of c h i l d r e n  o b t a i n e d  by t h e  o l d e r  

women, about  t h r e e ,  con t inues  t o  be  t h e  g o a l  sought  by younger women, 

t h e r e  w i l l  be  i n c r e a s i n g  demand i n  t h e  f u t u r e  f o r  means t o  reduce  b i r t h  

r a t e s  among women over  t h e  age of 25. 

According t o  t h e  su rvey ,  s i x - t e n t h s  of t h e  women aged 25-29 have 

t h r e e  o r  more,living o f f s p r i n g  and t h r e e - f o u r t h s  of t h e  women aged 

30-34 have t h r e e  o r  more. I f  t h e  c h i l d  d e a t h  r a t e  c o n t i n u e s  t o  f a l l  

and t h e  t r a d i t i o n a l  s i z e  of s u r v i v i n g  fami ly  sought  by p a r e n t s  remains 

c o n s t a n t ,  women over  25 w i l l  be i n c r e a s i n g l y  mot ivated t o  reduce t h e i r  

b i r t h  r a t e s .  The e f f e c t  of t h i s  p r e s s u r e  w i l l  be  more pronounced i n  

t h e  long run ,  of course ,  i f  t h e  age a t  mar r iage  does n o t  i n c r e a s e .  

SUMMARY 

The demographic c h a r a c t e r i s t i c s  of t h e  surveyed p o p u l a t i o n  a r e  

ve ry  s i m i l a r  t o  t h o s e  documented by o t h e r  a n a l y s t s  of Eas t  P a k i s t a n  

surveys  and Censuses. Death and b i r t h  r a t e s  a r e  ve ry  h i g h ;  mar r iage  

i s  e a r l y  and c h i l d l e s s n e s s  uncommon. A l l  t h e  well-known b i a s e s  of 

r e t r o s p e c t i v e  d a t a ,  i n c l u d i n g  t h e  f a i l u r e  t o  r e c a l l  more d i s t a n t  b i r t h s  

and dea ths  and t h e  tendency f o r  t h e  more f e r t i l e  women t o  be  removed 

from t h e  sampled p o p u l a t i o n  by mate rna l  m o r t a l i t y ,  l e a d  one t o  expec t  

t h a t  t h e  r e t r o s p e c t i v e l y  e s t i m a t e d  l e v e l  of b i r t h  and d e a t h  r a t e s  would 

be  s u b j e c t  t o  an  i n c r e a s i n g  downward b i a s  a s  one extends  e s t i m a t e s  i n t o  

t h e  p a s t .  The r e t r o s p e c t i v e  evidence reviewed h e r e ,  n o n e t h e l e s s ,  por- 

t r a y e d  g e n e r a l l y  f a l l i n g  b i r t h  and dea th  r a t e s  f o r  t h e  1950s and e a r l y  

1960s. It seems probable  t h a t  t h e  r a t e  of d e c l i n e  i n  v i t a l  r a t e s ,  

'1n t h e  1961 Census of Eas t  P a k i s t a n  on ly  one percen t  of women 
aged 40-44 were n o t  marr ied a t  l e a s t  once. 

L 
See A f z a l  [1967, p. 641. He f i n d s  from a  sainple of t h e  1961 

Census f o r  East  P a k i s t a n  somewhat h i g h e r  f i g u r e  of 5 p e r c e n t  c h i l d l e s s .  
For H u t t e r i t e s  s e e  Eaton and Mayer [1954, Table  10,  p. 201. 



p a r t i c u l a r l y  c h i l d  dea th  r a t e s ,  a r e  unders ta ted  by t h e s e  r e t r o s p e c t i v e  

e s t ima t e s ,  b u t  t h e  p l a u s i b l e  magnitude and d i r e c t i o n  of change j u s t i -  

f i e s  f u r t h e r  more r e f i n e d  a n a l y s i s  of t h e s e  d a t a  f o r  evidence of t h e  

determinants  of f e r t i l i t y . '  The nex t  s e c t i o n ,  t h e r e f o r e ,  develops 

a  s imple  model of f e r t i l i t y  de te rmina t ion ,  and t h e  subsequent s e c t i o n  

uses  t h e  Pak i s t an  r e t r o s p e c t i v e  h i s t o r i e s  t o  t e s t  and quan t i f y  s e v e r a l  

of t h e  i n t e r r e l a t i o n s h i p s  impl ied by t h e  model between m o r t a l i t y  and 

f e r t i l i t y  a t  t h e  fami ly  l e v e l .  

%e have r e s i s t e d  t h e  temptat ion t o  sugges t  exp l ana t i ons  f o r  t h e  
l a r g e  year-to-year v a r i a t i o n s  i n  t h e  b i r t h  and dea th  r a t e  s e r i e s  shown 
i n  F igures  2 and 3.  Time s e r i e s  on f l oods ,  h a r v e s t s ,  and dea th  r a t e s  
have some sugges t i ve  p a r a l l e l  movements dur ing  t h i s  pe r i od ,  and when 
a  l a g  of one o r  two yea r s  i s  allowed, one can imagine r e l a t i o n s h i p s  
w i th  f e r t i l i t y ,  p a r t i c u l a r l y  among t h e  youngest and o l d e s t  women. We 
a r e  doub t fu l  of t h e  va lue  of i n t e r p r e t i n g  such evidence u n t i l  w e  have 
found d a t a  on f l ood  and h a r v e s t  f i g u r e s  f o r  s e v e r a l  of t h e  d i s t r i c t s  
of c e n t r a l  East  Pak i s t an  from which t h e  survey c o l l e c t e d  s t r a t i f i e d  
samples. 



I V .  TOWARD A MODEL OF FERTILITY DETERMINATION 

The purpose  of formal  models i s  t o  p rov ide  a  framework i n  which 

in fo rmat ion  can b e  viewed s t a t i s t i c a l l y  t o  conf i rm o r  t o  r e j e c t  s t a t e d  

hypotheses  des igned t o  account  f o r  s y s t e m a t i c  components of t h e  v a r i -  

a t i o n  i n  p a r e n t  and group r e p r o d u c t i v e  behav io r .  Moreover, t h i s  pro- 

c e s s  of model fo rmula t ion  and e s t i m a t i o n  should  c o n t r i b u t e  t o  a  more 

p r e c i s e  d e s c r i p t i o n  of t h e  de te rminan t s  of f e r t i l i t y  f o r  each s o c i a l  

s e t t i n g  where t h e r e  a r e  e m p i r i c a l  m a t e r i a l s  t o  s tudy .  P a r t i c u l a r  

emphasis i s  g iven  h e r e  t o  t h e  need f o r  i n f o r m a t i o n  and a n a l y s i s  of  

i n d i v i d u a l  l o n g i t u d i n a l  h i s t o r i e s  t h a t  combine demographic and socio-  

economic f a c t o r s .  

The p r o b a b i l i t y  t h a t  a  woman w i l l  b e a r  a  c h i l d  i n  a  p a r t i c u l a r  

yea r  i s  a  f u n c t i o n  of b o t h  b i o l o g i c a l  and b e h a v i o r a l  f a c t o r s .  Her 

a b i l i t y  t o  conce ive  and b e a r  a  c h i l d  ( f e c u n d i t y )  i s  conven ien t ly  

viewed a s  a  s t o c h a s t i c  p r o c e s s  f o r  which t h e  expected v a l u e  i s  a  

f u n c t i o n  of  t h e  woman's age ,  h e a l t h ,  i n t e r v a l  s i n c e  l a s t  b i r t h ,  l a c t a -  

t i o n  p a t t e r n ,  and o t h e r  f a c t o r s .  The woman's behav io r  a l s o  impinges,  

consc ious ly  and unconsciously ,  on t h e  r e p r o d u c t i v e  p r o c e s s  and changes 

t h e  l i k e l i h o o d  of h e r  b e a r i n g  a  c h i l d ,  g iven  h e r  f e c u n d i t y .  Behavior 

may i n f l u e n c e  t h e  t iming ,  mode, and f requency of c o i t u s ,  a l t e r  t h e  

e f f e c t i v e n e s s  of c o n t r a c e p t i o n ,  and a f f e c t  f e t a l  m o r t a l i t y .  The 

o b j e c t i v e  i s  t o  e x p r e s s  how t h e s e  two s e t s  of f o r c e s  might b e  observed 

t o  i n f l u e n c e  t h e  l i k e l i h o o d  of b i r t h .  

For our  purposes ,  f e c u n d i t y  w i l l  b e  assumed t o  va ry  s y s t e m a t i c a l l y  

wi th  age and wi th  t h e  r e c e n t  occur rence  of a  b i r t h ,  which induces  an  

u n c e r t a i n  p e r i o d  of postpar tum s t e r i l i t y .  Given t h e s e  c o n t r o l s  f o r  

d i f f e r e n c e s  i n  f e c u n d i t y ,  t h e  c o n d i t i o n a l  p r o b a b i l i t y  t h a t  a  mar r i ed  

woman w i l l  b e a r  a  c h i l d  ( o r  m u l t i p l e  b i r t h )  i n  a  s p e c i f i e d  p e r i o d  w i l l  

b e  assumed t o  b e  a  f u n c t i o n  of t h e  d i f f e r e n c e  between t h e  number of  

c h i l d r e n  s h e  wants t o  have a t  t h a t  t ime,  and t h e  number of  o f f s p r i n g  

s h e  a c t u a l l y  has  l i v i n g .  Her a c c e s s  t o  and unders tand ing  of  b i r t h  

c o n t r o l  measures may w e l l  i n f l u e n c e  h e r  a b i l i t y  t o  a v e r t  "unwanted" 

b i r t h s ,  which might b e  a  f u n c t i o n  of socio-economic v a r i a b l e s  such 



a s  h e r  educa t ion ,  and p o l i c y  v a r i a b l e s  such a s  whether s h e  r e s i d e s  i n  

a  reg ion  se rved  by a  fami ly  p lann ing  program. The Eas t  P a k i s t a n  popu- 

l a t i o n  cons idered  h e r e  has  n o t  b e n e f i t e d  from any major organized e f f o r t  

t o  d i s s e m i n a t e  in format ion  o r  s e r v i c e s  i n  t h e  fami ly  p lann ing  f i e l d ,  

and moreover we have no in format ion  from t h e  survey on b i r t h  c o n t r o l  
I knowledge o r  use.  

It i s  f u r t h e r  assumed t h a t  a  woman's b e h a v i o r a l  and, a t  t imes ,  

b i o l o g i c a l  response t o  t h e  dea th  of h e r  c h i l d  w i l l  i n c r e a s e  h e r  l i k e l i -  

hood of b i r t h  i n  subsequent  pe r iods .  The b e h a v i o r a l  response stems from 

t h e  mother ' s  d e s i r e s  t o  r e p l a c e  t h e  c h i l d  and a l s o  p o s s i b l y  t o  i n s u r e  

o r  "hedge" a g a i n s t  f u r t h e r  a n t i c i p a t e d  c h i l d  l o s s e s  i n  h e r  family .  

B i o l o g i c a l l y  t h e r e  may a l s o  be  a  feedback mechanism l i n k i n g  c h i l d  mor- 

t a l i t y  t o  f e c u n d i t y  i f  t h e  c h i l d  i s  b r e a s t  f eed ing  and d i e s  whi le  h i s  

mother is  s t i l l  s u b j e c t  t o  postpar tum s t e r i l i t y .  I n  t h i s  c a s e ,  a f t e r  

t h e  i n f a n t ' s  d e a t h  t h e  mother c e a s e s  t o  b r e a s t  f eed  and h e r  p e r i o d  

of postpar tum s t e r i l i t y  i s  probably  shor tened .  Thus, t h e  l o s s  of a  

c h i l d  may b i o l o g i c a l l y  i n c r e a s e  t h e  p r o b a b i l i t y  t h a t  t h e  mother w i l l  

b e a r  ano ther  c h i l d  i n  immediately fo l lowing  per iods .  

S ince  t h e  p r o b a b i l i t y  t h a t  a woman w i l l  have a t  l e a s t  one l i v e  

b i r t h  i n  a  year2  i s  a number between z e r o  and one, t h e r e  a r e  obvious 

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

of any determining v a r i a b l e s .  We assume, n o n e t h e l e s s ,  l i n e a r i t y  i n  

t h e  r e l e v a n t  range i n  our  approximation of t h i s  f ~ n c t i o n . ~  This  s e t  

of p r o p o s i t i o n s  and hypotheses  can t h e n  b e  r e p r e s e n t e d  i n  t h e  fo l lowing  

form, f o r  each age group of marr ied women. 

 arman an [1970] f i n d s  no evidence i n  t h e  P h i l i p p i n e s  t h a t  r e p o r t e d  
knowledge o r  use  of c o n t r a c e p t i v e  methods is  a s s o c i a t e d  w i t h  lower 
f e r t i l i t y  a f t e r  c o n t r o l l i n g  f o r  v a r i o u s  socio-economic de te rminan ts  of 
d e s i r e d  f e r t i l i t y  and s t r a t i f y i n g  by age. This  s t u d y  i s  based on i n d i -  
v i d u a l  f ami ly  r e c o r d s  f o r  some 7000 P h i l i p p i n e  households i n  1968. 

2 
The i n f r e q u e n t  occurence of two independent (not  m u l t i p l e )  b i r t h s  

i n  one y e a r  i s  t r e a t e d  a s  though on ly  one b i r t h  occurred i n  t h e  c u r r e n t  
y e a r  and t h e  second b i r t h  occurred i n  t h e  subsequent y e a r .  

3 ~ o r  a more e x t e n s i v e  d i s c u s s i o n  of t h e  d i f f i c u l t i e s  of t h e  l i n e a r  
p r o b a b i l i t y  model a s  formulated h e r e  and l a t e r  e s t i m a t e d ,  s e e  f o o t n o t e  
1, p. 31. 



where 

B i s  t h e  c o n d i t i o n a l  p r o b a b i l i t y  of b i r t h  f o r  t h e  jth woman 
t ' J  i n  time per iod  t ,  

D t h  i s  t h e  number of c h i l d r e n  of t h e  j woman dying i n  t i m e  
t-i'J pe r iod  t-i, 

Z* i s  t h e  number of su rv iv ing  c h i l d r e n  t h e  jth woman wants 
t - i sJ  a t  t ime t-i, 

C is  t h e  number of su rv iv ing  c h i l d r e n  t h e  jth woman has  a t  t-i, j time t-i, 

f  i s  t h e  adjustment  f unc t i on  f o r  women of a  p a r t i c u l a r  age 
t h a t  r e l a t e s  t h e  d i f f e r e n c e  i n  Z* and C t o  i t s  behav iora l  
impact on t h e  p r o b a b i l i t y  of b i r t h ,  

a' Bt-i '  Yt-i and 6 t-i f o r  a l l  i a r e  parameters  of t h e  b i o l o g i c a l  
and behav i o r a l  model, 

E i s  a  random d i s t u rbance  t h a t  has  ze ro  mean and assumed 
j cons t an t  va r i ance  f o r  t h e  age group of women, and 

T is  t h e  minimum per iod  of g e s t a t i o n .  

A d i f f i c u l t  t a s k  i s  t o  i d e n t i f y  and observe those  f a c t o r s  t h a t  
* 

s y s t e m a t i c a l l y  a f f e c t  de s i r ed  family s i z e  o r  Z . The r a t i o n a l e  f o r  

t h e  cho ice  of p o s s i b l e  environmental  and i n d i v i d u a l  determinants  of 

de s i r ed  family s i z e  i s  discussed e lsewhere  (Schul tz  [1969a]) ,  bu t  i t  

i s  c l e a r  i n  t h e  p r e sen t  fo rmula t ion  t h a t  T must exceed t h e  minimum 

per iod  of ge s t a t i on .  

The b i o l o g i c a l  l a g  parameters B t  - should diminish sha rp ly  wi th  

i nc r ea s ing  i, a s  t h e  postpartum s t e r i l i t y  e f f e c t  of a  p r i o r  b i r t h  

wears o f f .  There i s  no reason t o  expect  n  t o  exceed t h r e e  yea r s ,  and 

we a n t i c i p a t e  t h a t  only B and w i l l  be  s t a t i s t i c a l l y  s i g n i f i c a n t l y  t-1 
l e s s  than  zero.  I n  terms of t h e  magnitude of t h e s e  e s t i m a t e s  of t h e  

b i o l o g i c a l  postpartum s t e r i l i t y  e f f e c t ,  we expect  t h a t  Bte l  w i l l  



approximately  e q u a l  i n  a b s o l u t e  s i z e  t h e  c o n s t a n t  term a ,  and t h a t  

t h e  r a t i o  of B t o  a  may b e  conven ien t ly  i n t e r p r e t e d  a s  a  r e l a t i v e  

s t e r i l i t y  e f f e c t  of a  p r i o r  b i r t h  on t h e  c o n d i t i o n a l  p r o b a b i l i t y  of 

b i r t h ,  a d j u s t e d  f o r  t h e  absense  of p r i o r  b i r t h s  and c h i l d  deaths .  

The b e h a v i o r a l  and b i o l o g i c a l  l a g  parameters ,  y  and 6 a r e  
t-i t-is 

l i k e l y  t o  conform t o  a  unimodal d i s t r i b u t i o n ,  which would probably  

i n c r e a s e  f o r  two o r  t h r e e  y e a r s  and then  diminish  a s  i i n c r e a s e s  

(Schu l tz  [1969b]; Nerlove and S c h u l t z  [1970]) .  I f  t h e  l a g  parameters  

f o r  c h i l d  d e a t h s ,  yt  - i ,  peak i n  t h e  p r i o r  year  f o r  i=l, then  i t  may be 

concluded t h a t  t h e  b i o l o g i c a l  feedback mechanism outweighs t h e  postu- 

l a t e d  b e h a v i o r a l  response.  We assume h e r e  t h a t  t h e  maximum l a g ,  m, i s  

f i v e  y e a r s ,  o r  i n  o t h e r  words, e v e n t s  o c c u r r i n g  today t h a t  i n f l u e n c e  

d e s i r e s  t o  have an a d d i t i o n a l  c h i l d  have t h e i r  major impact on t h e  

p r o b a b i l i t y  of b i r t h  dur ing  t h e  n e x t  f i v e  y e a r s  and a r e  n o t  r espons i -  

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

t h e r e a f t e r .  To i n t e r p r e t  t h e  magnitude of t h e s e  parameters ,  t h e i r  

sum over  t h e  t ime hor izon  ( f i v e  y e a r s )  should  be  compared wi th  t h e  

p o t e n t i a l  b i o l o g i c a l  f e c u n d i t y  of t h e  woman's age group. S ince  f e c u n d i t y  

is  an unobserved v a r i a b l e ,  t h e  r e l a t i v e  response i s  def ined  h e r e  a s  t h e  

sum of t h e  l a g  parameters  d iv ided  by t h e  average (unad jus ted)  b i r t h  

r a t e  ( p r o b a b i l i t y )  f o r  t h e  woman's age c o h o r t .  It t h u s  r e p r e s e n t s  i n  

t h e  c a s e  of y  t h e  p r o p o r t i o n a t e  i n c r e a s e  i n  t h e  average  cohor t  proba- 

b i l i t y  of b i r t h  a s s o c i a t e d  over t h e  f ive -year  pe r iod  wi th  t h e  d e a t h  

of a  c h i l d .  

This  model could b e  es t imated  us ing  d a t a  f o r  B, D ,  C ,  and d e t e r -  * 
minants of Z a p p l i c a b l e  t o  groups of women of t h e  same o r  s i m i l a r  age. 

Because of t h e  high p o s i t i v e  s e r i a l  c o r r e l a t i o n  among B s  f o r  t h e  same 

popula t ion  over  t ime,  t h e  b i o l o g i c a l  postpar tum s t e r i l i t y  e f f e c t  

cannot ,  p r a c t i c a i l y  speaking,  b e  es t imated  from group observa t ions .  

The problem of s e r i a l  c o r r e l a t i o n  is solved t o  some e x t e n t  by e s t i -  

mating t h e  model f o r  i n d i v i d u a l  family  d a t a ,  b u t  o t h e r  problems a r i s e  

wi th  e s t i m a t i n g  t h e  c o n d i t i o n a l  e x p e c t a t i o n  model wi th  a  dichotomous 

dependent v a r i a b l e .  



I n  t h e  East  P a k i s t a n  survey ,  no socio-economic d a t a  a r e  a v a i l -  
1 a b l e  on mar r ied  women o r  t h e i r  households .  Without a  b a s i s  f o r  

* 
p r e d i c t i n g  Z from environmental  and i n d i v i d u a l  c h a r a c t e r i s t i c s  

of t h e  woman, t h e  hypothes ized  r e l a t i o n s h i p  between t h e  c o n d i t i o n a l  
* 

p r o b a b i l i t y  of b i r t h  and t h e  d i f f e r e n c e  (Z - C) cannot  b e  exp lored  

w i t h  t h e s e  d a t a .  The model, t h e r e f o r e ,  c o l l a p s e s  t o  a  r e l a t i o n -  

s h i p  among c u r r e n t  b i r t h s ,  p a s t  b i r t h s ,  and p a s t  c h i l d  d e a t h s ,  as 

fo l lows  : 
2 

3 5 
B = a +  1 B 
t , j  i-1 t i  t i ,  + i-1 1 Yt-i Dt-i,j + E,, 

(2) 

where a g a i n  j r e f e r s  t o  i n d i v i d u a l  women i n  f ive -year  age groups,  

and B and D a r e  d i scon t inuous  v a r i a b l e s ;  B may be  ze ro  o r  one and 

D may b e  ze ro  o r  a  p o s i t i v e  i n t e g e r .  Because t h e  dependent v a r i -  

a b l e  i s  a  dichotomous v a r i a b l e ,  t h e  o rd inary  l e a s t  s q u a r e s  e s t i m a t e s  

of t h e  s t a n d a r d  e r r o r s  of a ,  Bs, and ys do n o t  have w e l l  e s t a b l i s h e d  

'1n t h e  combined samples,  urban-rural  and Moslem-Hindu dumy v a r i -  
a b l e s  were in t roduced ,  b u t  they  d id  n o t  appear  t o  b e a r  a s y s t e m a t i c  
r e l a t i o n s h i p  t o  t h e  b i r t h  p r o b a b i l i t i e s .  The survey d i d  c o l l e c t  some 
l i m i t e d  socio-economic in format ion ,  b u t  i t  was a p p a r e n t l y  des t royed  
o r  l o s t .  

*1t would b e  i n a p p r o p r i a t e  t o  ana lyze  C a l o n e  i n  t h e  model, f o r  
t h e  h y p o t h e s i s  i s  t h a t  t h e  d i f f e r e n c e  between Z* and C should  con- 
t r i b u t e  t o  i n c r e a s i n g  t h e  b i r t h  p r o b a b i l i t y ,  and s i n c e  C and Z* a r e  
undoubtedly p o s i t i v e l y  c o r r e l a t e d  i n  t h e  popula t ion  t h e  s imple  asso- 
c i a t i o n  betweer  C and B is l i k e l y  t o  be  p o s i t i v e  u n t i l  a p p r o p r i a t e  
c o n t r o l s  f o r  Z a r e  added t o  t h e  model. Omit t ing t h e  de te rminan ts  of * 
Z and C from t h e  a n a l y s i s  should  n o t  s e r i o u s l y  b i a s  t h e  o t h e r  param- 
e t e r  e s t i m a t e s  i f  t h e  d i f f e r e n c e  between them i s  n o t  h i g h l y  cor re -  
l a t e d  w i t h  t h e  B s  and*Ds. Because t h e  B s  and D s  a r e  dichotomous 
even t  v a r i a b l e s  and Z - C is a  s t o c k  d i s e q u i l i b r i u m  v a r i a b l e ,  t h e  two 
should n o t  be  h i g h l y  c o r r e l a t e d .  



statistical properties, although the regression estimates of the 

parameters themselves are unbiased. 
1 

'TWO difficulties are well documented with applying classical 
least squares regression techniques to predict conditional expecta- 
tions when the dependent variable is dichotomous, assuming the value 
of either 0 or 1: heteroscedastic properties of the disturbance term 
and the lack of restriction on the predicted probability to the zero- 
one interval (Goldberger [ 1964, pp. 248-2511 ) .  Ordinary least squares 
(OLS) estimates of the parameters of a model with disturbances of 
unequal variance (heteroscedastic) are unbiased but not best (minimum 
variance) linear unbiased estimates. Weighting the observations by 
an unbiased estimate of the variance-covariance matrix of the distur- 
bances yields more efficient generalized least squares (GLS) estimates. 
The second difficulty of the linear probability function formulation is 
that the expected value of the event may fall outside the interval 
between 0 and 1 for observed values of the independent variables. 
Probit and logit analyses are means to circumvent this problem with 
grouped observations and constrain the dependent variable to the zero- 
one interval. A third problem arises because the disturbance term with 
individual observations is not distributed normally. We have not seen 
an investigation of the implications for the properties of the conven- 
tional tests of significance when the classical linear regression 
assumption of normally distributed disturbances is distorted by the' 
dichotomous nature of the dependent variable. 



V. EVIDENCE OF INTERRELATIONSHIPS BETWEEN MORTALITY AND FERTILITY 

AGGREGATE ANALYSIS 

The survey of Eas t  P a k i s t a n  permi t s  us t o  c o n s i d e r  on ly  t h e  impli-  

c a t i o n s  of t h e  f e r t i l i t y  model w i t h  r e s p e c t  t o  p o s s i b l e  i n t e r a c t i o n  

between f e r t i l i t y  and c h i l d  m o r t a l i t y .  The conven t iona l  procedure  

of p a r t i t i o n i n g  t h e  popula t ion  u n t i l  groups a r e  d e r i v e d  t h a t  a r e  

homogeneous w i t h  regard  t o  a l l  i n f l u e n t i a l  f a c t o r s  except  one i s  

p r a c t i c a l l y  imposs ib le  a s  our  unders tand ing  of f e r t i l i t y  g r w s  and 

t h e  number of p o t e n t i a l l y  i n f l u e n t i a l  f a c t o r s  i n c r e a s e s .  I f  we assumed 

t h a t  p a r e n t s  were e q u a l l y  fecund, marr ied a t  t h e  same t ime,  wanted t h e  

same number of l i v i n g  o f f s p r i n g ,  and were e q u a l l y  e f f i c i e n t  ( o r  i n e f -  

f i c i e n t )  a t  c o n t r o l l i n g  t h e i r  f e r t i l i t y ,  one would a n t i c i p a t e  t h a t  f o r  

women of t h e  same age,  b i r t h  r a t e s  would be  a  decreas ing  f u n c t i o n  of 

t h e i r  number of l i v i n g  c h i l d r e n .  Table  6 r e p o r t s  a g e - s p e c i f i c  b i r t h  

r a t e s  from t h e  su rvey  f o r  women by number of c h i l d r e n  l i v i n g .  B i r t h  

r a t e s  a r e  g e n e r a l l y  lower a s  p r e d i c t e d  among women w i t h  l a r g e r  numbers 

of l i v i n g  c h i l d r e n .  For example, among women 25 t o  29, h i g h e r  b i r t h  

r a t e s  a r e  r e p o r t e d  by women w i t h  two o r  t h r e e  c h i l d r e n  a l i v e  t h a n  by 

t h o s e  w i t h  f o u r  t o  f i v e  o r  s i x  t o  seven c h i l d r e n  a l i v e .  S i m i l a r l y ,  

f o r  women 30 t o  34, b i r t h  r a t e s  a r e  h i g h e r  f o r  t h o s e  wi th  f o u r  o r  f i v e  

l i v i n g  c h i l d r e n  t h a n  f o r  t h o s e  w i t h  s i x  o r  more. This  s u p p o r t i n g  evi-  

dence is  marred by excep t ions  and i s  d i f f i c u l t  t o  i n t e r p r e t ,  f o r  our  

i n i t i a l  assumptions a r e  c l e a r l y  u n r e a l i s t i c  -- women do i n  f a c t  marry 

a t  d i f f e r e n t  ages ,  a r e  of d i f f e r e n t  f e c u n d i t y ,  and may want d i f f e r e n t  

numbers of c h i l d r e n .  These f a c t o r s  w i l l  n o t  be  u n r e l a t e d  e i t h e r  t o  

t h e  number of c h i l d r e n  l i v i n g  o r  t o  t h e i r  c u r r e n t  b i r t h  r a t e s .  

The same d i f f i c u l t i e s  b l u r  i n t e r p r e t a t i o n  of ano ther  arrangement 

of aggrega te  b i r t h  r a t e  d a t a  i n  Table  7 t h a t  a g a i n  seek  t o  e x p l o r e  t h e  

h y p o t h e s i s  of a  l i n k  between c h i l d  m o r t a l i t y  and subsequent  b i r t h  r a t e s ;  

a g e - s p e c i f i c  b i r t h  r a t e s  a r e  t a b u l a t e d  by number of c h i l d r e n  who have 

d ied  and number born ( p a r i t y ) .  The t a b l e  on ly  r e p o r t s  t h e  c a l c u l a t i o n s  

f o r  women 30 t o  39. For t h e s e  women who have had any number of c h i l d r e n  

from two t o  n i n e ,  b i r t h  r a t e s  a r e  h i g h e r  i f  t h e y  have l o s t  two o r  t h r e e  



Tab le  6 

AGE SPECIFIC BIRTH RATES BY NUMBER OF CHILDREN NOW LIVING, 
195 7-1961a 

Age of  Number of  C h i l d r e n  Now L i v i n g  A l l  
Women 0- 1 2- 3 4-5 6-7 8+ Women 

A l l  ages  218.8 164.7 139.9 89.6 76.2 
(5847) (6484) (4168) (1674) (433) 

Note: - 
a Sample s i z e s  are g i v e n  i n  p a r e n t h e s e s  i n  number of  woman-years. 

b ~ e l l  s i z e  less t h a n  t e n  woman-years. 



Table 7 

BIRTH RATES FOR EVER-MARRIED WOMEN AGE 30-39 BY 
PARITY AND NUMBER OF CHILDREN WHO HAVE DIED: 1957-1961a 

Number of Chi ld ren  Who Have Died 
P a r i t y  0- 1 2- 3 4- 5 6 o r  More A l l  

10 o r m o r e  162.2 
(37) 

A l l  147.6 
(2507) 

Notes: 

%umbers i n  paren theses  a r e  sample s i z e s  i n  number of woman-years. 

b ~ o t  app l i c ab l e .  
C 

C e l l  s i z e  l e s s  than t e n  woman-years. 



c h i l d r e n  t han  i f  they have l o s t  a t  most one ch i l d .  Nonetheless,  un l e s s  

one can c o n t r o l  f o r  d i f f e r e n c e s  i n  de s i r ed  family  s i z e ,  which must 

p a r a l l e l  t o  some e x t e n t  t h e  number of c h i l d r e n  women have had, a  c l e a r  

test of t h e  behavioral-biological hypothesis l i n k i n g  c h i l d  dea th s  wi th  

b i r t h  r a t e s  i s  n o t  p o s s i b l e  us ing  t h e s e  aggrega te  da ta .  I nd iv idua l  

d a t a  and r eg re s s ion  techniques  permit  a  b e t t e r  test of t h i s  hypothes i s .  

REGRESSION ANALYSIS 

Ordinary l e a s t  squares  e s t i m a t e s  of t h e  parameters  of t h e  co l lapsed  

f e r t i l i t y  model a r e  r epo r t ed  i n  Tables  8 through 11 f o r  t h e  r u r a l  and 

urban subsamples s e p a r a t e l y  and combined f o r  t h e  pe r i od  1957-1961 and 

f o r  t h e  combined sample f o r  t h e  e a r l i e r  pe r iod  1953-1956. Although 

on ly  a  smal l  f r a c t i o n  of t h e  va r i ance  of t h e s e  dichotomous even t s  

( b i r t h  o r  no b i r t h )  i s  exp la ined  ac ro s s  i n d i v i d u a l s  i n  t h e  sample ( R ~  

equa l s  .04 t o  .12) ,  t h i s  i s  common f o r  ana lyses  of i n d i v i d u a l  behavior .  

It is  indeed somewhat s u r p r i s i n g  t h a t  wi thout  a l lowing f o r  any of t h e  

environmental  de te rminan ts  of t h e  number of su rv iv ing  c h i l d r e n  pa r en t s  

want, t h e  r eg r e s s ion  model none the less  accounts  f o r  an apparen t ly  s i gn i -  

f i c a n t  f r a c t i o n  of  t h e  v a r i a t i o n  i n  reproduc t ive  behavior  among women 

15 t o  39, a s  t e s t e d  by t h e  F r a t i o .  P r i o r  b i r t h s  and c h i l d  dea ths  a r e  

n o t  s t r o n g l y  a s soc i a t ed  wi th  t h e  i n f r equen t  b i r t h s  among women 40 t o  44. 

Only t h e  f i r s t  parameters  f o r  p r i o r  y e a r ' s  b i r t h ,  B1, a r e  s t r o n g l y  

a s soc i a t ed  wi th  t h e  c u r r e n t  p r o b a b i l i t y  o f  b i r t h ,  and thus  n  i n  Equation 

(2) i s  e f f e c t i v e l y  found t o  be 1. Independently es t imated  va lues  of 

Yt - i , j  
vary  s y s t e m a t i c a l l y  i n  t h e i r  p a t t e r n  from one t o  f i v e  yea r s  

a c ro s s  age groups. Cons t ra in ing  t h e  p a t t e r n  f o r  each age group t o  a  

p l a u s i b l e  p o s i t i v e  unimodal l a g  s t r u c t u r e ,  t h e  b e s t  f i t s  were ob ta ined  

wi th  t h e  weights  r epo r t ed  i n  P a r t  I11 of Table 12. These weights  f o r  

lagged c h i l d  dea ths  were es t imated  from t h e  combined 1957-1961 sample 

and used i n  t h i s  form f o r  a l l  of t h e  r eg r e s s ion  e s t i m a t e s  r epo r t ed  i n  

Tables 8 through 15. The l a g  weights  conform t o  p a t t e r n s  of fecundi ty  

f o r  women of  va r i ous  age groups. The implied mean c h i l d  dea th -b i r t h  

i n t e r v a l s  f o r  t h e  f i v e  yea r  cohor t s  from age 15 t o  39 a r e  1.7, 1.9,  

2.1, 3.0 and 3.25 yea r s ,  r e spec t i ve ly .  The d i s t r i b u t i o n  of t h e  l eng th  



Table 8 

REGRESSIONS ON BIRTHS FOR SAMPLE OF RURAL AND URBAN MARRIED 
WOMEN, EAST PAKISTAN, 1957-1961a 

Mean 
Age of P robab i l i t y  Sample Constant B i r th  i n  Child Death i n  
Cohort of Live Bir th  S ize  Term Previous Year Previous Years ti F~ It2 

40-44 .0407 761 .0415 .009 7  -.0431 .17 .001 
(5.39) ( *  31) (- .54) 

Notes: 
a  Beneath each regression c o e f f i c i e n t  i s  i ts  "t" s t a t i s t i c .  Values of t h i s  s t a t i s t i c  i n  

excess of 2.33 suggest the c o e f f i c i e n t  is  d i f f e r e n t  from zero a t  t he  1 percent l e v e l ,  using the  
one-tailed t e s t .  

b ~ a g  s t r u c t u r e s  a r e  defined f o r  each age cohort  i n  Table 12. 
C 
The mul t iva r i a t e  r e l a t i o n s h i p  is  s t a t i s t i c a l l y  s i g n i f i c a n t  a t  the  1 percent  confidence 

l e v e l  i f  the F  s t a t i s t i c  exceeds 3.95. 



Table  9  

REGRESSIONS ON BIRTHS FOR SAMPLE OF 
RURAL MARRIED WOMEN, EAST PAKISTAN, 1957-1961a 

Mean 
Age of P r o b a b i l i t y  Sample Constant  B i r t h  i n  Chi ld  Death i n  
Cohort  of Live B i r t h  S i z e  Term Prev ious  Year P rev ious  Years F~ R~ 

Notes: 
a  

Beneath each r e g r e s s i o n  c o e f f i c i e n t  i s  i t s  "t" s t a t i s t i c .  Values of  t h i s  s t a t i s t i c  i n  
e x c e s s  of 2.33 s u g g e s t  t h e  c o e f f i c i e n t  i s  d i f f e r e n t  from z e r o  a t  t h e  1 p e r c e n t  l e v e l ,  u s i n g  
t h e  o n e - t a i l e d  t e s t .  

b ~ a g  s t r u c t u r e s  a r e  d e f i n e d  f o r  each age c o h o r t  i n  Tab le  12. 
C 

The m u l t i v a r i a t e  r e l a t i o n s h i p  i s  s t a t i s t i c a l l y  s i g n i f i c a n t  a t  t h e  1 p e r c e n t  conf idence  
l e v e l  i f  t h e  F  s t a t i s t i c  exceeds  3 .95.  



Table  10 

REGRESSIONS ON BIRTHS FOR SAMPLE OF 
URBAN MARRIED WOMEN, EAST PAKISTAN, 1957-1961a 

Mean 
Age of P r o b a b i l i t y  Sample Cons tan t  B i r t h  i n  Chi ld  Death i n  
Cohort of Live B i r t h  S i z e  Term Prev ious  Year P rev ious  Years b  F~ R~ 

Notes : 
a  

Beneath each r e g r e s s i o n  c o e f f i c i e n t  i s  i ts  "t" s t a t i s t i c .  Values of t h i s  s t a t i s t i c  i n  
e x c e s s  of 2.33 s u g g e s t  t h e  c o e f f i c i e n t  i s  d i f f e r e n t  from z e r o  a t  t h e  1 p e r c e n t  l e v e l ,  u s i n g  
t h e  o n e - t a i l e d  t e s t .  

b ~ a g  s t r u c t u r e s  a r e  d e f i n e d  f o r  each age  cohor t  i n  Table  1 2 .  
C 

The m u l t i v a r i a t e  r e l a t i o n s h i p  i s  s t a t i s t i c a l l y  s i g n i f i c a n t  a t  t h e  1 percen t  con£ idence  
l e v e l  i f  t h e  F s t a t i s t i c  exceeds 3.95.  



Table 11 

REGRESSIONS ON BIRTHS FOR SAMPLE OF MARRIED 
WOMEN, EAST PAKISTAN, 1953-1956a 

Mean 
Age of P r o b a b i l i t y  Sample Constant B i r t h  i n  Chi ld  Death i n  
Cohort of Live B i r t h  S ize  Term Prev ious  Year Previous  Years F~ R~ 

Notes-: 
a 

Beneath each r eg re s s ion  c o e f f i c i e n t  i s  i t s  "t" s t a t i s t i c .  Values of t h i s  s t a t i s t i c  i n  excess  
of 2.33 sugges t  t h e  c o e f f i c i e n t  i s  d i f f e r e n t  from z e r o  a t  t h e  1 pe rcen t  l e v e l ,  us ing  t h e  one- ta i led t e s t .  

b ~ a g  s t r u c t u r e s  a r e  def ined  f o r  each age cohor t  i n  Table  12. 
C The m u l t i v a r i a t e  r e l a t i o n s h i p  i s  s t a t i s t i c a l l y  s i g n i f i c a n t  a t  t h e  1 percen t  conf idence 

l e v e l  i f  t h e  F  s t a t i s t i c  exceeds 3 .95.  



Table  12 

IMPLIED RELATIONSHIPS FROM REGRESSION ANALYSES 

Age of 
Cohort I Cont racep t ive  E f f e c t  of B i r t h  - I 

Las t  Year on Cur ren t  Year F e r t i l i t y  
1957-1961 1953-1956 a I 

Rural  Urban Combined Combined I 

I1 
Change i n  Cohort 
Average F e r t i l i t y  

Associa ted w i t h  t h e  Loss 
of an  E x i s t i n g  c h i l d b  I Death Rate Lag S t r u c t u r e  

1957-1961 1953-1956 t-1 t - 2  t - 3  t - 4  t - 5  1 
Rura 1 Urban Combined Combined 1 ( i n  y e a r s )  I 

a 
Exten t  t o  which a  b i r t h  i n  a  p rev ious  y e a r  reduces  t h e  l i k e l i h o o d  of a  b i r t h  i n  t h e  c u r r e n t  year .  I t  i s  de- 

r i v e d  by d i v i d i n g  t h e  r e g r e s s i o n  c o e f f i c i e n t  f o r  p r i o r  y e a r ' s  b i r t h  by t h e  c o n s t a n t  term i n  Tab les  8 ,  9 ,  10 and ll. 

20-24 .94 .69 .85 . 7 1  

b ~ x t e n t  t o  which t h e  l i k e l i h o o d  of b i r t h  changes due t o  a  d e a t h  of a  c h i l d  d u r i n g  t h e  l a g  p e r i o d ,  e.g. ,  i n  
t h r e e  t o  f o u r  y e a r s  f o r  mothers aged 15-29 and i n  f i v e  y e a r s  f o r  mothers aged 30-39. It is d e r i v e d  by d i v i d i n g  
t h e  r e g r e s s i o n  c o e f f i c i e n t  f o r  t h e  lagged d e a t h  v a r i a b l e  by t h e  c o h o r t  mean p r o b a b i l i t y  of l i v e  b i r t h  i n  Tables  
8 ,  9 ,  1 0  and 11. 

25-29 

30-34 

35-39 

C 
These dea th  r a t e  l a g  s t r u c t u r e s  were e s t i m a t e d  d i r e c t l y  w i t h  t h e  imposed assumption t h a t  they  shou ld  con- 

form t o  a  unimodal p o s i t i v e  d i s t r i b u t i o n  of we igh t s  from one t o  f i v e  y e a r s  i n  d u r a t i o n .  For example, i f  a  woman 
age 20-24 l o s t  a  c h i l d  i n  1955 and none b e f o r e  o r  a f t e r  t h a t ,  t h e  e f f e c t  on h e r  p r o b a b i l i t y  of b i r t h  would be  
d i s t r i b u t e d  r e l a t i v e l y  . 4  i n  1956, .4  i n  1957, .1 i n  1958 and .1 i n  1959 and would have no d i s t i n g u i s h a b l e  e f f e c t  
on h e r  p r o b a b i l i t y  of b i r t h  i n  1960. The r e g r e s s i o n  c o e f f i c i e n t  a s  r e p o r t e d  i n  t h e  t a b l e s  should be  m u l t i p l i e d  
t imes  t h e  l a g  weight t o  o b t a i n  t h e  e f f e c t  of a  c h i l d  d e a t h  i n  one y e a r  on t h e  c o n d i t i o n a l  p r o b a b i l i t y  of b i r t h  
i n  a n o t h e r  subsequent  year .  The r e g r e s s i o n  c o e f f i c i e n t  i t s e l f  r e p r e s e n t s  t h e  e n t i r e  (summed) e f f e c t  over  t h e  
t h r e e - f i v e  y e a r  e f f e c t i v e n e s s  hor izon.  

.88 .81 .85  .75 

1.08 .89 .99 . 7 3  

.89 .92 .90 .74 

Notes : 



of t h e  mean l a g  a c r o s s  age groups confirms t h e  e x i s t e n c e  of b e h a v i o r a l  

components i n  t h e  l i n k  between t h e  dea th  of c h i l d r e n  and t h e  subsequent  

p r o b a b i l i t y  of b i r t h  t o  t h e i r  mothers.  To f a c i l i t a t e  d i r e c t  comparisons 

among parameter e s t i m a t e s  and t h e i r  t s t a t i s t i c s  f o r  d i f f e r e n t  age 

groups,  independent subsamples of approximately  e q u a l  s i z e  were drawn 

from very  d i f f e r e n t  s i z e d  age groups i n  t h e  survey popula t ion .  

Rural  sample e s t i m a t e s  of t h e  e f f e c t  of a  b i r t h  i n  t h e  p rev ious  

Year, @t,l, on t h e  c o n d i t i o n a l  p r o b a b i l i t y  of b i r t h  i n  t h e  c u r r e n t  y e a r  

a r e  s l i g h t l y  g r e a t e r  than t h o s e  f o r  t h e  urban sample. Since  t h e  c o n s t a n t  

terms, a s ,  i n  t h e  r e g r e s s i o n s  a r e  s i m i l a r  i n  magnitude between t h e  r u r a l  

and urban subsamples,  t h e  impl ied postpartum s t e r i l i t y  e f f e c t  of a  b i r t h  

l a s t  y e a r  on t h e  chance of having a  b i r t h  t h i s  y e a r  is g r e a t e r  i n  t h e  

r u r a l  than i n  urban sample f o r  women between t h e  age of 15 and 34 ( p a r t  

I ,  Table 12) .  On average,  t h e  postpartum s t e r i l i t y  i n f l u e n c e  i s  85 t o  

90 p e r c e n t  e f f e c t i v e  f o r  t h e  pe r iod  1957-1961 and about 75 p e r c e n t  

e f f e c t i v e  i n  t h e  e a r l i e r  pe r iod ,  1953-1956. A l l  t r a t i o s  a r e  s u b s t a n t i a l .  

The impl ied r e p r o d u c t i v e  response t o  c h i l d  d e a t h s  w i t h i n  t h e  family  

i s  s t r o n g ,  as r e f l e c t e d  i n  o u r  e s t i m a t e s  of y ,  g iven  t h e  r e l a t i v e  l a g  

s t r u c t u r e  s h w n  i n  p a r t  111, Table  12. To i n t e r p r e t  t h e  magnitude of 

y s  t h i s  c o e f f i c i e n t  i s  d iv ided  by t h e  average b i r t h  r a t e  f o r  t h e  

r e s p e c t i v e  age cohor t  of women; t h i s  r a t i o  is viewed a s  a  r e l a t i v e  

r e p r o d u c t i v e  response t o  t h e  death  of a  c h i l d  over  t h e  l a g  pe r iod  of 

t h r e e  of f i v e  y e a r s .  I n  most samples t h e  lowest  response r a t i o s  a r e  

e s t i m a t e d  f o r  women 20 t o  29. R a t i o s  a r e  h i g h e r  f o r  bo th  t h e  youngest  

cohor t ,  15  t o  19,  and very much h i g h e r  f o r  women 35 t o  39. The r a t i o s  

a r e  somewhat h i g h e r  f o r  women 15 t o  24 i n  t h e  urban than i n  t h e  r u r a l  

subsample (1957-1961) , and t h i s  d i f f e r e n c e  is  more s t r i k i n g  s t i l l  f o r  

women 35 t o  39. 

Between 1953-1956 and 1957-1961, e s t i m a t e s  of t h e  response  r a t i o  

t o  c h i l d  d e a t h s  inc reased  by 30 t o  160 percen t .  P a r t  of t h i s  i n c r e a s e  

may be a t t r i b u t a b l e  t o  t h e  i n c r e a s i n g  p r o p o r t i o n  of women, p a r t i c u l a r l y  

i n  t h e  o l d e r  groups,  who have t h e  number of c h i l d r e n  a l i v e  t h a t  they 

want. A s  t h i s  p ropor t ion  grows and they e x e r c i s e  some c o n t r o l  over  

t h e i r  f e r t i l i t y ,  t h e  response  of t h i s  cohor t  t o  c h i l d  d e a t h s  w i l l  



become more r e a d i l y  d i s t i n g u i s h a b l e  and s t a t i s t i c a l l y  s i g n i f i c a n t .  1 

This exp l ana t i on  may a l s o  account f o r  t h e  unusual ly  h igh  e s t i m a t e  of 

y f o r  urban women aged 35 t o  39, and t h e  l a r g e  t r a t i o  a s soc i a t ed  w i th  

t h i s  r eg r e s s ion  c o e f f i c i e n t .  The h i g h e r  r a t e s  of c h i l d  s u r v i v a l  observed 

i n  t h e  urban popula t ion  than  i n  t h e  r u r a l  would have increased  t h e  pro- 

p o r t i o n  of women i n  t he se  ages  wi th  t h e  t r a d i t i o n a l  number of c h i l d r e n  

l i v i n g ,  and thus  inc reased  t h e  p ropor t ion  seek ing  t o  c o n t r o l  t h e i r  

f e r t i l i t y .  

The h ighe r  response r a t i o  t o  c h i l d  dea ths  f o r  women over  30 i s  

c o n s i s t e n t  wi th  e a r l i e r  s t u d i e s  of family  l i m i t a t i o n ,  b u t  t h e  h igh  

va lue s  f o r  t h e  youngest  cohort  deserves  f u r t h e r  mention f o r  i t  i s  a l s o  

observed i n  s t u d i e s  of Taiwan (Schul tz  [1969b]) and t h e  P h i l i p p i n e s  

(Harman [1970]) .  I t  may r e f l e c t  t h e  f a c t  t h a t  a  young mother is par- 

t i c u l a r l y  eager  t o  r e p l a c e  h e r  f i r s t  c h i l d  i f  i t  d i e s  t o  f u l f i l l  her-  

s e l f  and h e r  family  func t i on ,  and t o  reconsummate h e r  marr iage w i th  

o f f sp r i ng .  We saw no way of t e s t i n g  t h i s  and a l t e r n a t i v e  hypotheses  

concerning t h i s  r e l a t i o n s h i p .  

There a r e  two d i f f i c u l t i e s  i n  a t t a c h i n g  a  behav io r a l  i n t e r p r e t a -  

t i o n  t o  t h e  magnitude of t h e  e s t ima t e s  r epo r t ed  f o r  y .  The Pak i s t an  

survey does n o t  s p e c i f y  e x a c t l y  when c h i l d  dea ths  occurred bu t  only 

t h e  age of t h e  c h i l d  a t  dea th  by i n t e r v a l s :  l e s s  than  one, one t o  

f ou r ,  and f i v e  o r  more yea r s .  To c o n s t r u c t  t h e  h i s t o r i c a l  r e co rds  

analyzed,  an a r b i t r a r y  average age a t  dea th  f o r  t h e  o l d e r  c h i l d  dea th s  

i s  assumed: ages two and seven,  r e s p e c t i v e l y  ( s e e  Appendix A). Th is  

convention permits  a  two-year e r r o r  f o r  i n d i v i d u a l s  i n  t h e  t iming 

of c h i l d  dea ths  (age 1 t o  4 ) ,  and an  even l a r g e r  e r r o r  is p o s s i b l e  

f o r  t h e  o l d e r  group of c h i l d r e n  (5 and ove r ) ,  p a r t i c u l a r l y  f o r  o l d e r  

women who have o l d e r  ch i l d r en .  This source  of e r r o r  i n  measurement 

should b i a s  down t h e  r eg r e s s ion  c o e f f i c i e n t s  f o r  aggrega te  p r i o r  c h i l d  

dea ths  t h a t  i nc lude  o t h e r  than i n f a n t  dea ths .  

l ~ l s o ,  because of t h e  r e t r o s p e c t i v e  survey b i a s  of mothers t o  
f o r g e t  c h i l d  dea ths  i n  e a r l i e r  pe r iods ,  t h e  apparent  response r e l a -  
t i o n s h i p  might be  weakened i n  t h e  e a r l i e r  pe r iod .  



There a r e  a l s o  b i o l o g i c a l  a s  w e l l  a s  behav io r a l  reasons f o r  

expec t ing  t h e  reproduc t ive  response t o  a  c h i l d ' s  dea th  t o  be  g r e a t e r  

t h e  younger t h e  c h i l d  who died.  This b i o l o g i c a l  feedback mechanism 

i s  sha rp ly  diminished wi th  t h e  dea th  of an o l d e r  c h i l d ,  who is  less 

l i k e l y  t o  be  b r e a s t  feed ing  and whose mother i s  l e s s  l i k e l y  t o  be  

s u b j e c t  t o  postpartum subfecundi ty .  

Both of t h e s e  arguments sugges t  c h i l d  dea th s  i n  t h e  t h r e e  d i s -  

t ingu ished  age groups should be a s soc i a t ed  d i f f e r e n t l y  wi th  t h e  con- 

d i t i o n a l  p r o b a b i l i t y  of b i r t h .  In t roduc ing  t h e s e  t h r e e  age-spec i f i c  

dea th  v a r i a b l e s ,  t h e  same f i xed  weight ing s t r u c t u r e  f o r  dea ths  i n  p r i o r  

y e a r s  is  used a s  before .  Because t h e  number of dea th s  of c h i l d r e n  i s  

sma l l e r  than t h e  number of i n f a n t  dea th s ,  t h e  comparison of s i g n i f i c a n c e  

( t  r a t i o s  t e s t s )  of r eg r e s s ion  c o e f f i c i e n t s  i s  d i f f i c u l t .  Combining 

urban and r u r a l  samples and us ing  a l l  p o s s i b l e  subsamples from t h e  

survey f o r  t h e  per iod  1957-1961, Table 1 3  r e p o r t s  t h e  r eg r e s s ion  f i nd ings  

f o r  t h e  age-spec i f i c  dea th  v a r i a b l e s ,  and Table 14 summarizes t h e s e  

r e s u l t s  a c r o s s  subsamples. 

The expected number of c h i l d r e n  a  mother i s  l i k e l y  t o  b e a r  i n  a  

f ive-year  per iod  i nc r ea se s  by about h a l f  a  c h i l d  a f t e r  she  l o s e s  an 

i n f a n t  i f  s h e  i s  15 t o  19 o r  30 t o  39 y e a r s  of age (Table 14) .  The 

expected b i r t h  p r o b a b i l i t i e s  f o r  a  mother age 20 t o  29 i n c r e a s e s  by 

about a  t h i r d  of a  c h i l d  subsequent t o  h e r  l o s s  of an i n f a n t .  The 

i n d i s t i n g u i s h a b l e  combination of e r r o r s  i n  measurement and t h e  diminished 

r o l e  of t h e  b i o l o g i c a l - l a c t a t i o n  e f f e c t  accounts  f o r  t h e  es t imated  lower 

response c o e f f i c i e n t s  t o  t h e  dea th  of o l d e r  ch i l d r en .  The response 

c o e f f i c i e n t  t o  t h e  dea th  of c h i l d r e n  f i v e  y e a r s  o l d  and over  is  s t i l l  

h a l f  t h e  magnitude of t h e  response c o e f f i c i e n t s  t o  i n f a n t  dea ths  f o r  

mothers age 20 t o  29. S ince  t h e  o l d e r  c h i l d  dea th  v a r i a b l e  i s  probably 

s u b j e c t  t o  fewer e r r o r s  i n  measurement f o r  t h i s  group of mothers than 

f o r  t h e  o l d e r  women, we regard  t h i s  a s  conf i rmat ion t h a t  compensatory 

behav io r a l  a c t i v i t y  is  q u a n t i t a t i v e l y  important  i n  unders tanding t h e  

observed a s s o c i a t i o n  between c h i l d  dea ths  and subsequent reproduc t ive  

behavior .  



Table 13 

REGRESSIONS OF BIRTH DUMW VARIABLE ON AGE 

SPECIFIC CHILD DEATH VARIABLE 

Coefficients of Independent Variables 
Age of Child at Death (in years) 

Birth in 
Woman's Age Subsample Constant Prior Year Less than 1 1-4 5  or older R~ 

15-19 I 0 . 3 4 8  - 0 . 3 0 2  0 . 6 2 2  0 . 5 4 6  .090  

( 8 0 5 ) ~  ( 1 9 . 1 )  
( - 8 . 2 0 )  ( 5 . 1 3 )  ( 2 . 4 5 )  

I1 0 . 3 5 8  -0 .268  0 .384  0 .187  .061 
( 1 9 . 3 )  ( - 7 . 1 5 )  ( 2 . 9 7 )  ( 0 . 7 9 )  

I I1 0 . 3 9 1  -0 .337  0 . 5 5 5  0 . 6 0 4  .098 
( 2 0 . 9 )  ( - 8 . 9 7 )  ( 4 . 5 4 )  ( 2 . 0 5 )  

Notes: - 
a ~ h e  number given in parentheses under each age group is the size of each subsample. 

'~umbera given in parentheses under coefficients are asymptotic t statistics. 



Table 14 

AVERAGE SIZE OF REGRESSION COEFFICIENTS FROM SUBSAPLES. 

Age of Birth in  Age of Child a t  Death ( in  Years) 
Woman Constant Pr ioryear  ' L e s s  t h a n 1  1-4 5 or Older 

Note: - 
a No observations. 

Source: 
Derived from Table 13. 



One f u r t h e r  i s s u e  can b e  exp lo red  w i t h  r e t r o s p e c t i v e  d a t a  of t h i s  

type:  t h e  d i f f e r e n t i a l  r e sponse  t o  t h e  d e a t h s  of male and female  

c h i l d r e n .  I t  is  widely  b e l i e v e d  t h a t  a  male c h i l d  i s  va lued  i n  East  

P a k i s t a n  more h i g h l y  t h a n  a  female c h i l d ,  and t h u s  t h e  l o s s  of a  boy 

is  a  s t r o n g e r  i n c e n t i v e  t o  s e e k  a n  a d d i t i o n a l  b i r t h  t h a n  would b e  t h e  

l o s s  of a  g i r l .  Table  15 p r e s e n t s  t h e  r e s u l t s  of r e g r e s s i o n s  where 

c h i l d  d e a t h s  have been d i s t i n g u i s h e d  by s e x .  I n  n i n e  c a s e s  o u t  of 

t h e  14 t h e  response  c o e f f i c i e n t s  f o r  boys i s  g r e a t e r  t h a n  f o r  g i r l s .  
1 

Using t h e  t t e s t  t o  de te rmine  whether  t h e  male and female c o e f f i c i e n t s  

d i f f e r  i n  magnitude s i g n i f i c a n t l y ,  a  15 p e r c e n t  conf idence l e v e l  can 

be  s u s t a i n e d  i n  f i v e  c a s e s  o u t  of  t h e  14 ( t  > 1 ) .  Though i t  i s  p o s s i b l e  

t o  conclude w i t h  some conf idence t h a t  t h e  r e p r o d u c t i v e  response  t o  a  

boy ' s  dea th  exceeds t h a t  t o  a  g i r l ' s  d e a t h ,  t h e  d i f f e r e n c e  is n o t  a s  

g r e a t  a s  c u l t u r a l  f a c t o r s  might have l e d  us  t o  expec t  i f  t h e  response  

were e n t i r e l y  due t o  b e h a v i o r a l  f a c t o r s .  Th i s  a n a l y s i s  s u p p o r t s  t h e  

conc lus ion  t h a t  p a r t  of t h e  observed r e l a t i o n s h i p  between c h i l d  dea th  

and subsequent  r e p r o d u c t i v e  behav io r  i s  due t o  non-behavioral  f a c t o r s  

such a s  t h e  b i o l o g i c a l - l a c t a t i o n  mechanism proposed e a r l i e r .  

h e r e  i s  a g a i n  a  problem w i t h  r e g a r d  t o  d i f f e r e n t i a l  sample 
s i z e ,  f o r  t h e  c h i l d  dea th  r a t e  i s  about  20 p e r c e n t  h i g h e r  f o r  boys than  
g i r l s ,  and t h u s  t h e  g r e a t e r  e f f e c t i v e  sample s i z e  f o r  t h e  male t h a n  f o r  
t h e  female dummy v a r i a b l e  s l i g h t l y  b i a s e s  t h e  above t e s t  of c o e f f i c i e n t  
d i f f e r e n c e s .  



Table  15  

U G U S S I ~ S  OF B I ~  mmu V m I r a L e  

OR SEX SPECIFIC QIILI) mATR VARIABLZS 

t Temt of D i f f e r e n c e  
Coef f i c ien tm of I n d e p e n d m t  Variablem Between Coeff i c i e n t s  

B i r t h  i n  P a l e  Child F e u l e  Chi ld  of t h e  Sex-Specif ic  Hean Male Hean Female 
Age of Woman Subsample Constant  P r i o r  Yemr Death Rate Death Rate R' Death R.tema Chi ld  Death Rate Chi ld  Death Rat*  

Note.: 

%he t t e a t  i a  umed h e r e  t o  t e a t  t h e  n u l l  hypothemia t h a t  t h e  c o e f f i c i e n t m  of t h e  two mex-epecif ic  c h i l d  d e a t h  v a r i a b l e s  a r e  equa l  
againmt t h e  a l t e r n a t i v e  hypothemil  t h a t  t h e  c o e f f i c i e n t  of  t h e  male d e a t h  v a r i a b l e  i m  s r e a t e r  t h a n  t h a t  of t h e  f-le d e a t h  v a r i a b l e  
(e  m e - t a i l  t e a t ) :  

(B,, - SF) 
t - 

3 Var (\) + Var (nF) - 2 Cov (B,,, SF) 

It ahould be no ted .  h m v e r ,  t h a t  h e n  t h e  dependent v a r i a b l e  La no t  w u l l g  d i m t r i b u t e d  bu t  i m  r a t h e r  a  b i n a r y  v a r i a b l e  ( b i r t b  o r  no  b i r t h ) ,  
t h e  appropriatenema of t h a  t t e a t  h u  n o t  been d a a m a t r a t e d .  

b ~ h e  number g i v e n  i n  ps ren theaea  under each age group La t h e  a i z e  of each  of  t h e  .ubssmple~ .  

C ~ b e r m  g i v e n  i n  parenthemem under c a f f i c i m n t m  a r e  e m y q t o t i c  t mtatimticm. 

dllumberm 8iv.n i n  parentheme. under maanm a r e  ~ t a n d a r d  d e v i a t i m m .  



V I .  CONCLUSIONS 

TRENDS 

D e s p i t e  t h e  inadequac ies  f r e q u e n t l y  a t t r i b u t e d  t o  r e t r o s p e c t i v e  

i n f o r m a t i o n  on v i t a l  r a t e s ,  a  d e t a i l e d  a n a l y s i s  of su rvey  d a t a  col -  

l e c t e d  i n  1961-1962 f o r  a  sample of 4200 f a m i l i e s  i n  c e n t r a l  Eas t  

P a k i s t a n  produced i n t e r n a l l y  c o n s i s t e n t  and reasonab le  e s t i m a t e s  of  

b i r t h  and dea th  r a t e s  f o r  t h e  p reced ing  decade.  Extremely h igh  l e v e l s  

of  i n f a n t  and c h i l d  m o r t a l i t y  d e c l i n e d  n o t i c e a b l y  i n  t h e  p e r i o d  1952- 

1961. I n  t h e  r u r a l  a r e a s ,  where 95  p e r c e n t  of t h e  people  of Eas t  

P a k i s t a n  l i v e ,  t h e  r e t r o s p e c t i v e  e s t i m a t e  of  t h e  i n f a n t  d e a t h  r a t e  f e l l  

from about  180 t o  160 p e r  thousand l i v e  b i r t h s  i n  t h i s  decade.  Age- 

s p e c i f i c  b i r t h  r a t e s  t o  mar r i ed  women a l s o  dec reased  i n  t h e  decade f o r  

women over  t h e  age of 19 ,  w h i l e  a  s m a l l  i n c r e a s e  was recorded f o r  

marr ied  women 1 5  t o  19. During t h e  1950s t o t a l  m a r i t a l  f e r t i l i t y ,  

which i s  t h e  sum of t h e  c r o s s - s e c t i o n a l  a g e - s p e c i f i c  m a r i t a l  b i r t h  

r a t e s ,  d e c l i n e d  about  o n e - f i f t h .  B i r t h  r a t e s  i n  c e n t r a l  Eas t  P a k i s t a n  

remained h igh  i n  1960 accord ing  t o  o u r  e s t i m a t e s  b u t  t h e r e  i s  reason  

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

o l d e r  women. 

The average t o t a l  number of c h i l d r e n  born  t o  a l l  c o h o r t s  of  women 

over  t h e  age of 34 i s  about  s i x ;  y e t  because  of t h e  e x c e p t i o n a l l y  h i g h  

dea th  r a t e s ,  t h e  median number of c h i l d r e n  s t i l l  a l i v e  t o  t h e s e  women 

i n  1960 i s  about  t h r e e .  By 1962 t h r e e - f o u r t h s  of t h e  women age 30 t o  

34 and o l d e r  a l r e a d y  had t h r e e  l i v i n g  o f f s p r i n g .  Continued h i g h  f e r -  

t i l i t y  among t h e s e  o l d e r  women w i l l  l e a d  them t o  have more l i v i n g  

c h i l d r e n  t h a n  p rev ious  g e n e r a t i o n s  had. Th i s  impending e x c e s s  f e r t i -  

l i t y ,  by t r a d i t i o n a l  s t a n d a r d s ,  should  mot iva te  t h e s e  o l d e r  women t o  

reduce t h e i r  b i r t h  r a t e s  f u r t h e r ,  and i n c r e a s e  demands i n  t h i s  popu- 

l a t i o n  f o r  improved means of b i r t h  c o n t r o l .  

DETERMINANTS OF FERTILITY 

A s i m p l i f i e d  model was developed t o  i n t e r p r e t  t h e  expected 

p r o b a b i l i t y  of b i r t h  f o r  a mar r i ed  woman a s  a  f u n c t i o n  of h e r  age ,  



r e cen t  b i r t h s ,  and own c h i l d  deaths .  The l a ck  of socio-economic i n fo r -  

mation i n  t h e  survey precluded examination of hypotheses  on how environ- 

mental  and po l i cy  f a c t o r s  i n f l uence  t h e  number of su rv iv ing  ch i l d r en  

pa r en t s  want. Evidence from i n d i v i d u a l  records  i n d i c a t e  t h a t  a  woman 

having borne a  c h i l d  l a s t  yea r  has  85 percen t  l e s s  chance of bea r i ng  

a  c h i l d  i n  t h e  cu r r en t  year  than  o t h e r  women of t h e  same age. This  

postpartum s t e r i l i t y  e f f e c t  i s  s t a t i s t i c a l l y  s i g n i f i c a n t  f o r  only one 

p r i o r  yea r ,  a l though some weak e f f e c t  is  seen  i n  t h e  second postpartum 

year .  This i nve r se  r e l a t i o n s h i p  i s  i n t e r p r e t e d  a s  evidence of t h e  

s t r e n g t h  and d u r a t i o n  of  postpartum s t e r i l i t y  among t h e  popula t ion  of 

c e n t r a l  East  Pak is tan .  

The d i r e c t  r e l a t i o n s h i p  between t h e  dea th  of t h e  woman's e x i s t i n g  

ch i l d r en  and h e r  subsequent p r o b a b i l i t y  of b i r t h  is  i n t e r p r e t e d  a s  due 

t o  a  behav iora l  response mechanism and a  b i o l o g i c a l - l a c t a t i o n  feed- 

back mechanism. The b i o l o g i c a l  mechanism could no t  account f o r  t h e  

observed l i n k  between t h e  death  of o l d e r  ch i l d r en  and subsequent f e r t i -  

l i t y  of t h e  mother, o r  t h e  s t r u c t u r e  of t h e  lagged e f f e c t  of c h i l d  

dea ths  on t h e  mother 's  cond i t i ona l  p r o b a b i l i t y  of b i r t h .  The behav io r a l  

response mechanism, t h e r e f o r e ,  is  thought t o  be  r e spons ib l e  f o r  t h e  

major p a r t  of t h e  observed r e l a t i o n s h i p  between t h e  b i r t h  r a t e  of 

mothers and t h e i r  r e cen t  l o s s  of ch i l d r en .  The magnitude of t h i s  

replacement response is about 50 percent  f o r  women 15  t o  19 and over  

29 ,  whereas f o r  women i n  t h e i r  twent ies  t he  replacement response t o  a  

c h i l d ' s  dea th  i s  c l o s e r  t o  30 percen t  w i t h i n  t h e  f ive-year  t ime hor izon  

analyzed. The reproduc t ive  response of a  mother t o  t h e  dea th  of h e r  

c h i l d  is somewhat more pronounced i s  she  l o s e s  a  boy than i f  she  l o s e s  

a g i r l ,  b u t  t h e  d i f f e r e n c e  is  l e s s  than c u l t u r a l  f a c t o r s  might have 

l ed  us t o  expect .  

INFORMATION STRATEGY FOR POPULATION POLICY MAKING 

To examine t h e  determinants  of reproduc t ive  behavior  and t o  

fo rmula te  po l i cy  both t o  cope wi th  p r ed i c t ed  t r ends  i n  f e r t i l i t y  and 

t o  i n f l uence  t he se  t r ends ,  t he  demographic a n a l y s t  r e q u i r e s  h i s t o r i c a l  

informat ion on t h e  socio-economic and demographic c i rcumstances  of 



f a m i l i e s .  Longi tud ina l  d a t a  f o r  f a m i l i e s  can b e  c o l l e c t e d  by prospec- 

t i v e  repea ted  surveys  o r  by r e t r o s p e c t i v e  i n q u i r i e s .  The g r e a t e r  c o s t  

and d i f f i c u l t y  a s s o c i a t e d  wi th  t h e  c o l l e c t i o n  of d a t a  p r o s p e c t i v e l y  

a r e  u s u a l l y  j u s t i f i e d  by t h e  a l l e g e d  u n r e l i a b i l i t y  of t h e  a l t e r n a t i v e  

r e t r o s p e c t i v e  sources .  It may be  t ime t o  r e a p p r a i s e  t h i s  r a t i o n a l e .  

Why i s  t h e  apparen t  q u a l i t y  of t h e  r e p r o d u c t i v e  h i s t o r i e s  c o l l e c t e d  

i n  t h e  P a k i s t a n  survey s u p e r i o r  t o  t h o s e  commonly c i t e d ?  F i r s t  we a r e  

n o t  a lone ;  o t h e r  r e s e a r c h e r s  have a l s o  found pregnancy r o s t e r s  imply 
1 p l a u s i b l e  r e t r o s p e c t i v e  v i t a l  r a t e s .  Second, t h e  P a k i s t a n  survey  had 

s e v e r a l  s p e c i a l  f e a t u r e s .  Much a t t e n t i o n  w a s  g iven t o  methodological  

problems a s s o c i a t e d  w i t h  t h e  sampling procedures  and t h e  problems of 

i n t e r v i e w .  Trained and c l o s e l y  superv i sed  i n t e r v i e w e r s  r e t u r n e d  t o  

each fami ly  r e p e a t e d l y  t o  check and v e r i f y  t h e  completeness and con- . 

s i s t e n c y  of t h e  pregnancy r o s t e r  and t o  record  r e c e n t  v i t a l  even t s .  

Th i s  p r o c e s s ,  a l though  c o s t l y ,  may reduce r e c a l l  e r r o r .  

I t  i s  o u r  conc lus ion  t h a t  more r e s o u r c e s  could  be  p r o d u c t i v e l y  

a l l o c a t e d  t o  t h e  c o l l e c t i o n  and a n a l y s i s  of r e t r o s p e c t i v e  survey 

in format ion .  Many surveys  of Knowledge, A t t i t u d e s  and P r a c t i c e s  (KAP) 

of fami ly  p lann ing  r o u t i n e l y  c o l l e c t ,  b u t  do n o t  ana lyze ,  pregnancy 

r o s t e r s .  I f  t h e s e  su rveys  c o n t a i n  some socio-economic d e t a i l  on t h e  

fami ly  and t h e  e x a c t  t ime of c h i l d  d e a t h s ,  r e s e a r c h  of t h e  s o r t  

pursued h e r e  could b e  f r u i t f u l l y  undertaken.  New surveys  may a l s o  be  

r e q u i r e d  t h a t  p l a c e  emphasis on o b t a i n i n g  r e l i a b l e  and complete r e t r o -  

s p e c t i v e  in format ion .  These newly designed demographic su rveys  must 

broaden t h e i r  scope of i n q u i r y  t o  a l s o  c o l l e c t  in fo rmat ion  on t h e  

f a m i l y V s  economic s t a t u s ,  c h i l d  s c h o o l i n g ,  and work exper ience ,  and 

t h e  job o p p o r t u n i t i e s  and employment exper ience  of women w i t h i n  and 

o u t s i d e  of t h e  some. Such c h a r a c t e r i s t i c s  of t h e  family  f r e q u e n t l y  

'using r e t r o s p e c t i v e  su rvey  d a t a  from a  sample of women i n  t h e  
Comilla d i s t r i c t  of Eas t  P a k i s t a n ,  S t o e c k e l  and Choudhury found con- 
s i s t e n t  evidence of h i g h  b u t  d e c l i n i n g  l e v e l s  of i n f a n t  m o r t a l i t y  and 
a g e - s p e c i f i c  f e r t i l i t y  f o r  t h e  p e r i o d  1958-1968 (S toecke l  [I9701 and 
S t o e c k e l  and Choudhury [1969]) .  

'TWO o u t  of t h e  f o u r  su rvey  r e p o r t s  d i s c u s s  t h e  survey i n t e r v i e w  
response problems and sampling methodology. 



help predict reproductive patterns among individuals and communities 

and should be considered in future analyses as probable determinants * 
of desired family size (2 in our model). These combined sources of 

demographic and economic longitudinal data on representative samples 

of families will provide an essential empirical foundation to test, 

revise, and add to our limited understanding of the structural 

dynamics linking reproductive behavior with demographic and economic 

development. Improvement in our policies to influence future trends 

in birth rates depends upon our improved knowledge of the biological 

and behavioral determinants of existing variation in fertility. 



Appendix A 

DATA SOURCE AND PROCESSING 

The o r i g i n a l  d a t a  f o r  t h i s  s tudy  a r e  from t h e  U n i v e r s i t y  of Dacca 

(East  P a k i s t a n )  S t a t i s t i c a l  Survey Research U n i t ' s  "Demographic Survey 

i n  Eas t  P a k i s t a n . "  T h i s  survey was conducted i n  t h e  pe r iod  from A p r i l  

1961 through November 1962 under t h e  d i r e c t i o n  of M r .  A. N .  M.  Muniruz- 
1 

zaman. We would l i k e  t o  thank D r .  M. Hossain of t h e  Dacca I n s t i t u t e  

of S t a t i s t i c a l  Research and T r a i n i n g  f o r  p e r m i t t i n g  us t o  copy t h e i r  

su rvey  m a t e r i a l s  and ana lyze  them f o r  t h i s  s tudy .  We a l s o  owe a  sub- 

s t a n t i a l  deb t  t o  M r .  A. K.  M.  Alauddin Choudhury and D r .  Wiley H. Mosley 

of t h e  Pakistan-SEAT0 Cholera  Research Labora to ry ,  who f a c i l i t a t e d  our 

r e s e a r c h  i n  many ways. 

The survey sampled a  9 ,000 square  m i l e  a r e a  of c e n t r a l  Eas t  

P a k i s t a n  (approximately o n e - s i x t h  t h e  a r e a  of Each P a k i s t a n ) .  See 

Table  A - 1 .  Sampling was done s e p a r a t e l y  i n  urban and r u r a l  a r e a s .  

The urban sample was conf ined t o  t h e  c i t i e s  of Dacca and Narayanganj.  

A two-stage s t r a t i f i e d  sampling procedure  was used ,  w i t h  census  " c i r c l e s "  

a s  t h e  primary sampling u n i t s .  I n  a l l ,  16 (of a  p o s s i b l e  1 ,333)  r u r a l  

and 32 (of a  p o s s i b l e  358) urban census  c i r c l e s  were sampled. " A t  

l e a s t  once marr ied"  women i n  2,016 r u r a l  households and i n  1 ,024  urban 

households  were ques t ioned  i n  t h e  F i r s t  Round of t h e  Survey. Each 

household was t h e n  v i s i t e d  i n  t h e  Second Round of t h e  Survey a t  t h r e e -  

month i n t e r v a l s  over  t h e  pe r iod  of one y e a r . 2  These f r e q u e n t  v i s i t s  

were des igned t o  minimize t h e  p r o b a b i l i t y  of " r e c a l l  l apse"  f o r  v i t a l  

e v e n t s  a f f e c t i n g  t h e  composi t ion of t h e  household ,  and t o  p rov ide  a  

check on t h e  c o n s i s t e n c y  and accuracy of p r e v i o u s l y  g i v e n  i n f o r m a t i c n .  

I n  a l l ,  1,967 r u r a l  and 923 urban households  were sampled a l l  f i v e  

t i m e s ;  t h e s e  2,890 households  c o n s t i t u t e  t h e  f i n a l  sample. Approximately 

%or f u r t h e r  in fo rmat ion  on su rvey  t echn iques  and f i e l d  problems 
s e e  A. N. M. Muniruzzaman [1966a, 1966bl.  

2 ~ h e  F i r s t  Round was begun i n  A p r i l  1961 and t h e  Second Round was 
concluded i n  November 1962. 
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Table  A - 1  

POPULATION OF EAST PAKISTAN AND SAMPLED REGIONS 
( thousands  of pe rsons )  

1961 1951 

_Rural Area 

Far idpur  D i s t r i c t  

Dacca D i s t r i c t  

Comilla D i s t r i c t  
a 

Mymensingh D i s t r i c t  

T o t a l  Rura l :  

Urban Area 

Dacca C i t y  

Narayanganj C i t y  

T o t a l  Urban: 

A l l  Eas t  P a k i s t a n :  50,840 41,932 

Rural  48,199 40,113 

Urban 2 ,641 1 ,820 

Notea 
Only Subdiv i s ion ,  Mymensingh Sadar South. 



2.5 percent of the original rural sample and 10.0 percent of the original 

urban sample were dropped, mostly because of movements of households. 
1 

The final sample included 4,242 ever-married woman -- 2,974 in the rural 
area and 1,268 in the urban area. 

The following information is available for each ever-married 

woman questioned : 

A. General information 

1. Current age of woman at time of survey (in age group). 2 

2. Religion (Islamic, Hindu, or other). 

B. Marriage information 

1. Age of woman at first marriage (in age group) 

2 .  Age of husband at wife's first marriage (in age group) 

3. Whether first marriage still continuing (yes-no d m y  variable) 

a) If not, how first marriage discontinued (widowed, divorced, 

or separated) 

b) If not, what was the woman's age when the first marriage 

ended (in age group) 

c) If not, number of times married. 

d) If not, number of times widowed. 

e) If not, number of times divorced. 

f) If not, present marital status (married, widowed, divorced, 

separated, "away," or registered prostitute) 

4. For women over 43 years of age: 

a) Duration (in years) of married life after last birth. 

b) Whether or not married life continued up to age 49 with- 

out a break (yes-no dumy) 

(1)-(7) For each age 43-49 inclusive, whether or not 

under wedlock at that age (yes, no, or partly). 

C. Summary pregnancy information 

1. For all marriages 

1 
Incidentally, this implies thqt the migration rate is much higher 

for urban households than for rural. 
L The possible age groups are: 0-1, 1-4, 5-9, 10-14, . . . ,  45-49, 

50-59, 60-69, . . . , 90-99, 100 and older. 



a) Total number of pregnancies. 

b) Total number of live births. 

c) Total number of male live births. 

d) Total number of female live births. 

e) Total number of still births. 

f) Total number of miscarriages or abortions. 

2. For first marriages. 

(a)-(f) as directly above. 

3 .  Age of woman at termination of last pregnancy (actual age) 

D. Individual pregnancy history information (the following information 

was given for each of the woman's pregnancies). 

1. Result of pregnancy. Code for one of the following: 

a) Live birth male 

b) Live birth female 

c) Miscarriage 

d) Still birth 

2. Survival status. Code for one of the following: 

a) Miscarriage or still birth 

b) Still living 

c) Died within one month of age 

d) Died between one month and one year of age 

e) Died between one year and five years of age 

f) Died after five years of age 

3. Interval (in months) between termination of this pregnancy 

and the one immediately before it (for first pregnancy the 

interval between marriage and first pregnancy). 

4 .  Age of woman at termination of pregnancy (in age group) 

5. Age of husband at termination of pregnancy (in age group) 

The data were first checked for consistency. Summary pregnancy 

information was checked within itself and also against dates for in- 

dividual pregnancies.1 At this stage 25 observations were dropped 

from the sample because they were incomplete. 

l ~ u r i n ~  this procedure it was discovered that the survey had 
special codes for twin births, including the sex distribution, that 
were not mentioned in the write-up of the survey. 



Age a t  pregnancy t e r m i n a t i o n  and pregnancy i n t e r v a l  d a t a  were then  

checked f o r  cons i s tency .  S ince  age o f  woman a t  t e rmina t ion  o f  l a s t  

pregnancy was t h e  on ly  age given a s  an e x a c t  number, r a t h e r  than i n  an 

age  group, t h i s  was used a s  t h e  r e f e r e n c e  p o i n t .  The i n t e r v a l  between 

t h e  l a s t  and t h e  nex t  t o  t h e  l a s t  pregnancy was converted from months 

i n t o  y e a r s  and was s u b t r a c t e d  from t h e  age  a t  t e r m i n a t i o n  of l a s t  preg- 

nancy t o  d e r i v e  t h e  exac t  age of  t h e  woman a t  t h e  t e r m i n a t i o n  o f  t h e  

nex t  t o  l a s t  pregnancy. It was then checked t o  s e e  i f  t h i s  de r ived  age 

f e l l  i n t o  t h e  age group r e p o r t e d  f o r  t h e  n e x t  t o  l a s t  pregnancy. Th is  

procedure  was repea ted  f o r  a l l  pregnancies  up t o  the  f i r s t .  The i n t e r -  

v a l  between marr iage and t e rmina t ion  o f  f i r s t  pregnancy was then sub- 

t r a c t e d  from t h e  der ived age o f  t h e  woman a t  t h e  t e r m i n a t i o n  of  h e r  

f i r s t  pregnancy t o  d e r i v e  h e r  exac t  age a t  f i r s t  marr iage.  

I n c o r r e c t l y  repor ted  o r  recorded b i r t h  i n t e r v a l s  o r  age group d a t a  

could be  recognized and were c o r r e c t e d  if t h e  mis take seemed unambiguous. 

Often by changing one i n t e r v a l  l e n g t h ,  a l l  of the  o t h e r  d a t a  were con- 
1 

s i s t e n t  ( i , e . ,  de r ived  exac t  ages  f e l l  i n t o  r e p o r t e d  i n t e r v a l s ) .  Of- 

t e n  a l l  de r ived  exac t  ages  of  a  woman a t  t e r m i n a t i o n  of a  pregnancy 

were c o n s i s t e n t  w i t h  t h e  r e p o r t e d  age groups,  b u t  t h e  der ived age a t  

f i r s t  marr iage was no t .  I f  t h e  d e r i v e d  age a t  f i r s t  marr iage d i d  n o t  f a l l  

i n t o  t h e  r e p o r t e d  i n t e r v a l ,  a l lowing  f o r  a  p o s s i b l e  two-year e r r o r ,  a  

n o t a t i o n  of t h i s  was made, and t h e s e  o b s e r v a t i o n s  were e l imina ted  from 

c a l c u l a t i o n s  of average age a t  marriage.  Th is  occurred f o r  185 obser-  

v a t i o n s ,  

The c u r r e n t  age o f  t h e  woman ( a t  the  t ime o f  t h e  survey)  was on ly  

repor ted  i n  a  group and s i n c e  t h e r e  was no way o f  d e r i v i n g  i t  e x a c t l y  

from t h e  d a t a ,  i t  was assumed t o  be  equa l  t o  the  mid-point of t h e  r e -  

por ted  age group, o r  the  age a t  t e r m i n a t i o n  of l a s t  pregnancy i f  t h e  

l a t t e r  was g r e a t e r .  

'Thirteen more o b s e r v a t i o n s  were dropped from t h e  sample a t  t h i s  
s t a g e  owing t o  i n c o n s i s t e n c y  of t h e  d a t a ,  l e a v i n g  a  sample of  4204 women 
-- 2979 r u r a l  and 1225 urban women. According t o  our computations,  
our f i n a l  r u r a l  sample c o n t a i n s  f i v e  more women than  a r e  r e p o r t e d  i n  
pub l i shed  survey methodology. This may be because  an e r r o r  was made 
i n  t h i s  survey r e p o r t  o r  i n  t h e  c l a s s i f i c a t i o n  of t h e  t o t a l  sample 
i n  Dacca i n t o  r u r a l  and urban decks on which we based our a n a l y s i s .  



The f o l l o w i n g  a s s u m p t i o n s  were  made a b o u t  t h e  a v e r a g e  a g e  o f  a 

c h i l d  a t  d e a t h  ( a n o t h e r  v a r i a b l e  t h a t  was r e p o r t e d  o n l y  i n  an  age  

group r a t h e r  t h a n  e x a c t l y ) :  

Repor ted  Age Group Assumed Average Age 

0-1 month .08 y e a r  

1 month t o  1 y e a r  0 . 3  y e a r  

1 y e a r  t o  5 y e a r s  2 . 0  y e a r s  

g r e a t e r  t h a n  5  y e a r s  7.0 y e a r s  

These a v e r a g e s  a r e  based  on t h e  a s sumpt ion  t h a t  t h e  d i s t r i b u t i o n  o f  a g e  

a t  d e a t h  i s  p o s i t i v e l y  skewed f o r  t h e  f i r s t  t e n  y e a r s .  S i n c e  t h e  

e x a c t  age  of t h e  mother  a t  t h e  b i r t h  of e a c h  c h i l d  was now e s t i m a t e d ,  

t h e  age of t h e  mother  a t  t h e  d e a t h  of a  c h i l d  was c a l c u l a t e d  by add ing  

t o  h e r  e s t i m a t e d  age a t  b i r t h  t h e  number of y e a r s  t h e  c h i l d  had l i v e d .  

I n f o r m a t i o n  on t h e  age  of t h e  mother  a t  a l l  b i r t h s  and d e a t h s ,  and t h e  

number of c h i l d r e n  e v e r  bo rn  and number of c h i l d r e n  c u r r e n t l y  a l i v e  

were t h u s  d e r i v e d  f o r  e a c h  y e a r  of h e r  m a r r i e d  l i f e .  

FINAL FORM OF DATA FOR THIS STUDY 

Beg inn ing  w i t h  t h e  most c u r r e n t  y e a r  ( y e a r  i n  which t h e  s u r v e y  

was c o n d u c t e d ) ,  go ing  backward y e a r  by y e a r  f o r  t e n  y e a r s  ( t  = 1, 

. . ., l o ) ,  f o r  each  woman t h e  f o l l o w i n g  i n f o r m a t i o n  was c a l c u l a t e d :  

1. Age o f  woman i n  y e a r  t. 

2. ( a )  How many l i v e  b i r t h s  t o  t h i s  woman i n  y e a r  t ( 0 ,  1, 2) 

( b )  How long  t h e s e  c h i l d r e n  l i v e d  ( i f  now dead)  

3. ( a )  Number o f  b i r t h s  i n  y e a r  t-1 

( b )  Number o f  b i r t h s  i n  y e a r  t - 2  

( c )  Number o f  b i r t h s  i n  y e a r  t - 3  

( d )  Number o f  b i r t h s  i n  y e a r  t - 4  

( e )  Number o f  b i r t h s  i n  y e a r  t -5  

4,  P a r i t y  of  woman i n  y e a r  t (how many c h i l d r e n  bo rn  b e f o r e  y e a r  t )  

5 .  ( a )  (1 )  Number o f  c h i l d r e n  who d i e d  i n  y e a r  t 

(2 )  Number o f  t h e s e  who were  boys 

( 3 )  How long  each  c h i l d  l i v e d  ( i f  now dead)  

( b )  (1 )  - ( 3 )  immedia t e ly  above  f o r  y e a r  t-1 



(c )  (1)-(3) f o r  year  t-2 

(k) (1)-(3) f o r  t he  yea r  t-10 

Percent of ch i ld ren  eve r  born (no t  counting b i r t h s  i n  year  t )  

now a l i v e  

Percent of pregnancies (not  counting those i n  year  t )  ending 

i n  miscar r iage ,  abor t ion ,  o r  s t i l l b i r t h  

Percent of  cu r r en t ly  l i v i n g  ch i ldren  (not  counting any born 

i n  year  t )  who a r e  males 

Is f i r s t  marriage s t i l l  cont inuing? (yes-no dummy va r i ab l e )  

Age of woman a t  f i r s t  marriage 

Rural-urban dummy va r i ab l e  

Rel igion (Islamic-non-Islamic dummy v a r i a b l e )  

Dummy va r i ab l e  t e l l i n g  whether o r  no t  age a t  f i r s t  marriage 

va r i ab l e  i s  of ques t ionable  accuracy ( s ee  above) 

How many years  before  t h e  survey i s  year  t ?  

Coments  on Accuracy of Data 

The Pakis tan i  i n v e s t i g a t o r s ,  a l l  males, who co l lec ted  these  d a t a  

were c a r e f u l l y  screened and then s p e c i a l l y  t r a ined  t o  conduct i n t e r -  

views f o r  t h i s  survey. The f a c t  t h a t  each household was v i s i t e d  f i v e  

times f u r t h e r  reduced t h e  p r o b a b i l i t y  of recording e r r o r s .  

Di rec tors  of t he  survey feared t h a t  because t he  in te rv iewers  

were men they might not  ob ta in  accura te  information: 

1. Pakis tan i  s o c i a l  customs do n o t ,  a s  a r u l e ,  a l low a woman t o  

t a l k  wi th  an unknown man. 

2. A woman may be r e l u c t a n t  o r  embarrassed t o  g ive  pregnancy h i s  

t o ry  information t o  a man. 

I n  nea r ly  h a l f  of the  households surveyed the male head of t h e  house- 

hold gave a l l  the  information f o r  a l l  members of the  family. However, 

many women were succes s fu l ly  interviewed by the male i n v e s t i g a t o r s  



As w i t h  any survey t h e r e  a r e  p o s s i b i l i t i e s  of m i s r e p o r t i n g  by 

respondents  and misrecording by i n v e s t i g a t o r s .  Mis repor t ing  may 

be u n i n t e n t i o n a l  - -  out of ignorance or i n a b i l i t y  t o  remember (which 

was probably t h e  c a s e  f o r  t h e  age a t  f i r s t  marr iage in format ion  s i n c e  

most g i r l s  marry a t  a  very  e a r l y  age i n  P a k i s t a n )  - -  or  i n t e n t i o n a l .  

The c o n s i s t e n c y  checks mentioned above showed t h a t  t h e  d a t a  was 

near ly  always i n t e r n a l l y  c o n s i s t e n t .  Age-specif ic  b i r t h  r a t e s  and 

i n f a n t  m o r t a l i t y  r a t e s  c a l c u l a t e d  from t h e  sample a s  a  whole were of 

reasonab le  magnitude a s  d i scussed  i n  t h e  t e x t .  A l l  evidence we have 

c o n t r i b u t e s  t o  our conf idence t h a t  t h e  d a t a  a r e  t r u s t w o r t h y  and 

r e l i a b l e  by s t a n d a r d s  t y p i c a l l y  a p p l i e d  t o  survey d a t a .  



Appendix B 

SUPPLEMENTARY SURVEY TABULATIONS 

Tab le  B-1 

FREQUENCY DISTRIBUTION OF AGE OF WOMAN AT FIRST MARRIAGE 
(urban and r u r a l  sample combined) 

Age o f  Woman 
at  F i r s t  
Marr iage  

Number o f  Women P e r c e n t  o f  Women 
F i r s t  Marr ied  a t  F i r s t  Married at  

T h i s  Age T h i s  Age 

T o t a l  

Median Age a t  F i r s t  Marr iage  13.66 

Average Age - A l l  Women 13.26 

Average Age - R u r a l  Women 12.89 

Average Age - Urban Women 14.15 

Note: 
a Some women a r e  n o t  i n c l u d e d  i n  t h i s  c a l c u l a t i o n  because  d a t a  on age  

a t  f i rs t  m a r r i a g e  were n o t  i n t e r n a l l y  c o n s i s t e n t .  See d i s c u s s i o n  p. 5 7 ,  



Table B-2 

RURAL AGE-SPECIFIC BIRTH RATES, 1952-1961 

Age of 195 3- 195 7- 1952- 
Women 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1956 1960 1961 

A l l  Rural  
Ever- 
Married 
Women 213.8 217.8 227.2 203.1 205.7 195.4 192.1 178.5 134.7 115.8 

(2138) (2204) (2284) (2359) (2440) (2503) (2546) (2571) (2584) (2979) 

Notes : 
NA: Not a v a i l a b l e .  
Sample s i z e s  a r e  given i n  paren theses  under each b i r t h  r a t e  i n  number of woman-years. 



Table B-3 

URBAN AGE-SPECIFIC BIRTH RATES, 1952-1961 

Age o f  
Women 1952 1953 

A l l  Urban 
Ever- 
Married 
Women 237.5 246.1 

(863) (894) 

Notes : 
NA: Not a v a i l a b l e .  
Sample s i z e s  are g iven  i n  parentheses under each b i r t h  r a t e  i n  number o f  woman-years. 



T a b l e  B-4 

Age of 
Mother 

15-19 L O O .  0 101.4  140.0 77.6 131.7 111 .3  140.6 125.8 132.3 95.9 112.9 

( 7 3 . )  (70. ) (40. ) (67. ) (63. ) (71.1  (64 . )  (31. ) (31 (49 ) (559) 

Notes: 
NA: Not a v a i l a b l e .  
a  Number of male b i r t h s  p e r  100 female b i r t h s .  
Numbers i n  p a r e n t h e s e s  a r e  number of female b i r t h s .  



Table  B-5 

-- - - - -- - 
Age of 
Mother 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1952-1961 

Notes :  
NA: N o t  a v a i l a b l e .  

%umber o f  male b i r t h s  per  100 female b i r t h s .  
Numbers i n  parentheses  a r e  number o f  female b i r t h s .  



Table  B-6 

AGE-SPECIFIC BIRTH RATES FOR ALL RURAL EVER-MARRIED WOMEN AND 
ALL WOMEN WHOSE FIRST MARRIAGE IS  STILL CONTINUING 

1961 1957-1961 1952-1961 
A l l  Women A l l  Women A l l  Women 

A l l  Ever- Whose F i r s t  A l l  Ever- Whose F i r s t  A l l  Ever- Whose F i r s t  
Age o f  Married Marriage S t i l l  Marr ied Marr iage S t i l l  Married Marr iage S t i l l  
Women Women Continuing Women Cont inuing Women Cont inuing 

A l l  Ages 115.8 
(2979) 

Note: 
Sample s i z e s  g iven  i n  p a r e n t h e s e s  i n  number of woman-years. 



Table B-7 

AGE-SPECIFIC BIRTH RATES FOR ALL URBAN EVER-MARRIED WOMEN AND 
ALL WOMEN WHOSE FIRST MARRIAGE I S  STILL CONTINUING 

1961 1957-1961 1952-1961 
A l l  Women A l l  Women A l l  Women 

A l l  Ever- Whose F i r s t  A l l  Ever- Whose F i r s t  A l l  Ever- Whose F i r s t  
Age of Married Marriage S t i l l  Married Marriage S t i l l  Married Marriage S t i l l  
Women Women Continuing Women Continuing Women Cont inuing 

15-19 

20-24 

25-29 

30-34 

35-39 

40-44 

A l l  Ages 

Note: 
Sample s i z e s  given i n  paren theses  i n  number of woman-years. 



T a b l e  B-8 

NEO-NATAL, INFANT, AND CHILD DEATH RATES 

I n f a n t  M o r t a l i t y  R a t e s  
a  

Neo-Natal Death R a t e s  C o r r e c t  ~ e t h o d ~  U s u a l  MethodC C h i l d  Dea th  R a t e s  
d  

Year Urban R u r a l  Urban R u r a l  Urban R u r a l  Urb an  R u r a l  

No te s :  
NA: Not a v a i l a b l e .  

a  
Number of d e a t h s  i n  y e a r  t of i n f a n t s  l e s s  t h a n  one month o l d  p e r  1 , 0 0 0  l i v e  b i r t h s  i n  y e a r  t .  

b ~ u m b e r  of i n f a n t s  bo rn  i n  y e a r  t who d i e d  b e f o r e  age  1 p e r  1 , 0 0 0  l i v e  b i r t h s  i n  y e a r  t .  
C 

Number of i n f a n t s  l e s s  t h a n  one y e a r  o l d  who d i e d  i n  y e a r  t p e r  1 , 0 0 0  l i v e  b i r t h s  i n  y e a r  t .  

d ~ u m b e r  of c h i l d r e n  bo rn  i n  y e a r  t who d i e d  be tween t h e  a g e  of 1 and 5 p e r  1 , 0 0 0  c h i l d  y e a r s  
p e r i o d  ( app rox ima ted  by t h e  number who d i e d  p l u s  f o u r  t i m e s  t h e  number who l i v e d  t o  be  f i v e ) .  
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