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FOREWORD 

I n  recent decades, demographers and s t a t i s t i c i a n s  have attempted t o  meet 
some o f  t he  need f o r  b i r t h  and death r a t e s  f o r  count r ies  l a c k i n g  adequate v i t a l  
r e g i s t r a t i o n  systems by developing var ious a l te rna te  es t imat ion  methods, bo th  
d i r e c t  and i n d i r e c t .  This paper describes how the  data requ i red  f o r  app l i ca t i on  
of such methods are co l l ec ted  i n  populat ion censuses and sample surveys. Refer-
ence i s  a lso  made t o  i n d i r e c t  es t imat ion  methods. 

Problems o f  data q u a l i t y  l i m i t  t he  usefulness o f  much o f  t h e  data col lected. 
Nevertheless, t he  b i r t h  and death r a t e  estimates der ived from nonreg is t ra t ion  
sources w i l l  continue t o  con t r i bu te  data needed f o r  a number of important pur- 
poses, p a r t i c u l a r l y  a t  the  n a t i o n a l  l eve l .  For programs needing data below t h e  
n a t i o n a l  l e v e l  and data on an annual or more frequent basis, there  appears t o  be 
no subs t i t u te  f o r  an adequate v i t a l  r e g i s t r a t i o n  system. 

Although t h i s  paper was prepared f o r  p resenta t ion  a t  a meeting h e l d  some 
years ago, t he  q u a l i f i c a t i o n s  and l i m i t a t i o n s  o f  b i r t h  and death ra tes  estimated 
by these methods s t i l l  apply. The users o f  such data need t o  be aware o f  these 
problems. 

There are no r e s t r i c t i o n s  on the  use o f  mater ia ls  publ ished by I I V R S .  
Mater ia ls  from t h i s  pub l i ca t i on  may be quoted or dup l ica ted  without permission. 
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INTRODUCTION 

Most o f  the  c i v i l  r e g i s t r a t i o n  systems, except 
f o r  developed countr ies, are s t i l l  f a r  from 
y i e l d i n g  the  complete and accurate data requ i red  
f o r  t he  d i r e c t  est imat ion o f  basic demographic 
measures. I n  fac t ,  b i r t h s  and deaths are s t i l l  
recorded very incompletely i n  the ma jo r i t y  o f  
t he  developing countr ies. While the l a c k  o f  re -  
l i a b l e  ser ies  o f  b i r t h  and deaths from the  c i v i l  
r e g i s t r a t i o n  system was apparent i n  the  l a s t  
four  decades, the  demand f o r  estimates o f  f e r -  
t i l i t y  and m o r t a l i t y  has grown over the  same 
per iod  f o r  a number o f  uses. To f u l f i l l  these 
needs, two other methods o f  data co l l ec t i on ,  
i.e., t he  populat ion census and the sample sur-
veys, have g rea t l y  cont r ibu ted  by prov id ing  the 
data requ i red  f o r  the  est imat ion o f  the  v i t a l  
rates:  crude b i r t h  and death rates,  general and 
t o t a l  f e r t i l i t y  rates,  gross and net reproduc-
t i o n  rates,  l i f e  expectancy. This approach has 
brought t o  l i g h t  much i n t e r e s t i n g  in fo rmat ion  on 
l eve l s ,  pat terns,  and trends i n  f e r t i l i t y  and 
m o r t a l i t y .  

This paper intends, f i r s t ,  t o  g ive  an overview 
o f  the  var ious approaches ava i l ab le  t o  c o l l e c t  
f e r t i l i t y  and m o r t a l i t y  data i n  censuses and 
sample surveys t o  supplement the  de fec t ive  data 
from the  c i v i l  r e g i s t r a t i o n  system. The p a r t i -  
cu la r  case on how thos5 approaches have evolved 
i n  populat ion censuses i s  i l l u s t r a t e d  i n  the  
l i g h t  o f  recent research conducted by the  United 
Nations S t a t i s t i c a l  O f f i c e  on 320 censuses un- 
dertaken between 1965 and 1984 f o r  which countsy 
f i l e s  on census mater ia ls  have been maintained . 
The approaches made i n  sample surveys t o  ob ta in  
data on f e r t i l i t y  and m o r t a l i t y  a re  b r i e f l y  d i s -  
cussed by type o f  survey, whether a single-round 
re t rospec t ive  survey, a mult i-round survey or  a 
dual-records system. The p o t e n t i a l  o f  each me- 
thod t o  overcome scme o f  the  most ser ious e r ro rs  
and biases, and t h e i r  p o t e n t i a l  t o  ob ta in  r e l i a -  
b l e  data down a t  l e a s t  t o  the major subdiv is ions 
o f  t he  country are a lso  discussed. Next, the  
l i m i t a t i o n s  of the  data from these methods are 
brought out i n  the  l i g h t  o f  past  experiences 
around the  world. Second, t h i S  paper broadly 
r e f e r s  t o  the  i n d i r e c t  techniques f o r  demogra- 
ph i c  est imation, as a de ta i l ed  desc r ip t i on  i s  

providgd i n  var ious United Nations publ ica-
t ions. c 

. ? r  

The immediate p o t e n t i a l  o f f e r &  by the  var ious 
i n d i r e c t  es t imat ion  techniques makes them 
a t t r a c t i v e  a l t e r n a t i v e s  i n  generating measures 
o f  f e r t i l i t y  and m o r t a l i t y  i f  data from censuses 
and surveys a re  ava i lab le .  But t he  app l i ca t i on  
o f  these techniques depends much on the  purposes 
t o  be served by the  various estimates and the 
l i m i t a t i o n s  o f  t he  d i f f e r e n t  methods i n  s a t i s f y -
i n g  those purposes. The under ly ing assumptions 
support ing .those techniques must be c a r e f u l l y  
considered before se lec t i ng  any p a r t i c u l a r  tech- 
nique. Once the  technique has- been selected, 
the p,arameters der ived need t o  be evaluated by 
i n t e r n a l  and ex te rna l  comparison, for5which a l l  
data sources ava i l ab le  should be used. 

APPROACHES I N  POPULATION CENSUSES TO COLLECT 
DATA ON FERTILITY AND MORTALITY: 1965-1984 

The populat ion census was o r i g i n a l l y  seen as 
prov id ing  only data on the populat ion a t  r i s k ,  
i.e., the denominator needed t o  estimate the 
b i r t h  and death ra tes ,  the age-sex s p e c i f i c  fe r -  
t i l i t y  and m o r t a l i t y  rates,  t o  complement the 
data from the c i v i l  r e g i s t r a t i o n  system. The 
ra tes  so obtained i n  a s izeable number o f  devel- 
oping count r ies  were too  low t o  be accepted as 
t r u e  values. Therefore, other questions were 
devised t o  gather in fo rmat ion  on f e r t i l i t y  and 
m o r t a l i t y  i n  the  populat ion censuses or sample 
surveys. The var ious approaches used i n  popula-
t i o n  censuses t o  c o l l e c t  data on f e r t i l i t y  and 
m o r t a l i t y  are i l l u s t r a t e d  i n  th i s  section. As 
proper wording o f  the  questions a re  re levant  t o  
the completeness and q u a l i t y  o f  t he  data co l l ec -  
t i o n ,  some examples are provided. 

Current b i r t h s  and deaths 

Attempts have been made i n  populat ion censuses 
t o  c o l l e c t  in fo rmat ion  on l i v e  b i r t h s  and deaths 
i n  the  12 months preceding the  i n te rv iew  (or any 
other f i x e d  per iod,  such as, 24 months and so 
on). This approach was c l e a r l y  intended f o r  the 
d i r e c t  es t imat ion  o f  b i r t h  and death rates.  
When sex and age o f  the  deceased were co l lec ted ,  
age-sex-specific m o r t a l i t y  r a t e s  could, i n  



theory, a l so  be ca lcu la ted  and from them o ther  
m o r t a l i t y  measures derived. Both numerators and 
denominators a re  b u i l t  i n t o  the  census. 

The e a r l i e s t  attempts were made i n  the  cen-
suses o f  t he  Uni ted States o f  America i n  the  
nineteenth century, when data from c i v i l  reg is -  
t r a t i o n  were l a r g e l y  unsat isfactory.  More re- 
cent ly,  countr ies have included re t rospec t ive  
questions on b i r t h s  and deaths i n  the past year 
i n  t h e i r  censuses, as shown i n  tab les  1 and 2 
(Appendix). Thir ty- four out o f  160 censuses 
dur ing  the  1970 census decade (1965-19741, and 
f i f t y - f i v e  out o f  160 censuses dur ing the  1980 
census decade (1975-1984) asked a questibn on 
the number o f  b i r t h s  i n  the 12 months preceding 
the census date. The in fo rmat ion  was co l l ec ted  
by i n q u i r i n g  o f  the  head o f  the  household about 
the  number o f  ch i l d ren  born a l i v e  i n  h i s  house- 
h o l d  i n  the past 12 months. A second approach, 
bel ieved t o  perform b e t t e r  than the former, 
asked each woman o f ,  ch i ldbear ing  age o f  any 
c i v i l  status, "how many ch i l d ren  have you had i n  
the  past twelve months?Il. Thus, cur ren t  age-
s p e c i f i c  f e r t i l i t y  r a t e s  could a lso  be calcu- 
lated. The 1981 census o f  Togo, for  example, 
included two independent questions t o  ob ta in  a 
b e t t e r  approach t o  the t r u e  number o f  b i r t h s  i n  
the past year. One se t  o f  data was gathered 
from the  head o f  the  household and the  other 
from a l l  women aged 12 years and above regard- 
l e s s  o f  t h e i r  c i v i l  status. The reference per- 
i o d  was the  calendar year preceding the year of 
the  census. 

S im i la r l y ,  deaths among members o f  the house- 
ho ld  i n  the  past year were co l l ec ted  i n  10 cen-
suses i n  the  1970s and i n  29 censuses i n  the  
1980s. Sex and age of the  deceased were co l -
l ec ted  i n  6 censuses i n  the  1970s and i n  17 cen-
suses i n  the  1980s. These were mainly censuses 
i n  A f r i c a  and Asia (see tab le  2). 

Each country has paraphrased the questions i n  
d i f f e r e n t  ways; below are  some o f  the  most com- 
monly used forms: 

Deaths i n  the  previous 12 months (addressed t o  
the head o f  the  household): 

- How many deaths have there been i n  your 
household l a s t  year? - How many deaths have there been i n  t h i s  
household dur ing  1981? ( the  reference 
per iod  i n  t h i s  case was the calendar year 
preceding the  census year) - Any death i n  th is  household l a s t  year? 

B i r t h s  i n  the  previous 12 months: 

- How many ch i l d ren  were born a l i v e  i n  t h i s  
household the p a t  year? (addressed t o  the  
head o f  the  household) 

- Any c h i l d  born a l i v e  i n  t h i s  househbld l a s t  
year? (addressed t o  the  head o f  the house- 
hold) 

- How many c h i l d r e n  d i d  you g ive  b i r t h  a l i v e  

l a s t  year? (addressed t o  women i n  t h e i r  

ch i ldbear ing  per iod)  


The r e l a t i v e l y  smal l  number o f  censuses t h a t  
included these re t rospec t i ve  questions i s  by  no 
means surpr is ing .  Countr ies have been aware o f  
the  poor q u a l i t y  of the  data generated through 
these approaches. I n  fact, the  ana lys is  o f  t he  
data i n  many count r ies  have no t  produced u s e f u l  
resu l t s .  Those approaches are  regarded as the  
weakest 02 a l l  t he  approaches i n  census ques-
t i onna i res  . The poor performance o f  these 
questions i s  a t t r i b u t a b l e  t o  the  r e c a l l  lapse, 
misconception o f  the  reference period, misre-
p o r t i n g  o f  ages, i f  app l icab l  i n c l u s i o n  o f  
f oe ta l  deaths, or simply misunders.mding o f  t h e  "3t 
nature of  the question. Despite a l l  these prob- 
lems, there i s  s t i l l  hope t h a t  a t  l e a s t  the  data 
on deaths by sex and age would be use fu l  i n p u t s  
t o  i n d i r e c t  es/timation due t o  new developments 
i n  methodology . 
Chi ldren ever born and ch i l d ren  s t i l l  l i v i n q  

Questions asked o f  women on ch i l d ren  ever born  
and s t i l l  l i v i n g ,  and those dead a t  t h e  t ime o f  
the  census a l so  have a l ong  t r a d i t i o n  i n  popula-
t i o n  censuses. The approaches o f  t he  coun t r i es  
i n  the  l a s t  20 years t o  ob ta in  the  number o f  
ch i l d ren  ever born were e i t h e r  made by t h e  
s t ra igh t fo rward  quest ion "how many c h i l d r e n  have 
you ever borne a l i ve?"  (108 censuses i n  t h e  
1970s and i n  102 censuses i n  the  1980s) or by a 
der ived in fo rmat ion  from two independent ques-
t ions :  

"The number o f  c h i l d r e n  s t i l l  l i v i n g  a t  the  
t ime o f  the census", and "the number o f  
ch i l d ren  who have d ied  up t o  the  census date". 

F i f t e e n  censuses i n  the  1970s and 23 censuses 
i n  the  1980s have used t h i s  l a t t e r  approach. 
The reason t o  s p l i t  c h i l d r e n  ever born i n  these 
two categor ies was i n i t i a l l y  t o  minimize omis- 
sions o f  ch i l d ren  who d ied  s h o r t l y  a f t e r  b i r t h .  
Ea r l y  i n  the 1960s, in fo rmat ion  on c h i l d r e n  dy- 
i n g  (or  surv iv ing)  were viewed as sources 80 es-
t imate m o r t a l i t y  i n  infancy and childhood. 

Informat ion on c h i l d r e n  ever born should be  
gathered from a l l  women i n  t h e i r  reproduct ive 
ages regardless of c i v i l  status. However, 
some count r ies  have def ined other universes. 
For example, count r ies  i n  which b i r t h s  t o  moth- 
e rs  a t  ages below 15 were important, from t h e  
s t a t i s t i c a l  p o i n t  o f  view, have lowered the  age 
l i m i t  t o  14, 13, 12, 11 or  even t o  10. Further-
more, as i n  some s o c i e t i e s  questions on c h i l d r e n  
ever born and su rv i v ing  become a sens i t i ve  i ssue 
for s i n g l e  women, a s izeab le  number o f  count r ies  
have r e s t r i c t e d  these i tems t o  ever-married 
women or  current ly-marr ied women. This was t h e  
case o f  most Asian and European countr ies.  
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Below are some o f  the  other1,subgroups o f  women born a l i v e  was included only i n  14 censuses i n  
from whom data were co l l ec ted  i n  the censuses the  1970s and i n  23 censuses i n  the  1980s. The 
o f  t he  l a s t  20 years: 1981 census o f  New Zealand made a somewhat d i f -  

-- A l l  women aged 12 t o  49 years fe ren t  approach. I t  inqu i red  about the  9wnber 
A l l  women aged 15 t o  54 years o f  years s ince l a s t  c h i l d  was born". 

-- All women aged 10 years and above 

-
Ever-married women under 50 years o f  age To improve s tud ies  on sex d i f f e r e n t i a l  i n  i n -

- Ever-married women under 70 years o f  age fan t  mor ta l i t y ,  sex o f  the  most recent death 
Ever married women aged 15 t o  54 years among the  most recent l i v e  born have been col-  

- Cur ren t ly  married women l e c t e d - o n l y  i n  2 censuses i n  the 1970s and i n  2 
censuses i n  the  1980s. 

The main l i m i t a t i o n  o f  data on l i f e t i m e  fe r -  
t i l i t y  i s  t h a t  no t im ing  could be i n f e r r e d  f o r  Aside from these approaches, 5 censuses i n  the 
the  age-specif ic f e r t i l i t y  ra tes  estimated on 1970s and 13 censuses i n  t h e  1980 decade have 
the bas is  o f  these data, except f o r  t he  l a t e s t  included a s t ra igh t fo rward  question 
developments i n  methodology. S imi la r  problems in fo rmat ion  on deaths w i  L

t o  c o l l e c t  
i n f a n t  h reference t o  a 

occur with m o r t a l i t y  estimates. I n  a l l  cen- re t rospec t ive  f i x e d  period, ge , r a l l y  one year. 
suses, ch i l d ren  ever born co l l ec ted  through th is  Sex among the  i n f a n t  deceased was inves t i ga ted  
approach were c l e a r l y  omitted, espec ia l l y  by the  i n  Rwanda (1978), Burundi (19791, Comoros 
o ldes t  cohorts o f  women, i.e., 35 years and (1980), D j i b u t i  (1983) and Za i re  (1984). This 
above. I t  was argued t h a t  women might under- approach obviously has a l l  t he  l i m i t a t i o n s  des- 
repo r t  t h e i r  ch i l d ren  who have l e f t  home and are  c r i bed  f o r  deaths o f  a l l  ages i n  the  previous 12 
l i v i n g  elsewhere and those who d ied  i n  e a r l y  in- months. 
fancy. Therefore, new rewording o f  t he  ques-
t i o n s  was suggested t o  minimize those errors,  as The censuses o f  Zambia (1973,19831,Maur i t i us  
fo l l ows : (1972,1983) and the  Sudan(1973) took a q u i t e  

d i f f e r e n t  approach. They have inqu i red  about 
O f  - t h e  ch i l d ren  you have ever borne a l i v e :  date o f  b i r t h  o f  each c h i l d  born a l i v e ,  and 

How many are  cu r ren t l y  l i v i n g  with you i n  whether o r  no t  a l i v e  a t  the  t ime o f  the  census, 
t h i s  household? i.e., a materni ty h i s t o r y .  This i s  an unusual 

- How many are  cu r ren t l y  l i v i n g  elsewhere i n  approach i n  a popu la t ion  census, as i t  i s  a more 
another household? r e f i n e d  technique and more su i tab le  f o r  sample 

- How many have died? surveys due t o  the  lengthy in te rv iews they re-
q u i r e  and added complexi t ies i n  the  coding, 

Seventeen censuses i n  the  1970s and 28 cen- e d i t i n g  and t a b u l a t i o n  stages. 
suses i n  the  1980s have approached the  problem 
i n  the  above way, although, they are more sui t - Undoubtly, i n q u i r i n g  about the  date of the  
able f o r  a survey as they are more lengthy and l a s t  b i r t h  and whether or  no t  t h a t  b i r t h  was 
t ime consuming (see t a b l e  1). a l i v e  a t  the  t ime o f  the  census have performed 

much b e t t e r  than the  t r a d i t i o n a l  s t ra igh t fo rward  
Date o f  the  most recent b i r t h  born a l i v e  questions on c h i l d r e n  ever born i n  the  pas t  year 

and how many were dead among them. They, 
A t  t he  same t ime t h a t  improvements i n  tech- i n  fac t ,  have reduced the  problem o f  misconcep- 

niques t o  c o l l e c t  data on l i v i n g  and dead t i o n  o f  the reference per iod  and the re fo re  the 
ch i l d ren  were made, another s t ra tegy  was sought i n f a n t  m o r t a l i t y  est imates and cur ren t  age-
t o  F o l l e c t  . data on recent f e r t i l i t y  and mortal-  s p e c i f i c  f e r t i l i t y  r a t e s  have been improved. 
i t y  I t  was proposed t o  c o l l e c t  t he  date of However, they d i d  n o t  overcome a l l  the  e x i s t e n t  
t he  most recent c h i l d  born a l i v e  and whether or problems o f  in fo rmat ion  der ived from retrospec- 
no t  t h i s  c h i l d  was a l i v e  a t  the  t ime o f  t he  cen- t i v e  questions. There are a number o f  a n a l y t i -  
sus i nqu i r y .  Data on ch i l d ren  born a l i v e  i n  the  c a l  techniques f o r  t he  assessment and co r rec t i on  
preceding 12 months and ch i l d ren  dead i n  the  o f  bas ic  data. 
same per iod  could then be obtained a t  t he  pro- 
cessing stage. This approach would minimize the  Data on orphanhood 
misconception o f  the reference period. The 
follow-up question o f  the  l a s t  b i r t h  was in- Gevelopments on i n d i r e c t  techniques f o r  demo- 
tended f o r  improving the  counts on i n f a n t  graphic es t imat ion  o f  adu l t  male and female 
deaths. Twenty-seven censuses i n  the 1970s and m o r t a l i t y  have l e d  t o  the  i n c l u s i o n  o f  s p e c i f i c  
32 censuses i n  the 1980s have approached data questions i n  censuses and sample surveys t o  col-  
c o l l e c t i o n  on cur ren t  f e r t i l i t y  through t h i s  l e c t  data on s u r y p a l  . o f  n a t u r a l  o r  b i o l o g i c a l  
question. mother and fa the r  Most recent ly ,  the  surv i -  

v a l  o f  the  f i r s t  spouse has been sought fo r  the 
The e a r l i e s t  censuses t o  inc l6de these ques- same purpose. Questions i n  census question-

t i o n s  were those o f  Zambia (1969) and the  Solo- n
-

a i res  read as fo l lows: 
mon Is lands  (1970). Surv i va l  o f  the  l a s t  c h i l d  -

I s  you mother s t i l l  a l i ve?  
I s  your fa the r  s t i l l  a l i ve?  
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Data gathered from these questions conta in  no basic demographic parameters. Data on age, sex, 
in fo rmat ion  about t im ing  e i the r ,  as the expected 
responses were simply: yes, no, or  unknown. 
Both data on orphanhood o f  mother and fa the r  
were co l l ec ted  i n  10 censuses o f  the 1970s and 
i n  13 censuses o f  the  1980s. Maternal orphan- 
hood on ly  was co l lec ted '  i n  5 censuses o f  the  
1970s and i n  15 censuses o f  the 1980s. The ear- 
l i e s t  attemDts are found i n  the censuses o f  Ken- 
ya and Uganda (19691, Cuba (1970) and Portugal  
(1970). 

A question intended f o r  overcoming dupl ica- 
t i o n s  of parents t h a t  were commonly reported by 
s i b l i n g s  was then proposed: "Are you the  o ldes t  
su rv i v ing  c h i l d  o f  your mother/father?" Thus, 
tabu la t ions  on orphanhood from mother/father 
w i l l  be r e s t r i c t e d  t o  the  e ldes t  su rv i v ing  
ch i ld ren .  These questions were included i n  the  
1974 census o f  Bangladesh, and i n  the 1978 cen-
suses o f  t he  Uni ted Republic o f  Tanzania and 
K i raba t i .  Unfortunately, f u r the r  ana lys is  o f  
these data i n  d i f f e r e n t  count r ies  o f  the  world, 
have shown t h a t  an unacceptable number o f  people 
claimed t o  be the  e ldes t  c h i l d  o f  t h e i r  mother. 

The most common biases o f  these data arose 
from the  adoption e f f e c t ,  m u l t i p l e  repo r t i ng  o f  
the same parents by s ib l i ngs ,  the  ef fect  o f  de- 
c l i n i n g  mor ta l i t y ,  n i isreport ing o f  the  respon-
dents age. 

Data on widowhood 

Questions about the  s u r v i v a l  o f  the  f i r s t  
spouse were suggested t o  improvelfstiniations o f  
adu l t  male and female m o r t a l i t y  . The e a r l -
i e s t  attempts i n  populat ion censuses are found 
i n  Bangladesh (19741, F i j i  (1976) and more re -  
c e n t l y  i n  the  United Republic o f  Tanzania 
(19781, t he  Uni ted States o f  Anierica ( i n  a re -  
t rospec t ive  survey o f  f e r t i l i t y  and m o r t a l i t y  
t i e d  t o  the  1980 populat ion census) and i n  Mau-
r i t i u s  (1983). The universe from which these 
data were co l l ec ted  was the  ever-married popula-
t i o n .  The most common wording o f  the  question 
was: " I s  your f i r s t  husband s t i l l  a l i ve?"  

The poor performance o f  the  suggested approach 
has been a t t r i b u t e d  t o  the  e f fec t  o f  remarriage, 
as i t  i s  more l i k e l y  t h a t  respondents might have 
given in fo rmat ion  from t h e i r  present and n o t  
from t h e i r  f i r s t  spouse. Another source o f  e r -  
ror arose i n  those countr ies having a s izeable 
p ropor t ion  o f  t h e i r  populat ion l i v i n g  i n  con-
sensual unions. I t  i s  assumed t h a t  these 
people might have been confused on what should 
be considered a former marriage. 

Other re levant  data from populat ion censuses f o r  
the measurement o f  f e r t i l i t y  and m o r t a l i t y  

I 

The populat ion census c o l l e c t s  other data f o r  
the  d i r e c t  as w e l l  as i n d i r e c t  est imat ion o f  

p lace o f  b i r t h ,  usual  place o f  residence and 
other economic and s o c i a l  variables, down t o  the  
smallest geographical subd iv is ion  o f  t h e  country, 
a l lows f o r  es t imat ing  age-specif ic and character- 
s p e c i f i c  f e r t i l i t y  and m o r t a l i t y  rates,  l i f e  ta -  
b les  and other bas ic  parameters, i n  combination 
with h igh  q u a l i t y  data from the  c i v i l  r e g i s t r a -  
t i o n  system. For the  group o f  count r ies  with de-
f e c t i v e  r e g i s t r a t i o n  data, some o f  the  same 
var iab les  can be extremely use fu l  for  demographic 
est imat ion through a number o f  i n d i r e c t  tech-
niques. 

N u p t i a l i t y  var iab les  co l l ec ted  i n  the  popula-
t i o n  censuses can p lay  a , s ign i f i cgn t  r o l e  i n  i m -
proving i n d i r e c t  est imates o f  f e r w l i t y  and mor- 
t a l i t y  when age mis repor t ing  i s  a major problem. 
I t  i s  bel ieved t h a t  date o f  marriage i s  much more 
e a s i l y  r e c a l l e d  than age (or date o f  b i r t h ) ,  be-
cause marriage i s  a very important event and more 
recent than b i r t h .  Therefore, a question t o  de- 
f i n e  "time i n  marriage" was suggested, which i n  
census questionnaires o f t e n  read as fo l lows: - What i s  the date o f  your f i r s t  marriage?

(o r  age a t  f i r s t  marriage) 
- Time, i n  years, s ince the  f i r s t  marriage?

(or  t ime elapsed, i n  years, from the  f i r s t  
marriage) 
How many years have you been married? 

Any one o f  these a l te rna t i ves  needed an addi- 
t i o n a l  question: "Are you s t i l l  i n  your f i r s t  
marriage?" In fo rmat ion  on t ime i n  marriage was 
co l l ec ted  i n  59 censuses o f  t he  1970s and i n  55 
censuses o f  the  1980s. 

Other data re levant  t o  f e r t i l i t y  es t imat ion  are 
mother's age a t  t he  t ime o f  her f i r s t  l i v e  born 
c h i l d .  T h i r t y  censuses i n  the  1970s and 23 cen-
suses i n  the 1980s co l l ec ted  th is  informat ion.  

F i n a l l y ,  an i t em t h a t  i s  usua l ly  c o l l e c t e d  i n  
populat ion censuses f o r  c o n t r o l  purposes, " the 
re la t i onsh ip  o f  each repor ted  household member t o  
the  head o r  reference member o f  household", has 
a lso  been used s ince  the  1970s f o r  f e r t i l i t y  es-
t ima t ion  i n  some countr ies.  The so-cal led own-
ch i l d ren  technique uses these data t o  i d e n t i f y  
t he  n a t u r a l  mother, when possible, o f  each c h i l d  
enumerated i n  the  correspondent census question-
naire,  then f e r t i l i t y  h i s t o r i e s  are reconstructed 
and from them aggregate f e r t i l i t y  and age s t ruc -  
t u r e  o f  f e r t i l i t y  can be estimfied provided t h a t  
age ni isreport ing i s  no t  severe. 

Advantages and disadvantages o f  census data 
for  f e r t i l i t y  and m o r t a l i t y  est imat ion 

The s t rength  o f  the  census data stems from t h e  
fac t  t h a t  populat ion f i gu res  by sex, age, p lace  
o f  b i r t h ,  usual residence and other s o c i a l  and 
economic var iables,  are r e a d i l y  ava i l ab le  a t  a l l  
desired l e v e l s  o f  geographical subd iv is ion  o f  t he  
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country. This i s  the  populat ion a t  r i s k  t o  ca l -  
cu la te  var ious basic demographic parameters. 
Furthermore, these f i gu res  are f ree  o f  most 
k inds  o f  sampling errors.  These are advantages 
no t  shared by the  sample surveys. 

The general l i m i t a t i o n s  o f  the  census data a re  
those common t o  in fo rmat ion  gathered from r e t r o -  
spect ive questions. Any h i s t o r i c a l  reconstruc- 
t i o n  o f  personal data i s  subject  t o  r e c a l l  
lapse. Timing and cos t  are l a r g e r  than i n  the  
case o f  sample surveys. Moreover, the  respon- 
dent i n  a populat ion census i s ,  i n  general, t he  
head o f  t h e  household who a lso  serves as a proxy 
respondent f o r  other household members. Th is  i s  
a f a c t o r  t h a t  leads t o  mis-statements o f  age, 
under-report ing o f  b i r t h s  and deaths, misdat ing 
o f  b i r t h s  and deaths, among others. Even 
though e r ro rs  i n  the data were minimized, a pop- 
u l a t i o n  census can never provide, as does the  
c i v i l  r e g i s t r a t i o n  and v i t a l  s t a t i s t i c s  system, 
data f o r  est imat ion o f  cur ren t  f e r t i l i t y  and 
mor ta l i t y .  Such l i m i t a t i o n  stems from the  f a c t  
t h a t  de ta i l ed  census data are general ly no t  
ava i l ab le  u n t i l  a t  l e a s t  2 o r  3 years a f t e r  the  
f i e l d  work has ended. A f u r the r  shortcoming i s  
t h a t  a census can c o l l e c t  very l i t t l e  informa- 
t i o n  about each v i t a l  event thus l i m i t i n g  
the  in-depth study o f  d i f f e r e n t i a l s .  The most 
common e r r o r s  found i n  populat ion censuses re -  
l a t i n g  @.data on f e r t i l i t y  may be l i s t e d  as 
fo l lows . 
- Er ro rs  o f  omission: ch i l d ren  who died, 

who l e f t  home, ch i l d ren  born o f  a husband 
o ther  than the  current one, ch i l d ren  given 
out i n  adoption. 

- Er ro rs  o f  inc lus ion :  Foeta l  deaths reported 
as ch i l d ren  who died i n  infancy, ch i l d ren  
born by another w i fe  t o  cur ren t  husband, 
adopted ch i ld ren ,  grandchildren. 

I n  add i t i on  t o  the  question o f  complete 
counts,, there  are  problems o f  misstatements i n  
recons t ruc t ing  personal h i s t o r i e s  o f  i n d i v i d -
uals. I n  many developing countr ies there  are 
people who do n o t  know t h e i r  age, and age i s  n o t  
o f  p a r t i c u l a r  s ign i f i cance t o  them. I n  the  ab- 
sence o f  some s p e c i f i c  reference po in ts  f o r  the  
reckoning o f  age, i t  may no t  be possible t o  ob- 
t a i n  even a reasonably accurate statement o f  
age. This poses a spec ia l  problem i n  es t imat ing  
f e r t i l i t y  as w e l l  as m o r t a l i t y  from census ques- 
t ions .  Therefore, the  condi t ions and c u l t u r a l  
f ac to rs  o f  the  populat ion being studied have a l -  
so important e f f e c t s  on the  data c o l l e c t i o n  pro- 
cess. 

The f a i l u r e  t o  enumerate v i t a l  events i s  due 
t o  a number o f  other reasons. I n  some socie-
t i e s ,  there are  de l ibera te  e f f o r t s  t o  conceal 
the  f a c t  o f  b i r t h  or death f o r  supers t i t i ous  
reasons. There are a l so  memory'lapses even on 
so important an event as b i r t h  or death. 
I n  cu l tu res  where a greater premium i s  placed on 

males, b i r t h s  and deaths o f  females a r e  more 
l i k e l y  t o  be underenumerated. I n  a d d i t i o n  t o  
the problems o f  r e c a l l ,  there are  d i f f i c u l t i e s  
i n  the  accurate da t i ng  o f  events which r e s u l t s  
i n  the  underreport ing o r  overreport ing o f  t he  
number o f  events dur ing  the  reference per iod.  

I f  age s t r u c t u r e  i s  d is to r ted ,  a l l  spec i f i c  
f e r t i l i t y  and m o r t a l i t y  r a t e s  and der ived  i n d i -  
ca tors  would be af fected. Even though the re  are  
a number o f  methods f o r  smoothing the  age d is -  
t r i b u t i o n ,  they are  mostly su i ted  f o r  c losed 
populat ion, thus, making very d i f f i c u l t  t h e  ad- 
justment o f  age-sex s t ruc tu re  a t  t he  subnational 
leve ls .  Otherwise, ne t  i n t e r n a l  m ig ra t i on  
should be known. 4, 


F i n a l l y ,  as a census i s  a vgty c o s t l y  opera- 
t i o n  and requ i res  long advance planning, i t  i s  
taken only p e r i o d i c a l l y  a t  about ten-year i n t e r -
mals. Therefore, populat ion estimates and pro- 
j e c t i o n s  a re  e s s e n t i a l  in. in te rcensa l  periods. 

These are  some o f  the reasons t o  seek other 
methods o f  data c o l l e c t i o n  t o  measure recent 
changes i n  f e r t i l i t y  and mor ta l i t y ,  t o  assess 
the populat ion growth and t o  evaluate a number 
o f  programmes. Household sample surveys provide 
an important veh ic le  f o r  the  c o l l e c t i o n  o f  t he  
f e r t i l i t y  and m o r t a l i t y  data o f f e r i n g  even more 
f l e x i b i l i t y  t o  combine d i f f e r e n t  techniques f o r  
data c o l l e c t i o n  on f e r t i l i t y  and m o r t a l i t y .  

FERTILITY AND MORTALITY DATA FROM SAMPLE SURVEYS 

The developments i n  sampling theory and house- 
ho ld  survey techniques i n  the l a s t  th ree  decades 
have l e d  t o  the  growing use o f  sample survey t o  
c o l l e c t  data needed t o  estimate bas i c  parameters 
o f  f e r t i l i t y  and mor ta l i t y .  Shor t l y  a f t e r  
World War 11, re t rospec t i ve  surveys began t o  be 
used i n  developing countr ies.  A t  the  beginning, 

t.hese surveys apmoached the  problem i n  a s i m i l a r  
way t h a t  popu la t ion  censuses did,  i.e., through 
re t rospec t ive  questions. I n  the  per iod  o f  1960- 
1980, 81 developing count r ies  have conducted a t  
l e a s t  one major survey: 33 count r ies  i n  Af r i ca ,  
24 i n  Asia and 24 i n  L a t i n  America. More than 
h a l f  o f  the  81 f e r t i l i t y  surveys were conducted 
as a p a r t  o f ,  o r  i n  assoc$$ion with t h e  World 
F e r t i l i t y  Survey Programme . Follow-up sample 
surveys (named a l so  a prospect ive survey, a 
mult i-round survey, the  household change tech-
nique) were undertaken by a number o f  count r ies  
t o  assess t h e i r  cur ren t  l e v e l s  and pa t te rns  o f  
f e r t i l i t y  and m o r t a l i t y  and the  populat ion 
growth. A more complex approach o f  data co l lec -  
t i o n ,  t he  dual-records system, t h a t  combines a 
mult i-round survey w i t h  a continuous recording 
o f  events i n  the  sample areas have gained con- 
s iderab le  p o p u l a r i t y  mainly i n  Asian countr ies. 

The var ious approaches devised t o  c o l l e c t  
b i r t h s  and deaths and other re levant  data f o r  
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t he  est imat ion of basic demographic measures 
through various types of sample surveys are 
broadly discussed i n  t h i s  section. 

Approaches t o  c o l l e c t  data on f e r t i l i t y  and 
m o r t a l i t y  i n  single-round re t rospec t ive  surveys 

Countr ies have conducted two types o f  s ing le -  
round re t rospec t ive  surveys. One type used a 
shor t  questionnaire s i m i l a r  t o  the  census type. 
The o ther  has combined a shor t  household ques- 
t i o n n a i r e  with a more extended i n d i v i d u a l  ques- 
t ionna i re .  The l a t t e r  was intended f o r  a sub- 
sample o f  the  populat ion only. I n  both types o f  
questionnaires, the  households i n  the sample 
were interviewed once. 

Most o f  the  single-round re t rospec t ive  surveys 
us ing  a shor t  questionnaire have included 
questions t o  ob ta in  the  number o f  c h i l d r e n  ever 
born, the  su rv i v ing  ch i l d ren  up t o  the  i n t e r -
view, the  date o f  t he  most recent b i r t h  and 
whether or no t  a l i v e  a t  the  t ime o f  the  survey 
(or b i r t h s  and deaths i n  the past 12 months), 
data on orphanhood from mother and fa the r  and 
data on s u r v i v i a l  o f  t he  f i r s t  spouse. Another 
s i m i l a r i t y  t o  censuses i s  t h a t  the  in fo rmat ion  
i s  obtained from a responsible adu l t  member o f  
t he  household. The main d i f fe rence stems from 
the  f a c t  t h a t  a survey i s  i n  a b e t t e r  p o s i t i o n  
than a census t o  gather q u a l i t y  data. This i s  
so because i t  covers a smal l  p a r t  o f  the  popula- 
t i o n  and, thus, the  in te rv iewers  are l e s s  numer- 
ous compared t o  those required f o r  a populat ion 
census. This al lows f o r  b e t t e r  t r a i n i n g  o f  t he  
s t a f f  and a c loser  supervis ion o f  the  f i e l d  
work. S im i la r l y ,  a l l  t he  subsequent stages up 
t o  the  dissemination o f  the  data can be con-
t r o l l e d .  

A re t rospec t ive  survey o f  t h i s  type i s  a lso  
more su i tab le  than a census t o  phrase the  
questions i n  the  most des i rab le  way. This i s  
t he  case, f o r  example, on ch i l d ren  s t i l l  l i v i n g  
and ch i l d ren  who have d ied  f o r  which the  fol low- 
i n g  questions can be asked f o r  each sex: 

O f  a l l  boys /g i r l s  t h a t  you have ever borne 
a l i ve :  - How many are l i v i n g  with you i n  t h i s  house- 

hold? - How many are l i v i n g  elsewhere i n  another 
household? 

- How many have died? 

The most common question asked on l i f e t i m e  
f e r t i l i t y  i n  single-round surveys has been 
the  number o f  ch i l d ren  ever born a l i ve .  A l -
though t h i s  i s  a s t ra igh t fo rward  question asked 
by b e t t e r  t r a i n e d  enumerators, i t  i s  subject  t o  
the  same kinds o f  response e r ro rs  as the  census 
method. They have resu l ted  i n  6vercounts as 
w e l l  as undercounts o f  the  number o f  ch i l d ren  
ever born a l i v e ,  p a r t i c u l a r l y  due t o  e r r o r s  o f  

memory lapse. The estimated median percentage 
o f  b i r t h  coverage i n  7 Asian populat ion growth 
est imat ion s tud ies  i n v o l v i n g  s ing le  round sur-
veys was 67 percent and range was 28 t o  96 per-
cent when compared with estimates from the  dual- 
records system. The median average f o r  deatP3 
was 51 percent and range was 23 t o  90 percent. 

The undercount o f  in fan ts .  and young c h i l d r e n  
mentioned i n  the  case o f  the  census i s  genera l l y  
no t  any d i f f e r e n t  i n  re t rospec t ive  surveys o f  
th is  type e i the r .  High q u a l i t y  o f  data a re  d i f -  
f i c u l t  t o  ob ta in  espec ia l l y  when l a r g e  numbers 
o f  i n d i v i d u a l s  a re  sampled. Even i f  h i g h l y  
s k i l l e d  personnel were used and the t r a i n i n g  and 
organizat ion o f  the  f i e l d  work Q t a f f  were ade- 
quate, s t i l l  s o c i a l  condi t ions of; 'the popu la t ion  
can d i s t o r t  simple f a c t s  as age, h i s t o r i c a l  data 
regarding b i r t h s  and deaths, and so on. The ex- 
perience with re t rospec t i ve  surveys o f  t h i s  k i n d  
i n  ob ta in ing  complete counts o f  v i t a l  events has 
a lso  been general ly poor. 

Despite a l l  the  l i m i t a t i o n s  o f  t he  data, 
single-round re t rospec t i ve  surveys o f  the  type 
commented on here have been the  main sources o f  
data f o r  m o r t a l i t y  and f e r t i l i t y  est imates i n  
developing countr ies.  S t i l l  f u r the r ,  i t  has 
been suggested t h a t  the  value o f  t h i s  type  o f  
survey could be g r e a t l y  enhanced i f  they were 
repeated a t  regu la r  i n te rva l s .  Such r e p e t i t i o n  
does no t  imply re - in te rv iewing  the  same house- 
holds, bu t  t he  successive samples should a l l  be 
representat ive e i t h e r  o f  the country TI a whole 
or o f  the  same subdiv is ions w i t h i n  it. 

The main advantages o f  t he  single-round ap- 
proach can be found i n  cost ef fect iveness and 
t imel iness.  Thus, survey data could be a v a i l -  
able i n  about two years i nc lud ing  the  l eng th  o f  
advance planning, p re tes t ,  f ie ldwork,  data pro- 
cessing and dissemination o f  the  data compared 
t o  the  longer per iods f o r  a populat ion census, a 
mult i-round survey or a dual-records system. 

The other type  o f  single-round re t rospec t i ve  
survey, using extended questionnaires, have 
proved t o  be even more f l e x i b l e  than the  regu la r  
one. Examples o f  these surveys are those o f  t he  
World F e r t i l i t y  Survey Programme. A matern i ty  
h i s t o r y  (or a pregnancy h i s t o r y )  i s  inc luded f o r  
t h i s  purpose and completed f o r  each ever-married 
woman or other  wel l -def ined subuniverse. Th is  
approach overcomes the  l ack  o f  in fo rmat ion  about 
t im ing  i n  est imates o f  f e r t i l i t y  and m o r t a l i t y  
der ived from l i f e t i m e  f e r t i l i t y ,  thus avoiding 
the re l i ance  on t h e o r e t i c  demographic models t o  
estimate the  bas ic  measures. I t  a lso  minimizes 
the  e r r o r s  genera l l y  found i n  simple s ing le -
round surveys and i n  populat ion censuses. 

The materni ty h i s t o r y  approach c o l l e c t s  dates 
and sex f o r  every c h i l d  born a l i v e  f o r  each 
ever-married woman and, i f  applicable, the  date 
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(age) a t  death. Recent i n f a n t  and c h i l d  mortal-  
i t y  ra tes  can be ca lcu la ted  from these data f o r  
about 20 years p r i o r  t o  the  survey. Both, t he  
numerators and denominators o f  the  r a t e s  are 
b u i l t  i n t o  the  materni ty h i s to ry .  S i m i l a r l y ,  
age-specific f e r t i l i t y  ra tes  can be ca lcu la ted  
f o r  a number o f  years p r i o r  t o  the  survey. 

Aside from inc lud ing  a materni ty h i s t o r y ,  a 
wider range o f  soc ia l ,  economic and other var- 
i a b l e s  have been included, namely, a marriage 
h i s to ry ,  a t t i t u d e s  towards s i ze  and fami ly  plan- 
ning, knowledge and p r a c t i c e  o f  contracept ive 
methods, l e v e l  o f  education, occupation, r e l i -
gion, and so on. They have proved very use fu l  
i n  i d e n t i f y i n g  those fac to rs  t h a t  can exp la in  
changes i n  f e r t i l i t y  and mor ta l i t y .  Further-
more, a shor te r  household questionnaire with 
re t rospec t ive  questions on f e r t i l i t y  and mortal-  
i t y ,  when coupled with the  more extended one, 
gave the  opportuni ty f o r  mutual eva lua t ion  and 
p l a u s i b i l i t y  o f  t he  parameters they yielded. 

I t  i s  worth no t i ng  t h a t  the  in te rv iewers  f o r  
t h i s  type o f  approach need t o  be more s k i l l e d  
and b e t t e r  t r a i n e d  than those f o r  censuses and 
regu la r  re t rospec t ive  surveys, and pre ferab ly  
women. The f ie ldwork  requ i res  c loser  supervi- 
sion. Furthermore, t he  respondent must be the  
woman h e r s e l f  and no t  a proxy respondent, 
due t o  the  l a r g e  amount o f  h i s t o r i c a l  data t h a t  
have t o  be provided. 

Experience gathered from analyzing these data 
have shown, however, t h a t  materni ty h i s t o r i e s  
a re  subject  t o  several  sources o f  e r r o r  a r i s i n g  
from date and ag5f”isstatements and underreport- 
i n g  o f  ch i ld ren .  Systematic e r ro rs  pe rs i s ted  
even when a de ta i l ed  questionnaire has been 
used. Among the  other l i m i t a t i o n s  i s  the  longer 
t ime requ i red  f o r  each in te rv iew compared 
with t h a t  for  a populat ion census or a regu la r  
re t rospec t ive  survey. A study conducted among 
count r ies  p a r t i c i p a t i n g  i n  the World F e r t i l i t y  
Survey Programme revealed t h a t  the t ime per in-
terview ( t o  ever-married women only)  ranged from 
25 m i w t e s  i n  Thailand t o  57 minutes i n  Bangla-
desh, thus increasing s i g n i f i c a n t l y  the  cost 
o f  the  survey. Furthermore, t he  complexity o f  
data co l l ec ted  f o r  every woman c a l l e d  f o r  very 
s k i l l e d  personnel a t  the  data processing stage. 

The follow-up (mult i-round) survey approach 
t o  c o l l e c t  current data on f e r t i l i t y  and 
m o r t a l i t y  

A prospect ive survey was devised t o  c o l l e c t  
data on f e r t i l i t y  and mor ta l i t y ,  thus memory 
lapse and misconception o f  the reference per iod  
would be minimized. I t  uses the  household 
change technique due t o  l i v e  b i r t h s ,  deaths, and 
in-out migration. For these purboses, c l u s t e r s  
o f  households are interviewed repeatedly within 
a c e r t a i n  pe r iod  o f  time. Based on var ious 

count r ies ’  experiences, th ree  o r  more rounds 
were conducted a t  about 6-month i n t e r v a l s .  ’ An 
inventory o f  a l l  members o f  the  household and 
c e r t a i n  bas ic  p a r t i c u l a r s  a re  recorded i n  the 
f i r s t  round. A t  each subsequent round, changes 
i n  the  household composition are used t o  p rov ide  
in fo rmat ion  on b i r t h s ,  deaths, and in -ou t  migra-
t i o n  among members o f  the  household s ince  the 
l a s t  interview. Special  i n s t r u c t i o n s  are  given 
t o  t h e  in te rv iewer  when emigrations occur t o  be 
sure t h a t  a death i s  no t  omit ted i n  order t o  
minimize the  well-known problem o f  omissions o f  
deaths i n  th i s  k i n d  o f  survey. 

To improve the  repo r t s  on i n f a n t  deaths, a 
question on whether or  n o t  i t h e  interviewed 
woman ( i n  ch i ldbear ing  age) i s tp regnant  a t  the 
t ime o f  each in te rv iew  i s  sometimes recorded. 
Thus, i n  the  subsequent rounds, t he  outcome o f  
those pregnancies can be obtained and i n f a n t  
deaths registered. 

A pe r fec t  consistency o f  numerators and denom- 
i n a t o r s  can be secured with th i s  approach i n  
terms o f  age, place o f  residence and other 
cha rac te r i s t i cs .  However, t h i s  does no t  apply 
t o  i n f a n t s  who were born and died between rounds 
or when deaths occurred among in-migrants be-
tween rounds. Current leve ls ,  s t r u c t u r e  and 
d i f f e r e n t i a l s  on f e r t i l i t y  and m o r t a l i t y  can be 
d i r e c t l y  ca lcu la ted  from these data w i thout  
making use o f  any demographic model. Moreover, 
in fo rmat ion  on the  populat ion a t  r i s k  i s  ob-
ta ined d i r e c t l y  from the  survey, t he  reference 
per iod  i s  r e a d i l y  f i x e d  by the  date o f  the  f i r s t  
and the  l a s t  rounds i n  which each person i s  
covered by the  survey, and f i n a l l y ,  the e f fec t  
o f  in-out m ig ra t i on  i s  c o n t r o l l e d  f o r  every 
sampled subd iv is ion  within the  country. 

Furthermore, t he  f a c t  t h a t  the  survey com-
p r i ses  var ious rounds al lows f o r  c o r r e c t i n g  in-
consistencies o f  t he  data found i n  previous 
rounds. For r e c i p r o c a l  checking, a retrospec-
t i v e  survey can be inc luded i n  the l a s t  round o f  
the  fol low-up survey. Thus, two d i f f e r e n t  ap- 
proacpss can be made without inc reas ing  the 
cost. 

The fol low-up approach seems t o  be a promising 
method o f  data c o l l e c t i o n  t o  secure v i t a l  ra tes  
f o r  the  subnational as w e l l  as f o r  t he  n a t i o n a l  
l e v e l  wi thout r e l y i n g  on t h e o r e t i c a l  models, 
provided t h a t  a h igh  q u a l i t y  o f  data i s  secured. 
However, i t  a l so  has shortcomings. 

Among the  disadvantages i s  t h e  need for 
a l a rge  sample i n  order t o  secure a su f f i c i en t  
number o f  b i r t h s  and deaths as they have low 
frequency i n  the  populat ion, espec ia l l y  when 
d i f f e r e n t i a l s  a re  t o  be studied. Other draw-
backs o f  t h i s  method are those concerned w i th  
t iming, cost  and administrat ion.  The f ie ldwork  
i t s e l f  i s  never l e s s  than two years, t o  which 
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l eng th  o f  t he  advance planning and leng th  o f  
data processing must be added. The cos t  i s  
l a r g e r  compared t o  t h a t  o f  a single-round r e t r o -
spect ive survey, because the  need t o  ma in ta in  
the  we l l - t ra ined s ta f f  dur ing the  whole per iod  
o f  the  f ie ldwork.  On the  admin is t ra t i ve  side, a 
number o f  surveys taken i n  various count r ies  
have proved t h a t  such excercises are d i f f i c u l t  
t o  keep a t  h igh  standards o f  q u a l i t y  as commit- 
ment o f  the  interviewers,  enthusiasm and super- 
v i s i o n  % i n e v i t a b l y  lowered with the  passing 
o f  time. 

To these factors,  one has t o  add t h a t  the  re -  
s u l t s  from these approaches have a lso  been un-
sa t i s fac to ry .  For example, the follow-up sample 
should be p a r t i c u l a r l y  h e l p f u l  i n  the  enumera-
t i o n  o f  deaths. However, deaths, espec ia l l y  
those occurr ing t o  heads o f  households, o f t e n  
lead t o  the  d i s s o l u t i o n  o f  the households and 
present problems o f  l o c a t i n g  i n d i v i d u a l s  i n  the  
sample household i n  subsequent rounds. The me- 
d ian  completeness fo r  deaths i n  the 13 fol low- 
up surveys conducted i n  Asian countr ies was 72 
percent and range was between 50 and 89 percent. 
The median completeness f o r  b i r t h s  was 83 p5f-
cent and range was between 66 and 92 percent. 

Dual-records system approach 

To ob ta in  f u r t h e r  refinements i n  the  measure 
o f  cur ren t  f e r t i l i t y  and mor ta l i t y ,  the  dual-
records system was devised. I n  t h i s  system, 
data on v i t a l  events are obtained i n  a def ined 
area by two independent data c o l l e c t i o n  methods, 
a pe r iod i c  household survey and a separate re -  
p o r t i n g  method. The r e p o r t i n g  subsystem i s  one 
whereby a v i t a l  event record i s  compiled on a 
cur ren t  basis f o r  each b i r t h  and death occur r ing  
i n  the  sample households by some form o f  con t in -  
uous v i t a l  event recording. This may invo lve  
regu la r  v i s i t s  t o  the  household or  i t  may 
r e l y  on a network o f  informers, and the  recorder 
v e r i f i e s  the occurrence o f  the events. 

The basel ine household in te rv iew survey i s  
very much l i k e  the  i n i t i a l  v i s i t  i n  the  mult i -
round surveys where a l l  the members o f  the  
household are i d e n t i f i e d  and the personal 
p a r t i c u l a r s  recorded. I n  the  subsequent sur-
veys, t he  changes i n  the  populat ion composition 
o f  t he  households t h a t  took place since the  l a s t  
v i s i t  a re  recorded. A f t e r  each household i n t e r -  
view survey, t he  b i r t h s  and deaths observed in-

, dependently i n  the  two subsystems are matched t o  
ascer ta in  the events reported by both data co l -  
l e c t i o n  methods, the events reported by the  spe- 
c i a l  recording subsystem only, and the  events 
i d e n t i f i e d  i n  the  household survey only. An es-
t imate o f t  the  v i t a l  events missed by both sub- 
systems i s  made using the  Chandrqse karan-Deming 
formula, which permits an estimate o f  t o t a l  
events. This provides an i n t e r n a l  check on the  
completeness o f  repo r t i ng  by the  i n d i v i d u a l  sys- 
tem. 

I n  the dual-records system, every event 
recorded by e i t h e r  o f  t he  subsystems i s  counted 
as an event. Therefore, i t  i s  c r u c i a l  t h a t  the  
matching o f  records from the  two subsystems be 
o f  h igh  q u a l i t y  so t h a t  the  unmatched out-of- 
scope events can be deleted a f t e r  a thorough 
f i e l d  check. This w i l l  be a problem i n  t h e  de- 
veloping count r ies  where manual matching i s  more 
l i k e l y  t o  be used. Manual matching i s  a d i f f i -  
c u l t  and labor ious  process even i f  t h e  i d e n t i f y -  
i n g  in fo rmat ion  on the  two sets o f  records i s  
f a i r l y  c lear .  I n  some countr ies, t he  primary 
match cannot be by name o f  the  c h i l d  because 
babies are  no t  g iven  a name u n t i l  they are past 
the  new born stage. I n  some countr ies,  n ick -
names are used f r e e l y  and the  name used may vary 
depending on the  occasion. 5 t i  

I n  add i t i on  t o  the  var ious c u l t u r a l  fac to rs ,  
t h a t  complicate matching, the  process i t s e l f  is 
not  easy t o  ca r ry  ou t  because there are  no c l e a r  
c r i t e r i a  t o  determine what i s  a match. I n  gen-
e ra l ,  i f  the  matching c r i t e r i a  ace t o o  r i g i d ,  an 
overcount w i l l  r e s u l t .  I f  the  matching c r i t e r i a  
are too lose ,  there  w i l l  be an underestimate o f  
the  v i t a l  events. 

Adding t o  the  cos t  o f  ' the  matching procedure 
i s  t he  necessary f i e l d  checks o f  t he  unmatched 
records. Unless the  f a c t s  are v e r i f i e d ,  i t  i s  
poss ib le  t h a t  the  counts w i l l  be i n f l a t e d  by the  
i nc lus ion  o f  events t h a t  are out-of-scope i n  
terms o f  t ime and def ined populat ion. 

Experiments with the  dual-records system have 
been conducted i n  Pakistan, Ind ia ,  Thailand, 
Turkey, L ibe r ia ,  Colombia, Morocco, The P h i l i p -  
pines, and B n y a .  These studies have been w e l l  
documented. The Ind ian  Sample Reg is t ra t i on  
Scheme, which i s  b a s i c a l l y  a dual-records sys-
tem, has been operat ing on a continuous bas i s  
for  more than twenty years. 

Las t ly ,  t h i s  i s  a l so  a good data c o l l e c t i o n  
approach t o  est imate demographic parameters a t  
the  subnational l e v e l s  by the  d i r e c t  method, 
i.e., wi thout r e l y i n g  upon i n d i r e c t  techniques 
f o r  est imation. But the cost and the  matching 
problems are  fac to rs  t h a t  have t o  be c a r e f u l l y  
considered. 

INDIRECT TECHNIQUES FOR ESTIMATION OF V I T A L  
RATES . . 

The de f i c ienc ies  o f  d i r e c t  es t imat ion  tech-
niques, espec ia l l y  t he  single-round survey, and 
the attendant cos t  o f  the  surveys, l e d  t o  the 
development o f  i n d i r e c t  techniques o f  demogra-
ph ic  estimation. These methods a re  based on 
mathematical models and u t i l i z e  data from sur- 
veys and censuses on demographic va r iab les  ob- 
ta ined  re t rospec t i ve l y  i n  answer t o  questions 
such as l i f e t i m e  f e r t i l i t y ,  widowhood, orphan-
hood, s u r v i v a l  o f  the  f i r s t  spouse and t h e  age 

?. 
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d i s t r i b u t i o n  o f  the populat ion t o  'generate d i f -  
fe ren t  k inds  o f  f e r t i l i t y  and m o r t a l i t y  e s t i -
mates. 

A manual on i n d i r e c t  techniques of demographic 
e s t i m a t i y j  has been published by the  United 
Nations. This manual i s  t he  most complete 
compi lat ion t o  date o f  methods su i tab le  f o r  the  
ana lys is  o f  incomplete or  defec t ive  demographic 
data. I t  includes the  basic hypothesis underly- 
i n g  the  ava i l ab le  methods, examples o f  how t o  
apply the  techniques, and provide some guidance 
on the  i n t e r p r e t a t i o n  o f  the  resu l t s .  

The major advantage o f  the  i n d i r e c t  methods o f  
est imat ion i s  the  r e l a t i v e  ease with which fe r -  
t i l i t y  and m o r t a l i t y  est imat ions can be made 
once the  requ i red  demographic data a re  a v a i l -
able. Questions on ch i l d ren  ever born a l i v e ,  
ch i l d ren  s t i l l  l i v i n g ,  cur ren t  b i r t h s ,  i n f a n t  
deaths among cur ren t  b i r t h s  a re  f requent ly in-
cluded i n  censuses and surveys, bu t  those on or-
phanhood and widowhood are  questions s p e c i f i c  
f o r  est imat ing adu l t  s u r v i v a l  p r o b a b i l i t i e s  and 
l e s s  l i k e l y  t o  be r e a d i l y  avai lable.  Conducting 
a f i e l d  survey t o  ob ta in  needed data t o  estimate 
m o r t a l i t y  by the  i n d i r e c t  methods adds consider- 
ably t o  the  cost o f  t he  estimation. Considera-
t i o n  needs t o  be given t o  the  usefulness o f  the  
estimates t o  j u s t i f y  the  cost. 

The i n d i r e c t  method has been appl ied t o  data 
f o r  count r ies  w i th  a w e l l  d e v g p e d  c i v i l  reg is -  
t r a t i o n  system with success. This, however, 
does no t  mean t h a t  the  method w i l l  work i n  coun-
t r i e s  with poor survey o r  census data. The me- 
thods have a l so  been tes ted  i n  count r ies  where 
demographic surveys had been made, and the  com- 
parisons with the  survey r e s u l t s  judged t o  be 
reasonably good. Without c a l i b r a t i o n  o f  the  
survey resu l t s ,  i t  i s  d i f f i c u l t  t o  evaluate the  
p rec i s ion  o f  t he  i n d i r e c t  est imat ion techniques. 
For measures which do no t  have a s p e c i f i c  t ime 
reference, i t  i s  no t  poss ib le  t o  expect more 
than a q u a l i t a t i v e  assessment. 

CONCLUSION 

The na t iona l  requirements f o r  f e r t i l i t y  and 
m o r t a l i t y  s t a t i s t i c s  include, as a minimum, 
crude b i r t h  and death rates,  age-specific f e r -
t i l i t y  and m o r t a l i t y  ra tes  for  the  country as a 
whole and f o r  the major geographical subdiv i -
s ions on a continuous basis. Local  area data on 
causes o f  death, and seasonal data, p a r t i c u l a r l y  
o f  deaths, a re  h igh l y  desirable f o r  p u b l i c  
hea l th  purposes. The importance of the ava i la -  
b i l i t y  o f  data on a continuous bas is  should be 
emphasized. Annual data are needed for  monitor-
i n g  changes i n  b i r t h  and death rates.  Also, f o r  
major subdiv is ions o f  the  country and c i t i e s  
with r e l a t i v e l y  smal l  frequencies of events, i t  
w i l l  be necessary t o  group data for  a number o f  
years for  a n a l y t i c a l  purposes. 

A l l  t he  es t imat ion  methods now ava i l ab le  are 
capable o f  producing b i r t h  and death r a t e s  by 
age and sex f o r  t he  country as a whole with 
varying degrees o f  precis ion.  I n d i r e c t  methods 
u t i l i z i n g  demographic data from the  populat ion 
census can a l so  make v i t a l  data ava i l ab le  f o r  
subnational leve ls .  However, sample survey data 
w i l l  no t  usua l ly  go below the  n a t i o n a l  l e v e l  
wi thout considerable increase i n  cost o f  data 
co l l ec t i on .  

The accuracy o f  est imates i s  an important con- 
s ide ra t i on  depending on how the  estimates are 
t o  be used. Unfortunately,  the l a c k  o f  s u i t a b l e  
standards i n  the  developing count r ies  makes ca l -  
i b r a t i o n  o f  t he  var ious nietho s o f  est imat ion 
d i f f i c u l t .  Non-sampling prob ldtms i n  the  co l -
l e c t i o n  o f  demographic data a re  almost g rea ter  
than the  sampling er ro rs ,  and they a re  d i f f i c u l t  
t o  assess. The i n d i r e c t  est imat ion methods pose 
a f u r t h e r  problem i n  determining the e r r o r  
a r i s i n g  from the  f a i l u r e  o f  the basic assump-
t i o n s  under ly ing the  models t o  f i t  the ac tua l  
demographic s i t u a t i o n .  

To be use fu l  f o r  evaluat ion purposes, t he  var- 
i ous  measures o f  f e r t i l i t y  and m o r t a l i t y  must be 
sens i t i ve  t o  changes. Otherwise, i t  w i l l  n o t  be 
possible t o  measure the  e f fec t i veness  o f  fami ly  
planning a c t i v i t i e s  or o f  pub l i c  hea l th  pro-
grammes. Current est imates from surveys can re- 
f l e c t  annual changes i n  f e r t i l i t y  and mor ta l i t y ,  
bu t  est imates from i n d i r e c t  methods are averages 
centered on a pe r iod  some d i s t a n t  past and can- 
no t  be used f o r  eva lua t ion  purposes. However, 
count r ies  wi thout any in fo rmat ion  o f  the f e r t i l -  
i t y  and m o r t a l i t y  l e v e l s  may f i n d  the  approxima- 
t i o n  from the  i n d i r e c t  methods useful .  

I n  conclusion, t he re  e x i s t s  no s i n g l e  source 
or approach t h a t  adequately serve the  need f o r  
v i t a l  s t a t i s t i c s  f o r  a v a r i e t y  o f  uses. I n d i -
r e c t  estimates a re  important complements o f  
v i t a l  data bu t  they are no t  subs t i t u tes  for 
them. Depending on the  nature o f  use, each data 
source and technique, d i r e c t  and i n d i r e c t ,  
may be f u l l y  exp lo i t ed  by i n d i v i d u a l  count r ies  
tak ing  i n t o  account the s p e c i f i c  n a t i o n a l  c i r -  
cumstances and demographic s i t ua t i on .  I t  i s  i n -  
creasingly emerging, as a common prac t ice ,  
t o  complement the  r e s u l t s  o f  one approach o f  es- 
t ima t ing  v i t a l  r a t e s  with those o f  others with a 
view t o  con f iden t l y  es tab l i sh ,  within a reason- 
able range, the  v i t a l  ra tes  o f  ,a country and i t s  
subdivisions. The prime source s t i l l  i s ,  and 
w i l l  be, a sound c i v i l  r e g i s t r a t i o n  and v i t a l  
s t a t i s t i c s  system and, therefore,  i t s  steady i m -
provement over the  coming years should n o t  be 
l o s t  s i g h t  o f  amidst e f f o r t s  i n  the  shor t  term, 
t o  f i l l  the  ser ious data gap with approximate 
estimates concerning f e r t i l i t y ,  m o r t a l i t y  and 
r e l a t e d  factors o f  populat ion change. 
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APPENDIX 

TABLE 1. TYPES OF DATA ON FERTILITY COLLECTED I N  POPULATION CENSUSES 
BY CONTINENT: 1965 - 1984 

Type o f  census TOTAL AFRICA AMERICA,N. AMERICA,S. ASIA EUROPE-USSR OCEANIA 
questions on 1965 1975 1965 1975 1965 1975 1965 1975 1965 1975 1965 1975 1965 1975 
f e r t i l i t y  1974 1984 1974 1984 1974 1984 1974 1984 1974 1984 1974 1984 1974 1984 

Tota l  number o f  censuses 
co l l ec t i ng  data on 
f e r t i l i t y  

1. Number o f  ch i ldren 
ever born a l i v e  

127 129 

123 125 

21 

20 

36 

33 

30 

30 

23 

23 

11 

10 

10 

10 

22 

20 

28 

27 

25 

25 

17 

17 

19 

k t% 

18 

15 

15 

1.1 Number o f  ch i ldren 
ever born a l i v e  only 108 102 11 17 30 23 10 8 17 25 24 17 16 12 

1.2 Number o f  ch i ldren 
ever born al ive.from: 15 23 '9 16 2 3 2 1 2 3 

a. Number o f  ch i ldren 

b. Number o f  ch i ldren 
s t i l l  l i v i n g  

dead 

2. Number o f  ch i ldren 
l i v i n g  72 86 18 29 7 9 7 9 19 22 7 4 i? 13 

2.1 Number o f  ch i ldren 
still l i v i n g  only 55 58 9 12 6 7 5 6 16 18 6 4 13 11 

2.2 Number o f  ch i ldren 
s t i l l  l i v i n g  from: 

a. Children l i v i n g  
a t  the household 

b. Children l i v i n g  
elsewhere 

17 28 9 17 1 2 2 3 3 4 1 1 2 

3. Number o f  recent 
b i r t h s  63 91 17 35 22 17 6 10 7 16 6 4 5 9 

3.1 Number o f  ch i ldren 

12 months preceding 
the census 

born a l i v e  w i th in  the 

34 55 8 20 29 12 3 5 3 14 1 4 

3.2 Children born a l i v e  
within other f i xed  
period 2 4 1 3 1 1 

3.3 Date o f  the most 
recent b i r t h  27 32 8 12 2 5 3 5 4 1 6 4 4 5 

Source: United Nations S t a t i s t i c a l  Off ice, unpublished data from the country f i l e s  per ta in ing t o  populat ion 
and housing censuses 
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TABLE 2. TYPES OF DATA ON MORTALITY COLLECTED I N  POPlbATION CENSUSES 
BY CONTINENT: 1965 - 1984 

Type o f  census TOTAL AFRICA AMERICA,N. AMERICA,S. A S I A  EUROPE-USSR OCEANIA 
questions+on 1965 1975 1965 1975 1965 1975 1965 1975 1965 1975 1965 1975 1965 1975 
mor ta l i t y  1974 1984 1974 1984 1974 1984 1974 1984 1974 1984 1974 1984 1974 1984 

Tota l  number o f  censuses 
co l l ec t i ng  data on mor- 
t a l i t y  49 81 30 47 6 6 3 4 5 11 2 2 3 11 

1. A l l  deaths i n  the 

household within some 

period preceding the 

census date 10 29 4 20 2 1 1 1 , 3 6 
 1 

1.1 I n  the past 12 mos. 8 29 4 20 2 1 1 1 1 6 1 

1.2 I n  other f i xed  

period 2 2 


2. A l l  deaths i n  
household and spec i f i -  
c i t y  o f  data 10 29 4 20 2 1 1 1 3 6 1 

2.1 Tota l  number only 2 1 1 1 1 '  

2.2 Tota l  number and 
- age a t  death 1 1 

2.3 Tota l  number and 

sex 3 2 1 


2.4 Tota l  number, sex 

and age (or age groups) 6 17 3 14 2 1 3 


2.5 Tota l  number, sex 

age or date of death 2 5 2 1 2 2 


2.6 Tota l  number, sex 

age (or date o f  b i r t h )  

and date o f  death 2 1 1 


3. Deaths o f  i n fan ts  19 36 7 16 4 3 2 3 2 7 1 2 3 5 

3.1 Born within speci-
f i e d  period preceding the 
census date 5 1 3  1 8 2 1 4 1 1 

3.2 Survival o f  the 
l a s t  c h i l d  born a l i v e  14 23 6 8 2 3 2 3 1 3 1 2 2 4 

4. Maternal and/or 
paternal orphanhood 16 30 7 13 4 4 2 3 2 1 1 9 

4.1 Maternal and pater- 
n a l  orphanhood 10 13 7 9 1 1 1 1 3 

4.2 Maternal and pater- 

n a l  orphanhood and whether 

the eldest l i v i n g  c h i l d  o f  

mother/father 1 1 1 
 1 


4.3 Maternal orphanhood 

only 5 15 3 3 4 2 3 
 5 


4.4 Maternal orphanhood 

and whether the eldest 

l i v i n g  c h i l d  o f  mother 1 1 


5. Survival o f  the 
f i r s t  spouse 1 4' 2 1 1 1 
+ Data co l lected i n  populat ion censuses on surv iv ing ch i ldren f o r  i n d i r e c t  est imation o f  i n f a n t  and c h i l d  

mor ta l i t y  i s  included i n  Table 1. 
Source: United Nations S t a t i s t i c a l  Off ice, unpublished data from country f i l e s  on population and housing censuses 
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