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PREFACE 

Popstan: A Case Study for the 7980 Censuses of Population and Housing was developed by the 
International Statistical Programs Center of the U.S. Bureau of the Census. The publication covers all 
aspects of planning and implementing population and housing censuses-from determining the topics to be 
investigated and the method for collecting the information to the tabulation and evaluation of the results. 
It was prompted by the increasing importance of censuses in developing countries and the need for a set of 
materials on the interrelated complex of concepts, enumeration and processing procedures, controls, and 
analyses that are inherent in a census undertaking. 

To provide a practical setting for the presentation of the instructional materials, the case study approach 
was used. A mythical country, Popstan, was created, with administrative subdivisions, social and economic 
characteristics of the population, housing characteristics, and a national statistical organization which was 
in the process of planning a decennial census of population and housing. Conceptual and procedural 
guidelines were developed for this undertaking, utilizing the recommendations of regional and international 
agencies and commissions and the experiences of various countries in similar programs. The materials are 
directed primarily to census technicians in developing countries; nevertheless, it i s  intended that countries 
adapt the case study to their particular needs. The titles of the seven parts of the case study and the 
chapters in each part are listed on the previous page. 

Part A presents considerations and guidelines for planning and conducting censuses and is  directed to 
census planners; it presents various alternatives and discusses their advantages and disadvantages. Part B 
introduces the mythical country and describes Popstan's decisions and preparations for i t s  census; in giving 
the rationale for the decisions, reference is made to the considerations described in Part A. The complete 
enumeration, Phase I, i s  discussed in Part C; Phase II, which combines coverage evaluation with detailed 
characteristics for a sample of areas in Popstan, i s  the subject of Part D. Part E deals with Popstan's 
intercensal household survey program to provide current and continuing statistical data. Part F describes 
adaptations that may be more suitable for some countries. The final document, Part G, contains study 
exercises, a glossary of terms, and technical notes. 

Other case studies prepared by the International Statistical Programs Center include New Florencia for 
the 1970 round of  population and housing censuses, Agrostan for agricultural censuses, Providencia for 
economic censuses, and Atlantida for household sample surveys. Additionally, course materials in mapping 
for censuses and surveys, basic applied sampling, principles of demography, agricultural economics, and 
similar topics have been developed. 
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Chapter F-1. GENERAL CENSUS MATTERS 

The purpose of  P a r t  F is  t o  p r e s e n t  f u r -  

t h e r  d i s c u s s i o n  and d e t a i l s  on a l t e r n a t i v e s  t o  

t h e  Popstan p l a n s  and on s p e c i a l  problems faced 

by many c o u n t r i e s .  I n  o r d e r  t o  p r e s e n t  a more 

complete d i s c u s s i o n  of some of t h e  t o p i c s ,  

p a r t s  o f  t h e  p rev ious  u n i t s  have been r epea ted .  

I n  t h e  p l ann ing  and conduct of  a n a t i o n a l  

census ,  t h e  p l anne r s  i n  some c o u n t r i e s  may be 

f aced  wi th  problems t h a t  a r e  r e l a t i v e l y  unique 

t o  t h e i r  coun t ry  o r  region.  The i s s u e s  in-  

volved a r e  o f t e n  b a s i c  t o  t h e  whole census  

program and must be  r e so lved  du r ing  t h e  i n i t i a l  

p l ann ing  s t a g e s .  I n  many c a s e s ,  t h e r e  a r e  no 

s imple  o r  c l ea r - cu t  s o l u t i o n s  t o  t h e s e  problems. 

Chapters 1 and 2 of  t h i s  u n i t  d i s c u s s  some a l -  

t e r n a t i v e  s o l u t i o n s  f o r  t h e s e  problems. The 

s p l u t i o n s  p re sen ted  a r e  based on country  ex- 

p e r i e n c e s  and r e s e a r c h  conducted by v a r i o u s  

i n t e r n a t i o n a l  agenc ie s .  As i n  a l l  o t h e r  mat- 

ters, each coun t ry  must s t u d y  i ts  own s i t u a t i o n  

and s e l e c t  t h e  procedures  b e s t  s u i t e d ,  o r  most 

f e a s i b l e ,  and adap t  them accord ing  t o  t h e  pre-  

v a i l i n g  c o n d i t i o n s .  

2 .  INADE2UATE FINANCIAL RESOURCES 

Few c o u n t r i e s  a r e  f o r t u n a t e  enough t o  have 

un l imi t ed  f i n a n c i a l  r e sources  a v a i l a b l e  f o r  

t h e  p l ann ing  and execu t ion  of t h e i r  census 

programs. For each o p e r a t i o n  of  t h e  census ,  

t h e  resources--personnel ,  equipment, f a c i l i -  

t i e s ,  e tc . - - requi red  should  b e  e s t ima ted  a s  

p r e c i s e l y  a s  p o s s i b l e .  Then, a d e t a i l e d  budget 

f o r  each o p e r a t i o n  should  be  prepared .  I n  most 

c o u n t r i e s ,  t h e  e s t ima ted  budget w i l l  exceed t h e  

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

w i l l i n g  t o  spend on a census .  Using t h e  

d e t a i l e d  p l a n s ,  t h e  p l anne r s  must t hen  review 

each o p e r a t i o n  and t h e  r e s o u r c e  requi rements  

t o  f i n d  ways t o  e l i m i n a t e  o r  r educe  t h e  c o s t .  

I One way t o  reduce  expend i tu re s  is  t o  p l a n  

a more modest p r e t e s t i n g  program. However, 

p r e t e s t i n g  should  never  be  e l imina ted  f o r  any 

ope ra t ion .  The p r e t e s t i n g  program and expe r i -  

menta l  census  a r e  v i t a l  t o  conduct ing  a sue- . 
c e s s f u l  census .  

2 .11  Questionnaires.--A p o s s i b l e  method 

f o r  reducing t h e  c o s t s  of  t h e  census  i s  t o  

l i m i t  t h e  p r e t e s t s  o f  t h e  q u e s t i o n n a i r e .  One 

way t o  accomplish t h i s  i s  t o  on ly  p r e t e s t  t h e  

q u e s t i o n s  o r  concepts  which a r e  new o r  d i f f e r -  

e n t  from those  o f  p rev ious  censuses .  Ques t ions  

and concepts  from p rev ious  censuses  which re-  

spondents  and enumerators r e p o r t e d  having 

d i f f i c u l t y  i n  unders tanding should  a l s o  be  

p r e t e s t e d .  I n  a d d i t i o n ,  i t  i s  e s s e n t i a l  t o  

p r e t e s t  q u e s t i o n s  from t h e  p rev ious  census  t h a t  

had h igh r e sponse  e r r o r  r a t e s .  The p o s s i b l e  

excep t ion  t o  t h i s  is age ,  which even t h e  most 

exper ienced d a t a  c o l l e c t i o n  o r g a n i z a t i o n s  have 

d i f f i c u l t y  c o l l e c t i n g  a c c u r a t e l y .  

2.12 Experimental  census.--To save  money 

t h e  exper imenta l  census  could  be  conducted 

on ly  i n  a r e a s  t h a t  have been i d e n t i f i e d  a s  

p o s s i b l e  problem a r e a s .  Probably ,  a  b e t t e r  

p l a n  would be  t o  conduct t h e  expe r imen ta l  cen- 

s u s  i n  fewer a r e a s ,  but  a r e a s  t h a t  s t i l l  rep- 

r e s e n t  a wide v a r i e t y  of  cond i t ions .  Again, 

a r e a s  o r  popu la t ion  groups  t h a t  were problems 

i n  t h e  previous  census  should  be  inc luded .  

2.13 Data processing.--All  programs and 

procedures  must be  p r e t e s t e d .  However, more 
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t h a n  one t e s t  of  t h e  programs can be made a t  

t h e  same t ime,  t h u s  r educ ing  computer c o s t s .  

2.2 Vatu collection p h n n  

The f i e l d  o p e r a t i o n  i s  u s u a l l y  t h e  most 

expensive  p a r t  of  a  census  program. Therefore ,  

t h i s  a r e a  o f f e r s  t h e  g r e a t e s t  p o t e n t i a l  f o r  

c o s t  c o n t r o l  o r  r educ t ion .  Unfo r tuna te ly ,  

most c o u n t r i e s  p r e f e r  t o  con t inue  us ing  t h e i r  

t r a d i t i o n a l  methods wi thout  i n v e s t i g a t i n g  a l -  

t e r n a t i v e s .  I n  a n  e f f o r t  t o  f i n d  ways t o  re- 

duce c o s t s ,  new and d i f f e r e n t  d a t a  c o l l e c t i o n  

methods should  b e  i n v e s t i g a t e d .  Refusing t o  

d i s c a r d  i n e f f i c i e n t  ways of conduct ing  t h e  

f i e l d  o p e r a t i o n s  may r e s u l t  i n  excess ive  c o s t s  

which could  cause  t h e  c u r t a i l m e n t  of o t h e r  

p a r t s  of t h e  census  program. The amount of  

money s p e n t  on c o l l e c t i n g  t h e  d a t a  may b e  

wasted i f  t h e  p rocess ing  o r  p u b l i c a t i o n  p l a n s  

must b e  cutback a s  a  r e s u l t  of  t h e  r e f u s a l  t o  

adopt  b e t t e r  procedures .  

2.21 Number of questions.--One way t o  

reduce  t h e  c o s t  of t h e  f i e l d  o p e r a t i o n  i s  t o  

reduce  t h e  number o f  q u e s t i o n s  enumerators a r e  

r e q u i r e d  t o  a s k  o r ,  more s p e c i f i c a l l y ,  t h e  

amount of  i n fo rma t ion  c o l l e c t e d .  Items t h a t  

a r e  n o t  needed f o r  f u t u r e  p lanning o r  t h a t  

produce in fo rma t ion  f o r  a  l i m i t e d  number of  

u s e r s  shou ld  b e  e l i m i n a t e d  i f  p o s s i b l e .  The 

number of  q u e s t i o n s  on a  given t o p i c ,  such a s  

mig ra t ion ,  f e r t i l i t y ,  m o r t a l i t y ,  e t c .  may b e  

reduced. Data which a r e  n o t  needed on a  small-  

a r e a  b a s i s  can be  c o l l e c t e d  by su rveys  i n s t e a d  

of t h e  census .  However, d a t a  needed f o r  sma l l  

geographic  a r e a s  should  b e  r e t a i n e d  because 

t h e s e  a r e  b e t t e r  c o l l e c t e d  by a  census.  

Reducing t h e  number of  q u e s t i o n s  o r  d a t a  

i t e m s  w i l l  have a  s u b s t a n t i a l  e f f e c t  on r educ ing  

t h e  c o s t s  of  t h e  census.  In t e rv i ewing  t ime w i l l  

be reduced,  t h u s  a l lowing  t h e  enumerators t o  

cover  more households i n  a  s h o r t e r  pe r iod  of  

t i m e .  The t o t a l  s i z e  of  t h e  f i e l d  s t a f f  re- 

q u i r e d  can be  reduced.  A s h o r t e r  q u e s t i o n n a i r e  

w i l l  a l s o  reduce  t h e  d a t a  p rocess ing  workload 

a s  w e l l  a s  t h e  c o s t  o f  p u b l i s h i n g  t h e  f i n a l  

r e s u l t s  . 
2.22 Precoded questions.--The use  of  

precoded answer c a t e g o r i e s  can save  i n t e r -  

viewing t i m e  a s  w e l l  a s  d a t a  p rocess ing  t i m e .  

With precoded answers,  t h e  manual coding op- 

e r a t i o n s  can be  reduced.  Research h a s  proven 

t h a t  precoding a l s o  reduces  e r r o r s  r e s u l t i n g  

from coding c l e r k s  be ing  unable  t o  r e a d  t h e  

handwri t ing  of  t h e  enumerators.  

2.23 Number of  questionnaires.--Using a  

household q u e s t i o n n a i r e  i n s t e a d  of  u s ing  i n d i -  

v i d u a l  person q u e s t i o n n a i r e s  w i l l  reduce  c o s t s .  

Not on ly  w i l l  t h e r e  be a  s av ings  a s  a  r e s u l t  

o f  r educ ing  t h e  amount of paper  needed,  bu t  

t h e  c o s t s  of c o n t r o l l i n g  t h e  q u e s t i o n n a i r e s  

w i l l  b e  reduced. Of ten ,  t h e  use  of a  house- 

ho ld  r e g i s t e r  and i n d i v i d u a l  q u e s t i o n n a i r e s  

means t h a t  m u l t i p l e  keying o p e r a t i o n s  a r e  

r e q u i r e d ,  t hus  i n c r e a s i n g  t h e  p rocess ing  

c o s t s .  Household q u e s t i o n n a i r e s  a s  i l l u s t r a -  

t e d  i n  t h e  Popstan  model w i l l  reduce  p rocess ing  

c o s t s  and, more impor t an t ly ,  reduce  keying 

e r r o r s  s i n c e  t h e  d a t a  do n o t  have  t o  b e  keyed 

from s e p a r a t e  forms. P rocess ing  e r r o r s ,  o r  

f o r  t h a t  m a t t e r  a l l  e r r o r s ,  add t o  t h e  c o s t  of 

a  census.  

2.24 Enumeration pe r iod  .--Mos t c o u n t r i e s  

t r y  t o  c o l l e c t  d a t a  i n  t h e  s h o r t e s t  amount of 

t i m e  p o s s i b l e .  However, changing from a  de 

f a c t o  t o  a  modif ied  de  j u r e  census and ex- 

t end ing  t h e  enumeration p e r i o d  cou ld  r e s u l t  

i n  l a r g e  savings .  Even though t h e  enumerators 

w i l l  b e  employed f o r  a  l onge r  p e r i o d  of t i m e ,  

t h e  s m a l l e r  f i e l d  s t a f f  r e q u i r e d  t o  conduct 

, t h e  enumeration w i l l  reduce  t h e  c o s t s  of 
i 

r ec ru i tmen t ,  t r a i n i n g ,  s u p e r v i s i o n ,  and ad- 

m i n i s t r a t i o n .  Before  any f i n a l  d e c i s i o n  i s  

, made, t h e  r e d u c t i o n  i n  t h e s e  c o s t s  should  be 

weighed a g a i n s t  t h e  c o s t s  of keeping t h e  f i e l d  

o f f i c e s  open f o r  a  l onge r  pe r iod  of t i m e .  
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2.25 Number of f i e l d  operations.--Some 1 2.3 E q u i p m e n t  and daci1i;tiw 

c o u n t r i e s  t a k e  t h e i r  popula t ion and housing 

censuses  a t  s e p a r a t e  t imes.  Combining t h e  two 

censuses w i l l  g r e a t l y  reduce c o s t s .  I n  addi- 

t i o n ,  combining t h e  censuses w i l l  f a c i l i t a t e  

t h e  c r o s s  t a b u l a t i o n  of t h e  d a t a ,  a l lowing f o r  

more meaningful a n a l y s i s .  

The Popstan p lan  of having a  two-phase 

census r e q u i r e s  two l a r g e  s c a l e  f i e l d  oper- 

a t i o n s .  A one-phase census wi th  a  smal l  pos t  

eva lua t ion  survey can be conducted a t  s i g n i f i -  

c a n t l y  reduced f i e l d  c o s t s .  Chapters 3 and 4 

of t h i s  u n i t  d i scuss  a  one-phase census. 

I n  many c o u n t r i e s ,  due t o  a  l a c k  of maps, 

o r  because of a  forthcoming survey,  a  major 

p r e l i s t i n g  opera t ion  i s  conducted. Other coun- 

t r i e s  t r a d i t i o n a l l y  conduct a  l a r g e  p r e l i s t i n g  

opera t ion .  P r e l i s t i n g  should be e l imina ted  i f  

o t h e r  informat ion i s  a v a i l a b l e  t h a t  can s e r v e  

t h e  same purpose. That is, i f  t h e  p r e l i s t i n g  

was planned t o  f u r n i s h  a  base  f o r  d e l i n e a t i n g  

enumeration a r e a s  o r  f o r  sampling, a  simple 

count of housing u n i t s  i n  each block,  wi thout  

l i s t i n g  of addresses  and names, could s e r v e  

t h e  same purpose,  a t  l e a s t  i n  urban a r e a s .  

This could be done a t  minimum c o s t  wi th  t h e  

cooperat ion of s c h o o l  a u t h o r i t i e s  by having 

s t u d e n t s  perform t h e  opera t ion  a s  p a r t  of 

c i v i c  courses .  

I f  a  p r e l i s t i n g  opera t ion  i s  a b s o l u t e l y  

necessary ,  t h e  amount of informat ion gathered 

dur ing  t h e  opera t ion  could be reduced. Too 

o f t e n ,  c o u n t r i e s  t r y  t o  g a t h e r  too  much i n f o r -  

mation dur ing t h i s  opera t ion .  Most of t h e  

t ime, t h e  informat ion i s  no t  very u s e f u l  and 

only  i n c r e a s e s  t h e  c o s t  of t h e  opera t ion .  

Using a  s m a l l e r ,  b e t t e r  t r a i n e d  and supervised 

f i e l d  s t a f f  t o  make ske tch  maps and housing 

u n i t  counts  i s  l e s s  c o s t l y ,  and i s  j u s t  a s  use- 

f u l  i n  most cases  a s  a  complete l i s t i n g  of each 

housing u n i t .  

While a  c e r t a i n  l e v e l  of funding is re-  

qu i red  f o r  b a s i c  cash expendi tures  on equipment 

and f a c i l i t i e s ,  t h e r e  a r e  o t h e r  sources  of t h e s e  

i tems wi th in  most government s t r u c t u r e s .  I f  

i n v e s t i g a t e d  thoroughly and u t i l i z e d  e f f e c -  

t i v e l y ,  t h e s e  a l t e r n a t i v e  sources  can g r e a t l y  

reduce t h e  amount of cash o u t l a y  f o r  a  census. 

F a c i l i t i e s  t h a t  may be a v a i l a b l e  inc lude  

e x i s t i n g  n a t i o n a l  and l o c a l  government o f f i c e  

space  t h a t  can be  used f o r  t r a i n i n g .  Class- 

rooms may be a v a i l a b l e  a f t e r  r e g u l a r  hours o r  

dur ing school  vaca t ion  pe r iods .  Scheduling 

t h e  census dur ing school  vaca t ions  can provide  

n o t  only  f r e e  t r a i n i n g  f a c i l i t i e s  bu t  f r e e  

o f f i c e  space  and f u r n i t u r e .  

Renting o r  us ing t h e  equipment of o t h e r  

government agencies  w i l l  a l s o  reduce c o s t s .  

Sharing t h e  c o s t  of procur ing equipment wi th  

o t h e r  agencies ,  who may need t h e  equipment f o r  

f u t u r e  programs, w i l l  g r e a t l y  reduce cash out-  

l ays .  Designing and making f u r n i t u r e  t h a t  can 

be  used f o r  more than  one opera t ion  i s  ano the r  

way t o  reduce c o s t .  

Funds f o r  census expendi tures  a r e  o f t e n  

a v a i l a b l e  from i n t e r n a t i o n a l  agencies  o r  through 

b i l a t e r a l  agreements wi th  i n d i v i d u a l  coun t r i e s .  

This i s  p a r t i c u l a r l y  t r u e ,  i f  t h e  country  has  

shown a  wi l l ingness  t o  mobi l ize  i ts  own i n t e r n a l  

r e sources  and keep expendi tures  t o  a  minimum. 

These agencies  and c o u n t r i e s  can a l s o  provide  

t e c h n i c a l  a s s i s t a n c e  i n  planning and implement- 

i n g  t h e  census t o  make i t  more e f f i c i e n t  and 

l e s s  c o s t l y .  

3 .  LACK O F  PERSONNEL 

A major problem t h a t  conf ron t s  many coun- 

t r i e s  i n  p lanning and implementing a  census i s  
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t h e  l a c k  of  personnel .  This  problem may be  

e s p e c i a l l y  a c u t e  i n  c o u n t r i e s  t h a t  have never  

taken a  census  be fo re ,  have a  h igh  i l l i t e r a c y  

r a t e ,  and /o r  cannot  u t i l i z e  major p o r t i o n s  of  

t h e  popu la t ion  ( f o r  example, women). A l l  s t a -  

t i s t i c a l  o f f i c e s  must e n l a r g e  t h e i r  s t a f f  f o r  

a  major census .  Even c o u n t r i e s  which have a  

long  h i s t o r y  of  census  t ak ing  have t o  i n c r e a s e  

t h e  c e n t r a l  o f f i c e  s t a f f  and, of cour se ,  h i r e  

a  f i e l d  s t a f f .  

The type  of pe r sonne l  r e q u i r e d  f o r  a  cen- 

s u s  v a r i e s  from f i l i n g  c l e r k s  t o  sampling tech- 

n i c i a n s .  Usual ly  t h e  more t e c h n i c a l  t h e  job ,  

t h e  more d i f f i c u l t  i t  is  t o  f i n d  a  q u a l i f i e d  

person.  However, i f  t h e r e  i s  a  l i m i t e d  source  

of educated  persons  i n  t h e  env i rons  of t h e  s t a -  

t i s t i c a l  o f f i c e ,  i t  may b e  d i f f i c u l t  t o  h i r e  

persons  f o r  even t h e  less t e c h n i c a l  p o s i t i o n s ,  

3.11 C l e r i c a l  personnel . - -Cler ica l  per-  

sonne l  i n c l u d e s  f i l e  c l e r k s ,  t y p i s t s ,  e d i t i n g -  

coding c l e r k s ,  key o p e r a t o r s ,  and t h e  l i k e .  

Next t o  t h e  f i e l d  s t a f f ,  t h i s  i s  t h e  l a r g e s t  

pe r sonne l  group t h a t  i s  r e q u i r e d  f o r  a  census.  

I n  many c o u n t r i e s ,  t h i s  is  a l s o  t h e  group t h a t  

has  t h e  lowest  job r e t e n t i o n  r a t e ;  t h u s ,  re -  

placements have  t o  be  h i r e d  c o n s t a n t l y .  

I f  t h e r e  is  a  s h o r t a g e  of q u a l i f i e d  per- 

sons  f o r  t h e s e  p o s i t i o n s  on a  f u l l - t i m e  b a s i s ,  

i t  may b e  necessary  t o  cons ide r  h i r i n g  persons  

on a  par t - t ime b a s i s .  This  may be  more fea-  

s i b l e  i f  arrangements can b e  made wi th  l o c a l  

s choo l s  t o  i n s t i t u t e  a  work-study program. 

The s t u d e n t s  could  work p a r t  t i m e  f o r  t h e  s t a -  

t i s t i c a l  o f f i c e ;  t h u s ,  they  could  e a r n  academic 

c r e d i t  and money a t  t h e  same time. A program 

l i k e  t h i s  may a l s o  r e s u l t  i n  a  h i g h e r  pe r sonne l  

r e t e n t i o n  r a t e .  To improve t h e  r e t e n t i o n  r a t e  

of  f u l l  t i m e  employees i t  may be  necessa ly  t o  

pay h i g h e r  s a l a r i e s  and p rov ide  more b e n e f i t s  

f o r  t h e  d u r a t i o n  of  t h e  census program. 

3.12 Technica l  personnel.--Developing a  

t e c h n i c a l l y  q u a l i f i e d  s t a f f  can on ly  be  done 

by t r a i n i n g  and expe r i ence ,  bo th  of  which t a k e  

t i m e .  I f  t h e  census  p lanning beg ins  f a r  enough 

i n  advance--perhaps t h r e e  t o  f o u r  years--before 

a c t u a l  enumeration,  t hen  t h e r e  i s  t i m e  t o  pro- 

v i d e  t r a i n i n g  and exper ience .  Unfo r tuna te ly ,  

most c o u n t r i e s  do n o t  have  t h i s  much t i m e  t o  

t r a i n  pe r sonne l .  

One p o s s i b l e  s o l u t i o n  i s  t o  use  former 

employees on a  par t - t ime o r  l o a n  b a s i s  i f  they  

a r e  working f o r  o t h e r  government agenc ie s .  

These persons  could  be  made s u p e r v i s o r s  o r  a c t  

a s  a d v i s o r s .  They could  be  e s p e c i a l l y  u s e f u l  

i n  t r a i n i n g  new s t a f f .  New s t a f f  t h a t  have 

t h e o r e t i c a l  t r a i n i n g  b u t  no p r a c t i c a l  expe r i -  

ence  could  be  s e n t  t o  ne ighbor ing  c o u n t r i e s  

having s i m i l a r  c h a r a c t e r i s t i c s  t o  obse rve  o r  

p a r t i c i p a t e  i n  census  p l ann ing  and implemen- 

t a t i o n .  

I n t e r n a t i o n a l  agenc ie s  o r  o t h e r  c o u n t r i e s  

o f f e r  t e c h n i c a l  a s s i s t a n c e .  Expe r t s  may be  

r eques t ed  t o  h e l p  p l an  t h e  census and provide  

t r a i n i n g .  T ra in ing  g r a n t s  a r e  a l s o  a v a i l a b l e  

f o r  s t a f f  members t o  r e c e i v e  t r a i n i n g  abroad 

on a  shor t - te rm b a s i s .  

When an  e x p e r t  i s  brought  i n  from o u t s i d e  

t h e  coun t ry ,  on-the-job t r a i n i n g  and expe r i ence  

can  b e  given t o  a  r e l a t i v e l y  l a r g e  number of 

s t a f f  members, b u t  t h e  t r a i n i n g  w i l l  necessa r -  

i l y  be  l i m i t e d  t o  t h e  e x p e r t ' s  f i e l d  of spe- 

c i a l i z a t i o n .  On t h e  o t h e r  hand,  i f  i n d i v i d u a l s  

a r e  s e n t  abroad f o r  t r a i n i n g ,  t hey  may cover  a  

wider  v a r i e t y  of  f i e l d s ,  b u t  t h e  t r a i n i n g  w i l l  

1 be  l i m i t e d  t o  a  r e l a t i v e l y  small p a r t  of t h e  

t o t a l  s t a f f .  I n  most ca ses ,  i t  i s  d e s i r a b l e  

t o  approach t h e  problem u s i n g  both  methods--to 

b r i n g  i n  one o r  more e x p e r t s  t o  work w i t h  t h e  

l o c a l  s t a f f ,  and t o  s e l e c t  s e v e r a l  i n d i v i d u a l s  

f o r  t r a i n i n g  abroad.  

Un ive r s i ty  programs could  be  i n s t i t u t e d  

t o  p rov ide  t h e  t h e o r e t i c a l  background whi l e  
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on-the-job t r a i n i n g  is provided by an exper i -  

enced s t a f f  member. I f  q u a l i f i e d  a p p l i c a n t s  

cannot be found, less q u a l i f i e d  personnel  may 

have t o  be h i r e d .  Experienced s t a f f  members 

would do t h e  more d i f f i c u l t  o r  t e c h n i c a l  as-  

p e c t s  of t h e  opera t ion  whi le  t h e  new personnel  

would do t h e  more r o u t i n e  t a s k s  under t h e  

d i r e c t i o n  of t h e  more experienced person. For 

example, an  experienced computer programmer 

would des ign and l ayou t  t h e  programs; then ,  

t h e  l e s s  experienced programmers would be as-  

s igned s p e c i f i c  p a r t s  of  t h e  programs. 

Any t h e o r e t i c a l  t r a i n i n g  t h a t  i s  obta ined 

by s t a f f  members should b e  app l i ed  i n  p r a c t i c a l  

s i t u a t i o n s  a s  soon a s  poss ib le .  For example, 

t h e  planning and conduct of t h e  exper imental  

census can provide  u s e f u l  experience.  I f  t h e  

exper imental  census i s  s t i l l  too  f a r  i n  t h e  

f u t u r e ,  t h e r e  may be  o t h e r  census and survey 

programs being conducted which could provide  

t h i s  experience.  

3 . 2  F ie ld  ~- ta66  

Many of t h e  jobs  i n  a census f i e l d  opera- 

t i o n  do no t  r e q u i r e  h igh  l e v e l s  of t e c h n i c a l  

e x p e r t i s e .  These inc lude  most of t h e  jobs i n  

t h e  f i e l d  o f f i c e s .  Most of t h e  t r a i n i n g  f o r  

t h e  f i e l d  s t a f f  normally can be provided by 

t h e  c e n t r a l  o f f i c e  s t a f f .  P o s s i b l e  sources  of 

t h e s e  employees a r e  t h e  hundreds and thousands 

of people a t  a l l  l e v e l s  i n  t h e  va r ious  govern- 

ment departments.  School t eachers ,  a g r i c u l -  

t u r a l  extension agen t s ,  p u b l i c  h e a l t h  employees, 

t echn ic ians ,  a d m i n i s t r a t o r s  and execu t ives ,  

chauf feurs  and mechanics, c l e r i c a l  personnel-- 

t h e s e  a r e  j u s t  a few of t h e  types  normally 

found i n  government departments whose s e r v i c e s  

poss ib ly  could be u t i l i z e d  on a short-term 

b a s i s  f o r  a census of popula t ion.  Of course ,  

s p e c i a l  arrangements would have t o  be  made t o  

r e l e a s e  t h e s e  people from t h e i r  r e g u l a r  d u t i e s  

and t o  organize  and t r a i n  them f o r  a census.  

I n  some c o u n t r i e s ,  employees a r e  granted 

l eave  from t h e i r  r e g u l a r  jobs ,  and a smal l  

s t i p e n d  is o f f e r e d  i n  a d d i t i o n  t o  t h e i r  r e g u l a r  

s a l a r i e s  f o r  p a r t i c i p a t i n g  a f t e r  r e g u l a r  hours  

i n  census t r a i n i n g  programs and f o r  expenses 

incur red  i n  c a r r y i n g  o u t  t h e i r  census d u t i e s .  

I n  many c o u n t r i e s ,  t h e  census has  been sched- 

u led t o  co inc ide  wi th  a school vaca t ion  pe r iod  

and t eachers  have served a s  enumerators. This 

arrangement has  been p a r t i c u l a r l y  e f f e c t i v e  i n  

c o u n t r i e s  where school  p r i n c i p a l s  and super in-  

tendents  have a l s o  been r e c r u i t e d  and served a s  

crew l e a d e r s  and superv i so r s .  Many of t h e  

t eachers  have responded t o  t h e  needs of govern- 

ment o u t  of a sense  of p a t r i o t i s m ,  whi le  o t h e r s  

have been a t t r a c t e d  by t h e  oppor tun i ty  t o  e a r n  

e x t r a  money dur ing  a vaca t ion  per iod.  School 

t eachers  and c e r t a i n  o t h e r  types  of government 

employees a r e  e s p e c i a l l y  w e l l  s u i t e d  f o r  census 

work because they have exper ience i n  fol lowing 

w r i t t e n  i n s t r u c t i o n s  and dea l ing  wi th  t h e  pub l i c .  

4. LACK OF T E C H N I C A L  EQUlPMEMT 

The planning and conduct of even a minimum 

census program r e q u i r e s  s p e c i a l  equipment f o r  

such a s p e c t s  of t h e  program a s  mapping, d a t a  , 

process ing,  and p u b l i c a t i o n  of t h e  census 

r e s u l t s .  

Most censuses a r e  organized on t h e  b a s i s  

of a r e a  maps which a r e  designed t o  i n d i c a t e  

c l e a r l y  t h e  l i m i t s  of each enumerator 's  t e r r i -  

to ry .  The d r a f t i n g  and reproduct ion of t h e s e  

maps can be  a formidable t a s k ,  even i n  a r e l a -  

t i v e l y  smal l  country.  For example, l e t  us 

assume a popula t ion of 3,000,000, and l e t  us 

f u r t h e r  assume t h a t  each enumerator i s  ex- 

pected t o  cover about 500 persons .  A t o t a l  of 

6,000 enumerators would be requ i red  t o  cover 

t h e  e n t i r e  popula t ion.  Each enumerator should 

have a map o r  o t h e r  boundary i n d i c a t o r ,  such a s  
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a w r i t t e n  d e s c r i p t i o n  of t h e  exac t  l i m i t s  of 

h i s l h e r  a r e a .  

I n  a d d i t i o n  t o  t h e  o f f i c e  d r a f t i n g  opera- 

t i o n s ,  t h e  p r e p a r a t i o n  of t h e s e  maps can re-  

q u i r e  cons ide rab le  work i n  t h e  f i e l d ,  l o c a t i n g  

boundaries and drawing ske tch  maps. Dra f t ing  

ins t ruments  and s u p p l i e s ,  s p e c i a l  photographic 

equipment, and map reproduct ion f a c i l i t i e s  must 

be provided f o r  t h e  mapping opera t ion .  

I f  t h e  s t a t i s t i c a l  o f f i c e  cannot a f f o r d  

t o  buy a l l  of t h i s  equipment, t h e r e  a r e  a l t e r -  

n a t i v e s .  For example, i f  t h e r e  is  an agency 

respons ib le  f o r  topographic mapping i n  t h e  

country  i t  may be  a b l e  t o  provide  a s s i s t a n c e .  

This  a s s i s t a n c e  could  range from doing t h e  

e n t i r e  job of census map p r e p a r a t i o n  t o  allow- 

i n g  t h e  s t a t i s t i c a l  o f f i c e  t o  use i t s  repro- 

duc t ion  equipment. It should be remembered 

t h a t  census maps do n o t  r e q u i r e  t h e  same h igh  

accuracy needed f o r  topographic maps. This 

means they w i l l  n o t  t a k e  a s  long o r  be  a s  

c o s t l y  t o  produce a s  topographic  maps. 

Another a l t e r n a t i v e  is  t o  buy t h e  b a s i c  

d r a f t i n g  equipment t o  use  i n  t h e  s t a t i s t i c a l  

o f f i c e  f o r  p repar ing  t h e  base  maps. The photo- 

g raph ic  copying, en la rg ing ,  and reducing work 

can be done by another  government agency such 

a s  t h e  government p r i n t i n g  o f f i c e  o r  by a 

p r i v a t e  company. To produce t h e  cop ies  of t h e  

base  maps f o r  use  by t h e  enumerators,  i t  may 

be p o s s i b l e  t o  r e n t  a d iazo o r  ammonia process  

machine. 

The p u b l i c a t i o n  of  t h e  census r e s u l t s  r e -  

q u i r e s  p r i n t i n g  and binding equipment. There 

a r e  many c o u n t r i e s  who do n o t  have a government 

p r i n t i n g  agency; t h e r e f o r e ,  o t h e r  means of 

p r i n t i n g  t h e  r e p o r t s  must be found. Census 

r e p o r t s  a r e  one of t h e  most important  ways t o  

p u b l i c i z e  t h e  work of t h e  s t a t i s t i c a l  agency 

and b u i l d  suppor t  f o r  f u t u r e  censuses.  Hence, 

w e l l  designed r e p o r t s  and a good p r i n t i n g  job 

a r e  an investment i n  p u b l i c  r e l a t i o n s .  

There a r e  u s u a l l y  p r i v a t e  p r i n t i n g  es tab-  

l i shments  w i t h i n  t h e  country .  I n  many cases ,  

c o n t r a c t s  a r e  simply rewarded on t h e  b a s i s  of 

t h e  lowest c o s t .  The s t a t i s t i c a l  agency 

should award p r i n t i n g  c o n t r a c t s  on t h e  b a s i s  

of es t imated c o s t  and t h e  q u a l i t y  of previous  

work i n  o r d e r  t o  r ece ive  t h e  b e s t  q u a l i t y  f o r  

t h e i r  money. 

I f  good q u a l i t y  p r i n t i n g  is no t  a v a i l a b l e  

wi th in  t h e  country ,  then t h e  agency may have 

t o  go o u t s i d e  t h e  country  t o  have t h e  r e p o r t s  

p r i n t e d .  There a r e  obvious disadvantages  t o  

t h i s  arrangement. The most important of  which 

is t h a t  q u a l i t y  c o n t r o l  procedures cannot be 

e a s i l y  i n s t i t u t e d .  

5 .  LACK OF ADEQUATE MAPS 

I n  some c o u n t r i e s ,  census opera t ions  have 

h i s t o r i c a l l y  made l i t t l e  o r  no use  of maps. 

Because of t h i s ,  t h e s e  s t a t i s t i c a l  o f f i c e s  do 

n o t  have a map inventory which can be updated 

f o r  t h e  nex t  census.  Prepar ing up-to-date 

maps f o r  t h e  enumerators t o  use  can t a k e  from 

2 t o  3 yea r s  even i f  t h e  maps from t h e  l a s t  

census a r e  a v a i l a b l e .  Obviously, i f  t h e r e  is 

no previous  work t o  b u i l d  on, t h e  t a s k  of map- 

ping t h e  e n t i r e  country  w i l l  r e q u i r e  much t ime 

and resources .  

, 5.7 Limited mapping p ~ o g m m  

The importance of maps i n  a census is d i s -  

cussed f u l l y  i n  P a r t  A, chap te r  7. The v a r i o u s  

s t e p s  and opera t ions  i n  a mapping program a r e  

a l s o  shown. One of t h e  f i r s t  s t e p s  i n  s e t t i n g  

up such a program is prepar ing a l i s t  of a r e a s  

t o  be  mapped and ass ign ing  each a p r i o r i t y  f o r  

completion. I f  t ime o r  funds a r e  too  s h o r t  

f o r  a f u l l  mapping program, t h e  es tabl ishment  

of p r i o r i t i e s  i s  even more important.  Even a 

l i m i t e d  mapping program w i l l  be  u s e f u l  and can 
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form t h e  b a s i s  of a cont inuing e f f o r t  t o  map 

t h e  e n t i r e  country dur ing t h e  i n t e r c e n s a l  

period. Remember t h a t  t h e  maps used i n  t h e  

census w i l l  not  be thrown away a f t e r  t h e  cen- 

s u s  but  w i l l  be kept  and updated f o r  t h e  nex t  

census. They can a l s o  be used f o r  sample sur- 

veys and by o t h e r  government agencies f o r  such 

th ings  a s  planning t r a n s p o r t a t i o n ,  u t i l i t i e s ,  

and h e a l t h  programs. For t h i s  reason, o t h e r  

government agencies may be w i l l i n g  t o  s h a r e  

t h e  c o s t  of t h e  mapping program. 

A l i m i t e d  program should concentra te  on 

mapping those  a r e a s  wi th  t h e  h ighes t  populat ion 

dens i ty ,  such a s  c i t i e s .  The reason f o r  t h i s  

i s  t h a t  maps a r e  used t o  prevent coverage 

e r r o r s  and t h i s  type of e r r o r  i s  most s e r i o u s  

i n  densely populated a reas .  Another type of 

map t h a t  should have a high p r i o r i t y  i s  one 

showing t h e  boundaries of t h e  a r e a s  supervised 

by t h e  lowest l e v e l  of f i e l d  o f f i c e s ,  those  

d i r e c t l y  superv i s ing  t h e  crew l e a d e r s  and 

enumerators. I n  a d d i t i o n  t o  con t r ibu t ing  t o  

complete coverage, such a map is  u s e f u l  i n  

planning s t a f f  a l l o c a t i o n ,  a ss ign ing  work, and 

monitoring progress .  

Once t h e  a r e a s  t o  be mapped a r e  chosen, 

t h e  procedures ou t l ined  i n  P a r t  A, chapter  7,  

a r e  followed. I f  maps and a i r  photos a r e  no t  

a v a i l a b l e  f o r  use a s  source  mate r ia l s  i n  pre- 

pa r ing  t h e  census maps, then o t h e r  methods a r e  

necessary.  Teams of car tographers  could be 

s e n t  i n t o  t h e  f i e l d  t o  prepare  t h e  maps. An 

a l t e r n a t i v e  is t o  have another  government 

agency o r  the  m i l i t a r y  provide a e r i a l  photog- 

raphy f o r  the  s e l e c t e d  a reas .  Maps can then 

be t r aced  from t h e  photographs. This i s  

usua l ly  l e s s  expensive,  f a s t e r ,  and more accu- 

r a t e  than sending ou t  f i e l d  teams. I f  t ime 

does no t  permit maps t o  be t r aced  from t h e  

a i r  photos,  then they can be given t o  t h e  enu- 

merators  and used a s  maps themselves. The 

photos a s  we l l  a s  t h e  f i n i s h e d  maps can be 

use fu l  f o r  o t h e r  p r o j e c t s  bes ides  t h e  census. 

It may a l s o  be p o s s i b l e  t o  use s a t e l l i t e  

imagery t o  prepare  smal l  s c a l e  maps of t h e  

e n t i r e  country.  The s c a l e  of map t h a t  could 

be produced from t h i s  method would be most 

use fu l  f o r  t h e  r u r a l  o r  l e s s  populated a r e a s  

of t h e  country.  

Consideration should be given t o  making 

arrangements wi th  u n i v e r s i t i e s ,  co l l eges ,  and 

secondary schools  t o  i n s t i t u t e  mapping courses  

f o r  c r e d i t .  The s tuden t s  could do t h e  f i e l d  

sketching and t h e  c e n t r a l  o f f i c e  s t a f f  t h e  

f i n a l  maps. I n  some ins tances ,  s tuden t s  of 

t h e  higher  educa t iona l  i n s t i t u t i o n s  could a l s o  

do t h e  f i n a l  maps. This type of arrangement 

could no t  only be u s e f u l  f o r  t h e  immediate 

needs of t h e  s t a t i s t i c a l  agency bu t  may pro- 

v ide  p o t e n t i a l  employees f o r  t h e  s t a t i s t i c a l  

agency who w i l l  be t r a i n e d  i n  census mapping. 

5 . 2  TnXutcemd mapping p ~ o g ~ u m  

A s  mentioned e a r l i e r ,  producing census 

maps f o r  t h e  e n t i r e  country without being a b l e  

t o  b u i l d  on any previous work would be a long 

and c o s t l y  undertaking. For t h i s  reason, i t  

i s  very p r a c t i c a l  f o r  a country t o  g radua l ly  

bu i ld  up i ts  map coverage over a per iod of 

many years .  The mapping program should no t  

be  fo rgo t ten  a f t e r  t h e  census is  completed. 

To do s o  r i s k s  l o s i n g  t h e  va luab le  investment 

even a l i m i t e d  mapping program requ i res .  

A mapping program should be supported dur ing 

t h e  time between censuses.  The o b j e c t i v e s  of 

t h i s  program would be t o  g radua l ly  expand t h e  

census map coverage and update e x i s t i n g  maps. 

It should be pointed ou t  t h a t  maps become out- 

dated a t  d i f f e r e n t  r a t e s .  Maps of expanding 

metropol i tan a r e a s  become outdated very quickly 

while  those  of r u r a l  a r e a s  may be q u i t e  u s e f u l  

f o r  many years .  
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6 .  LACK OF TRANSPORTATTON AND 
COMMUNTCATTON FACT LTTTES 

A census of populat ion extending, theo- 

r e t i c a l l y  a t  l e a s t ,  t o  every household i n  t h e  

country,  may make ex t raord inary  demands on t h e  

l i m i t e d  t r a n s p o r t a t i o n  and communication fa- 

c i l i t i e s  a v a i l a b l e  wi th in  t h e  country.  Except 

f o r  process ing equipment, t r a n s p o r t a t i o n  and 

communication equipment a r e  u s u a l l y  t h e  most 

expensive i tems i n  a census budget. 

I n  a l l  censuses some t r a n s p o r t a t i o n  must 

be  provided over a long per iod of time--perhaps 

one o r  two years--for p repara to ry  work i n  t h e  

f i e l d ,  inc lud ing  mapping, con tac t s  wi th  l o c a l  

l e a d e r s ,  recrui tment  and t r a i n i n g  of f i e l d  

personnel,  advance p u b l i c i t y  f o r  t h e  census,  

e t c .  For a s h o r t e r  per iod of time--perhaps 

one t o  t h r e e  months--a l a r g e  number of v e h i c l e s  

may be required t o  t r a n s p o r t  enumerators and 

superv i sors  t o  t h e i r  ass igned a reas ;  t o  d i s -  

t r i b u t e  ques t ionna i res ,  t r a i n i n g  m a t e r i a l s  

and o t h e r  supp l ies  t o  t h e  census f i e l d  o f f i c e s ;  

and t o  c o l l e c t  t h e  completed ques t ionna i res  and 

unused supp l ies  a f t e r  t h e  da ta  c o l l e c t i o n  op- 

e r a t i o n  i s  f in i shed .  

I n  add i t ion ,  i t  may be necessary,  p a r t i c -  

u l a r l y  i n  r u r a l  a r e a s  where pub l ic  t r anspor ta -  

t i o n  is  very l imi ted ,  t o  provide some means 

of t r a n s p o r t a t i o n  f o r  enumerators and super- 

v i s o r s  who must t r a v e l  long d i s t a n c e s  from one 

house t o  another ,  o r  from one v i l l a g e  t o  an- 

o the r .  The type of t r a n s p o r t a t i o n  w i l l  depend, 

of course,  on t h e  t e r r a i n ,  bu t  may inc lude  

j eeps ,  b icyc les ,  motor scoo te r s ,  horses  o r  

mules, boa t s ,  and a i r c r a f t  such a s  h e l i c o p t e r s .  

Sometimes enumerators a r range  f o r  t h e i r  

own t r a n s p o r t a t i o n  and t h e  Centra l  Of f ice  pays 

a f ixed  allowance f o r  t h e  r e n t  of a veh ic le ,  

horse ,  boa t ,  e t c .  The primary advantage of 

t h i s  system is  t h a t  i t  s i m p l i f i e s  t h e  work of 

t h e  Centra l  Of f ice  and p laces  a l l  r e spons ib i l -  

i t y  f o r  arrangements on t h e  enumerator. 

I n  o t h e r  cases ,  i t  may be necessary f o r  

t h e  Cen t ra l  Of f ice  t o  arrange f o r  t h e  r e n t  o r  

loan of v e h i c l e s  o r  o t h e r  means of t ranspor-  

t a t i o n  from another  government agency. The 

m i l i t a r y  agencies  a r e  o f t e n  t h e  b e s t  source  of 

t rucks  and j eeps  o u t s i d e  t h e  major c i t i e s .  

However, v e h i c l e s  a r e  sometimes a v a i l a b l e  from 

o t h e r  government departments o r  i n t e r n a t i o n a l  

agencies  conducting programs of va r ious  types  

i n  t h e  f i e l d .  

I n  one country ,  va r ious  government agen- 

c i e s  o rder ing  veh ic les  f o r  t h e i r  own use a r -  

ranged an e a r l i e r  de l ive ry  d a t e  and then loaned 

them t o  t h e  s t a t i s t i c a l  o f f i c e  f o r  t h e  dura t ion  

of t h e  enumeration per iod.  

Another s o l u t i o n ,  which has been e f f e c t i v e  

i n  c o u n t r i e s  wi th  high import duty on v e h i c l e s ,  

i s  t o  buy t h e  v e h i c l e s  duty-free  f o r  government 

use on c r e d i t ;  then a f t e r  t h e  census,  t h e  ve- 

h i c l e s  a r e  auct ioned o f f ,  s t i l l  exempt from duty.  

This procedure may r e q u i r e  a s p e c i a l  decree  o r  

law. However, t h i s  s o l u t i o n  may be w e l l  worth 

t h e  e f f o r t  s i n c e  i n  most cases  t h e  auc t ions  

have more than covered t h e  o r i g i n a l  c o s t  of 

t h e  veh ic les .  

Lack of communication f a c i l i t i e s  can a l s o  

p resen t  a problem, p a r t i c u l a r l y  dur ing t h e  

per iod of enumeration when unexpected s i t u a -  

t i o n s  a r i s e  i n  t h e  f i e l d  and ques t ions  need t o  

be answered quickly .  Two of t h e  b e s t  sources  

of a s s i s t a n c e  on t h e  problem of comunica t ions  

a r e  t h e  m i l i t a r y  and po l i ce .  P r a c t i c a l l y  every 

m i l i t a r y  ou tpos t  o r  p o l i c e  s t a t i o n  has  a t e l e -  

phone o r  some means of communicating wi th  head- 

q u a r t e r s .  I f  arrangements can be made t o  u t i -  

l i z e  t h e s e  f a c i l i t i e s  dur ing t h e  enumeration 

per iod,  t h e  problem of communication w i l l  be 

l a r g e l y  resolved.  Other government agencies ,  

such a s  t h e  M i n i s t r i e s  of Education, Health,  

o r  Agr icu l tu re  may have t h e i r  own communication 

network which may be made a v a i l a b l e  t o  t h e  cen- 

s u s  s t a f f .  
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I. TNTRODUCTTON 

I n  some coun t r i es ,  t h e  National S t a t i s t i -  

c a l  Of f ice  is faced wi th  s p e c i a l  condi t ions  i n  

t h e  a r e a  of d a t a  c o l l e c t i o n .  These cond i t ions  

a r i s e  because of c e r t a i n  c h a r a c t e r i s t i c s  of 

t h e  country 's  populat ion which make it espe- 

c i a l l y  d i f f i c u l t  t o  conduct e f f i c i e n t  d a t a  

c o l l e c t  ion  operat  ions.  

The following is  a l is t  of some of t h e  

most common cond i t ions  encountered by develop- 

ing c o u n t r i e s  i n  t h e  planning and conducting 

of n a t i o n a l  censuses of population and hous- 

ing : 

(1) Widespread i l l i t e r a c y  

(2)  Lack of a common language f o r  a l l  seg- 
ments of t h e  population 

(3) Lack of i n t e r n a l  s e c u r i t y ,  p a r t i c u l a r l y  
i n  remote r u r a l  a r e a s  

( 4 )  Large segments of t h e  population which 
a r e  nomadic 

Other i tems could be added t o  t h i s  l i s t ,  

such a s  v i l l a g e s  wi th  no recognizable  s t r e e t  

p a t t e r n s ,  houses wi th  no house numbers, l a r g e  

segments of t h e  population wi th  t h e  same family 

name, and f requent  name changes. 

The d i scuss ion  which follows is  not  in- 

tended t o  be exhaustive.  I ts  purpose i s  t o  

focus  a t t e n t i o n  on these  problems dur ing t h e  

e a r l y  s t a g e s  of planning, s o  that a l t e r n a -  

t i v e  s o l u t i o n s  may be considered and t e s t e d  

i n  t h e  f i e l d  before  the  census enumeration 

g e t s  underway. Some l i n e s  of a c t i o n  which 

may be h e l p f u l  i n  dea l ing  with  t h e  va r ious  

problems a r e  suggested but no s tandard solu- 

t i o n  i s  proposed. 

2. WTDESPREAD TLLTTERACY 

I f  a s u b s t a n t i a l  p a r t  of t h e  populat ion 

i n  any given country is  i l l i t e r a t e ,  t h i s  p laces  

c e r t a i n  r e s t r i c t i o n s  on t h e  content  of t h e  

census a s  we l l  a s  on t h e  method of c o l l e c t i n g  

and process ing t h e  da ta .  People who a r e  illit- 

e r a t e  genera l ly  do not  t h i n k  i n  t h e  p r e c i s e  

terms t h a t  we l i k e  t o  have i n  a census nor do 

they maintain w r i t t e n  records  t o  which they 

can r e f e r .  For example, it may be d i f f i c u l t  o r  

impossible t o  ge t  exact  ages ,  and it may be 

necessary t o  use  some method of es t imat ing  age. 

S imi la r ly ,  information on p l a c e  of b i r t h  may 

not be repor ted  i n  t h e  exact terms of t h e  cen- 

sus  quest ionnaire ;  an  i l l i t e r a t e  person may 

know t h e  name of t h e  v i l l a g e  o r  hamlet i n  

which he was born, but not  t h e  province o r  

d i s t r i c t .  Again, i t  may be d i f f i c u l t  t o  ob ta in  

p r e c i s e  informat ion on economic charac te r i s -  

t ics--occupation, indus t ry ,  hours worked, and 

income. The concepts used must be  def ined and 

expressed i n  r e l a t i v e l y  simple terms. 

It should be noted t h a t  i l l i t e r a c y  does 

not  preclude t h e  use  of precoding on t h e  ques- 

t i o n n a i r e .  This i s  e s p e c i a l l y  t r u e  when ques- 

t i o n s  have l i m i t e d  answer c a t e g o r i e s  such a s  

male and female o r  yes  and no. 

What a c t i o n  can be taken by t h e  Census 

s t a f f  t o  ensure  t h e  bes t  information poss ib le?  

F i r s t ,  a c a r e f u l  review of t h e  proposed con- 

t e n t  of t h e  census may i n d i c a t e  t h a t  i t  i s  not 

f e a s i b l e  t o  c o l l e c t  informat ion on some items, 

such a s  personal  income o r  age a t  f i r s t  mar- 

r i a g e .  But f o r  o the r  i tems,  such a s  age,  p lace  

of b i r t h ,  and employment, a l i t t l e  pa t i ence  on 
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t h e  p a r t  of t h e  enumerator and some s p e c i a l  

a i d s  provided by t h e  c e n t r a l  o f f i c e  may y i e l d  

accep tab le  da ta .  

2 . 1  A g e  04 date 06 W h  

A number of c o u n t r i e s  have used a  ca lendar  

of major even t s  t o  he lp  t h e  enumerator o b t a i n  

t h e  approximate age of i n d i v i d u a l s  who were 

not  a b l e  t o  g i v e  t h e  exact  d a t e  of t h e i r  b i r t h .  

Events which a r e  l i k e l y  t o  be remembered, such 

a s  t h e  term of o f f i c e  of a  n a t i o n a l  l e a d e r ,  o r  

t h e  v i s i t  of an outs tanding f o r e i g n  d i g n i t a r y ,  

o r  an earthquake, drought,  o r  o the r  n a t u r a l  

phenomenon, can be used q u i t e  e f f e c t i v e l y  a s  

r e fe rence  p o i n t s  f o r  f i x i n g  t h e  approximate 

d a t e  of b i r t h  of an ind iv idua l .  It i s  even 

more h e l p f u l  i f  s e p a r a t e  ca lendars  a r e  pre- 

pared f o r  d i f f e r e n t  p a r t s  of t h e  country .  

Each calendar  would inc lude  events  t h a t  were 

s i g n i f i c a n t  f o r  t h e  l o c a l  people but no t  nec- 

e s a r i l y  nationwide.  Within a  p a r t i c u l a r  house- 

hold,  t h e  o rde r  of b i r t h  of c h i l d r e n  may be 

u s e f u l  i n  e s t ima t ing  t h e  age of one c h i l d  a s  

more o r  l e s s  than t h a t  of another .  

Remote t r i b a l  groups,  which have no con- 

c e p t  of t ime o r  f o r  which ca lendars  of l o c a l  

even t s  may be too d i f f i c u l t  t o  o b t a i n ,  may need 

s p e c i a l  procedures.  I f  t h e  a r e a  i n  which t h e  

t r i b e  r e s i d e s  has  d e f i n i t e  seasons ,  only  t h e  

number of summers o r  w i n t e r s  an i n d i v i d u a l  has 

l i v e d  may be a s c e r t a i n e d .  I n  c o u n t r i e s  where 

t h e r e  a r e  no well-defined seasons ,  only  approx- 

imate age groups may be  obta ined such a s  

"reached puberty" and "has not  reached pu- 

be r ty . "  The t a b u l a t i o n s  w i l l  have t o  t a k e  

i n t o  cons ide ra t ion  t h i s  t y p e  of d a t a .  Some- 

t imes it i s  not  even f e a s i b l e  t o  use  t h e  

s t andard  ques t ionna i res ,  a s  most of t h e  ques- 

t i o n s  a r e  i r r e l e v a n t  and it is  impossible  t o  

o b t a i n  a  s e p a r a t e  ques t ionna i re  f o r  each 

household. One country decided t o  t a k e  only  

a  head count by sex  and puberty s t a t u s .  To 

o b t a i n  a s  c o r r e c t  a  count a s  p o s s i b l e ,  t r i n -  

k e t s  fo r  each age-sex group were d i s t r i b u t e d  

under t h e  ausp ices  of t h e  c h i e f .  The enumer- 

a t o r  knew t h e  t o t a l  count f o r  each t y p e  of 

t r i n k e t  a t  t h e  beginning of t h e  d i s t r i b u t i o n  

process .  A count of t h e  t r i n k e t s  l e f t  a f t e r  

d i s t r i b u t i o n  sub t rac ted  from t h e  o r i g i n a l  count 

gave t h e  t o t a l  number of persons f o r  each c a t e -  

gory 

Another country used a  d i f f e r e n t  approach 

t o  ge t  a  count of i t s  i s l a n d  popula t ion.  One 

boat went from i s l a n d  t o  i s l a n d  reques t ing  t h e  

l o c a l  chief  t o  have t h e  i s l a n d e r s  assemble on 

t h e  beach i n  four  groups: men, women, boys, 

and g i r l s .  Shor t ly  a f t e rward  another  %oat 

a r r i v e d  ca r ry ing  t h e  enumerators t o  do t h e  

a c t u a l  counting.  I n  t h i s  way s e v e r a l  i s l a n d s  

were enumerated i n  one day. 

For p l a c e  of b i r t h ,  i t  may be h e l p f u l  t o  

provide  t h e  enumerator w i t h  a  l i s t  of v i l l a g e s  

o r  b a r r i o s  showing t h e  d i s t r i c t ,  province ,  o r  

o t h e r  c i v i l  d i v i s i o n  i n  which they a r e  l o c a t e d .  

I f  t h e r e  a r e  s e v e r a l  v i l l a g e s  w i t h  t h e  same 

name, t h e s e  can be d i s t ingu i shed  by t h e i r  

proximity t o  some n a t u r a l  f e a t u r e ,  such a s  a  

coas t  l i n e ,  a  r i v e r ,  a  mountain, o r  a  l a r g e  

c i t y  which should be included on t h e  l i s t .  

I n  some c o u n t r i e s ,  it has  been found 

h e l p f u l  t o  provide  t h e  enumerator w i t h  a  l i s t  

of t h e  most important businesses  and i n d u s t r i e s  

i n  t h e  a r e a  w i t h  a  b r i e f  s ta tement  of what they  

do. This  technique can be e s p e c i a l l y  u s e f u l  

i n  c a s e s  where t h e  name of t h e  es tabl ishment  

g ives  no i n d i c a t i o n  of t h e  kind of business  

o r  a c t i v i t y  i n  which t h e  workers a r e  engaged. 

3. NO COMMON LANGUAGE 

When s e v e r a l  d i f f e r e n t  languages o r  d ia -  

l e c t s  a r e  used i n  a  country ,  and t h e r e  is no 

common language which everyone under s t a n d s ,  

s p e c i a l  measures ,may be  requ i red  t o  c o l l e c t  

t h e  d e s i r e d  informat ion.  I f  t h e  problem is  
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l o c a l i z e d  i n  a p a r t i c u l a r  a r e a ,  t h e  census I presen t  s p e c i a l  problems i n  a census of popu- 

o f f i c e  should consider  t h e  h i r i n g  and t r a i n i n g  

of l o c a l  r e s i d e n t s  a s  enumerators. Residents  

of t h e  l o c a l i t y  would probably be f a m i l i a r  

w i t h  t h e  language o r  d i a l e c t  spoken and would 

be a b l e  t o  a s k  t h e  census ques t ions  i n  a lan-  

guage which t h e  respondents  would understand. 

I n  some coun t r i e s ,  where t h e r e  i s  no com- 

mon language, t h e  census ques t ionna i re  has  

been p r in ted  i n  t h e  most common languages o r  

d i a l e c t s  used i n  t h e  country.  This  can be 

u s e f u l  i n  t h e  f i e l d ,  but may r e q u i r e  s p e c i a l  

handling i n  t h e  Centra l  Off ice .  I n  o t h e r  

c o u n t r i e s ,  t h e  Cen t ra l  Of f i ce  has provided 

t r a n s l a t i o n s  of t h e  census ques t ions  which 

t h e  enumerator could u s e  a long wi th  t h e  stand- 

a r d  ques t ionna i re .  Whether t h e  ques t ionna i re  

i s  p r i n t e d  i n  d i f f e r e n t  languages o r  a t r a n s -  

l a t i o n  of t h e  ques t ions  is  provided f o r  t h e  

enumerator t o  use ,  t h e  o b j e c t  i s  t o  s tandard-  

i z e  t h e  ques t ions  f o r  a l l  p a r t s  of t h e  country 

and t o  reduce enumerator var iance.  

I n  most c o u n t r i e s ,  t h e r e  a r e  i n s t a n c e s  

of ind iv idua l s ,  r ecen t  immigrants, o r  d ip lo -  

mat ic  personnel,  who a r e  no t  f a m i l i a r  w i t h  

t h e  n a t i o n a l  language. For such cases ,  t h e  

enumerator should be i n s t r u c t e d  t o  f i n d  some 

member of t h e  household o r  a neighbor who can 

i n t e r p r e t  t h e  ques t ions  and answers f o r  t h e  

enumerator and respondent.  I f  t h i s  type  of 

popula t ion i s  s c a t t e r e d  throughout t h e  coun- 

t r y ,  a c o r e  of s p e c i a l  enumerators who have 

m u l t i p l e  language c a p a b i l i t i e s  may have t o  

be h i red .  These enumerators could be a t t ached  

t o  t h e  c e n t r a l  o f f i c e  o r  pos i t ioned  a t  v a r i -  

ous l o c a t i o n s  and s e n t  out  t o  t h e  f i e l d  a s  

needed. 

4. LACK OF INTERNAL SECURITY 

Sometimes, t h e r e  a r e  segments of t h e  

popula t ion which do no t  f u l l y  suppor t  t h e  

n a t i o n a l  government and which, t h e r e f o r e ,  

l a t i o n .  The a t t i t u d e  of t h e  people  may vary 

from open h o s t i l i t y  o r  l a c k  of cooperat ion t o  

mere i n d i f f e r e n c e .  Occasionally,  t h e s e  groups 

a r e  found i n  urban ghe t tos ,  but more o f t e n  

they a r e  found i n  remote r u r a l  a r e a s  which 

have only  l o o s e  t i e s  w i t h  t h e  c e n t r a l  govern- 

ment. (Nomadic t r i b e s  which o p e r a t e  a s  semi- 

autonomous u n i t s  wi th in  a country  o r  a c r o s s  

n a t i o n a l  borders  r ep resen t  a s p e c i a l  problem 

which w i l l  be discussed i n  a l a t e r  sec t ion . )  

So f a r  a s  t h e  census i s  concerned, t h e  

problem of enumerating t h e s e  segments of t h e  

popula t ion i s  p r imar i ly  one of s e c u r i t y .  To 

meet t h i s  type  of s i t u a t i o n ,  it is sometimes 

necessary  t o  employ members of t h e  armed 

f o r c e s  o r  l o c a l  p o l i c e  t o  ensure  t h e  s a f e t y  

and p r o t e c t i o n  of t h e  census enumerators. 

Usually,  t h e s e  people simply accompany t h e  enu- 

merators  on t h e i r  journey from one house t o  

another  and do no t  p a r t i c i p a t e  i n  t h e  census 

in terview.  I n  some c o u n t r i e s ,  however, mem- 

b e r s  of t h e  m i l i t a r y  o r  l o c a l  p o l i c e  a r e  

employed d i r e c t l y  a s  census enumerators. Th i s  

p r a c t i c e  i s  genera l ly  not  recommended because 

it in t roduces  an  element of coercion i n t o  t h e  

enumeration process  and may have a n  adverse  

e f f e c t  on t h e  q u a l i t y  of t h e  census d a t a .  An 

except ion t o  t h i s  is  i n  an a r e a  which is  nor- 

mally adminis tered by t h e  p o l i c e  o r  m i l i t a r y  

who would usua l ly  c a r r y  out  a l l  government 

programs. 

I f ,  i n  a given s i t u a t i o n ,  it is necessary  

t o  use  members of t h e  armed f o r c e s  e i t h e r  a s  

enumerators o r  enumerator a i d e s ,  s p e c i a l  a r -  

rangements should be made w i t h  t h e  a u t h o r i t i e s  

r e spons ib le  f o r  i n t e r n a l  s e c u r i t y .  It is  i m -  

p o r t a n t ,  i n  such a s i t u a t i o n ,  t o  ensure  t h a t  

any agreements made a t  t h e  top  l e v e l s  of gov- 

ernment be t r ansmi t t ed  t o  t h e  l o c a l  government 

author  it i e s  w i t h  whom t h e  census enumerators 

w i l l  be p r imar i ly  concerned. O f f i c i a l s  
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r e spons ib le  a t  t h e  upper echelons  of govern- 1 h e a l t h  c a r e ,  o r  expanded educa t iona l  f a c i l i t i e s  

ment f o r  n a t i o n a l  s e c u r i t y  and defense  of t e n  

have a d i r e c t  i n t e r e s t  i n  t h e  census r e s u l t s  

and a r e  q u i t e  w i l l i n g  t o  cooperate  i n  t h e  

planning and execut ion of t h e  census program. 

Unless a p p r o p r i a t e  s t e p s  a r e  taken,  however, 

t h i s  support  of t h e  census program may not  

extend t o  t h e  l o c a l  level--and p a r t i c u l a r l y  

t o  remote r u r a l  a reas .  

Generally,  i t  i s  not  wise t o  br ing i n  

enumerators from o u t s i d e  t h e  a r e a  because 

almost c e r t a i n l y  they w i l l  be regarded wi th  

suspic ion by t h e  l o c a l  r e s i d e n t s .  Even though 

they may have super io r  q u a l i f i c a t i o n s  from 

t h e  s tandpoint  of educat ion and t e c h n i c a l  

s k i l l s ,  t h e s e  q u a l i f i c a t i o n s  w i l l  b e  of l i t t l e  

v a l u e  i f  t h e  i n d i v i d u a l s  themselves a r e  not  

accep tab le  t o  t h e  l o c a l  r e s i d e n t s .  Enumer- 

a t o r s  r e c r u i t e d  from wi th in  t h e  a r e a  w i l l  have 

a b e t t e r  knowledge of l o c a l  customs, w i l l  know 

where t o  f i n d  t h e  people,  and w i l l  be i n  a 

b e t t e r  p o s i t i o n  t o  e v a l u a t e  t h e  informat ion 

furnished by t h e  respondents.  They a r e  a l s o  

more l i k e l y  t o  be t r u s t e d  by t h e  l o c a l  peo- 

p l e .  School t eachers ,  h e a l t h  and we l fa re  

employees, a g r i c u l t u r a l  agen t s ,  and persons  

engaged i n  s i m i l a r  a c t i v i t i e s  make e x c e l l e n t  

enumerators because they a r e  a l r e a d y  accus- 

tomed t o  working wi th  t h e  l o c a l  people and 

dea l ing  wi th  l o c a l  problems. 

I n  a d d i t i o n  t o  any s p e c i a l  arrangements 

which may be  necessary  t o  ensure  t h e  s a f e t y  

and p r o t e c t i o n  of enumerators,  i t  i s  important 

t h a t  t h e  necessary  s t e p s  be taken t o  gain  t h e  

cooperat ion of l o c a l  l e a d e r s  and t o  convince 

them of t h e  n e c e s s i t y  and/or  d e s i r a b i l i t y  of 

being included i n  t h e  n a t i o n a l  census count.  

Any r e l a t i o n s h i p  t h a t  can be e s t a b l i s h e d  

between t h e  census and o the r  programs of t h e  

c e n t r a l  government aimed a t  t h e  improvement 

of l o c a l  cond i t ions  w i l l ,  of course ,  be  bene- 

f i c i a l  t o  t h e  census.  A program of a g r i c u l -  

t u r a l  development, f o r  example, o r  improved 

can be r e l a t e d  d i r e c t l y  t o  t h e  census s i n c e  a l l  

of t h e s e  programs a r e  people-oriented.  It is  

important,  however, t h a t  t h e  f u t u r e  b e n e f i t s  

r e s u l t i n g  from t h e  census be r e a l i s t i c a l l y  

presented.  I n  t h e  p a s t ,  t h e  c r e d i b i l i t y  of 

some s t a t i s t i c a l  o rgan iza t ions  has  been g r e a t l y  

harmed by promising many immediate b e n e f i t s  i n  

housing and jobs  which d id  not  m a t e r i a l i z e .  

Often a v i s i t  t o  a l o c a l  c h i e f ,  o r  some show 

of mutual t r u s t  and r e s p e c t ,  w i l l  open t h e  way 

f o r  t h e  census program t o  be c a r r i e d  out  t o  

t h e  b e n e f i t  and s a t i s f a c t i o n  of a l l  concerned. 

Whatever measures a r e  necessary  t o  ensure  

t h e  s a f e t y  and p r o t e c t i o n  of enumerators and 

superv i so r s  and t h e  success fu l  execut ion of 

t h e i r  r e s p o n s i b i l i t i e s  i n  t h e  f i e l d ,  p lans  

must be made and a c t i o n  taken we l l  i n  advance 

of t h e  census d a t e .  

5 .  NOMAD1 C POPULATT ONS 

The enumeration of nomadic t r i b e s ,  when- 

ever they c o n s t i t u t e  a s u b s t a n t i a l  p a r t  of t h e  

t o t a l  popula t ion,  r e q u i r e s  s p e c i a l  a t t e n t i o n .  

Because t h e r e  a r e  va ry ing  degrees  of nomadism, 

and because l i f e  s t y l e s  vary  from one t r i b e  

t o  ano the r ,  t h e r e  i s  no recommended s tandard 

approach t o  t h e  problem. Di f fe ren t  approaches 

have been t r i e d  wi th  d i f f e r e n t  degrees  of 

success  o r  f a i l u r e .  Accordingly, t h e  b e s t  

s t r a t e g y  f o r  a country wi th  a s i g n i f i c a n t  

nomadic popula t ion is  t o  s tudy t h e  .various 

methods used i n  o t h e r  c o u n t r i e s  where condi- 

t i o n s  a r e  s i m i l a r  and t o  s e l e c t  and t e s t  ones 

t h a t  appear most l i k e l y  t o  succeed. Much of 

t h i s  s e c t i o n  is  based on United Nations ex- 

pe r i ence  i n  dea l ing  wi th  t h i s  problem.' 

' " s t u d y  on S p e c i a l  T e c h n i q u e s  f o r  Enumer- 
a t i n g  Nomads i n  A f r i c a n  C e n s u s e s  and S u r v e y s , "  
Economic Commiss ion  f o r  A f r i c a ,  T e n t h  S e s s i o n  
o f  the C o n f e r e n c e  o f  A f r i c a n  S t a t i s t i c i a n s ,  
A d d i s  Ababa,  E t h i o p i a ,  1 9 7 7 .  
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Of course ,  be fo re  deciding on an enumer- 1 may be d i f f i c u l t  t o  determine.  It may be 

a t i o n  plan it is  necessary  t o  know something 

about t h e  nomad's way of l i f e .  It i s  impor- 

t a n t  t o  know such t h i n g s  a s  languages spoken, 

migrat ion p a t  t e r n s ,  economic a c t i v i t i e s ,  and 

t h e  h i e r a r c h i c a l  s t r u c t u r e  of t h e  t r i b e s .  

For some enumeration methods, i t  i s  a l s o  nec- 

e s sa ry  t o  know t h e  types  of animals they own 

and t h e  amount of in f luence  t h e  t r i b a l  l e a d e r s  

have. Poss ib le  sources  of t h i s  informat ion 

a r e  government agencies  r e spons ib le  f o r  nomads 

and u n i v e r s i t y  i n s t r u c t o r s  of anthropology and 

sociology.  I f  t h e s e  sources  a r e  no t  s u f f i -  

c i e n t ,  i t  w i l l  be necessary  f o r  NSO personnel 

t o  conduct r e sea rch  about t h e  nomads. 

5 .7  Gtoup adaembly method 

I n  t h e  c o u n t r i e s  of Af r i ca  and t h e  Middle 

East ,  where nomadism is  p reva len t ,  s e v e r a l  

d i s t i n c t  approaches have been t r i e d  f o r  t h e  

enumeration of nomadic t r i b e s .  Perhaps t h e  

e a s i e s t  one, from t h e  s tandpoint  of t h e  enu- 

merator,  i s  t h e  group assembly approach. 

Under t h i s  method, t h e  nomadic households 

( o r  t h e i r  r e p r e s e n t a t i v e s )  assemble a t  a 

f i x e d  p l a c e  and on a f i x e d  d a t e ,  and t h e  enu- 

merator sys temat ica l ly  enumerates t h e  house- 

holds  i n  some prearranged o rde r .  The d a t e  

and p laces  chosen f o r  assembly should be a s  

convenient a s  p o s s i b l e  f o r  t h e  nomads wi th in  

t h e  l i m i t s  of t h e  o v e r a l l  enumeration p lan .  

The p lace  of assembly may be a market p lace ,  

a watering po in t ,  a grazing a r e a ,  a food 

d i s t r i b u t i o n  c e n t e r ,  o r  o t h e r  convenient 

l o c a t i o n .  

The p r i n c i p a l  advantage of t h e  group 

assembly method i s  t h a t  i t  r e q u i r e s  a minimum 

amount of t r a v e l  on t h &  p a r t  of t h e  enumer- 

a t o r .  The main disadvantage i s  t h a t  a l a r g e  

p a r t  of t h e  nomadic households may no t  come 

t o  t h e  appointed p l a c e  a t  t h e  appointed t ime,  

and consequently,  t h e  popula t ion can be s e r i -  

ous ly  underenumerated. The e x t e n t  of t h i s  

necessary  t o  g i v e  them an i n c e n t i v e  t o  come, 

such a s  small amounts of money, food, o r  o t h e r  

goods. For example, i n  one country  t h e  f i e l d  

s t a f f  enumerating t h e  remote t r i b e s  assembled 

a l l  t h e  f a m i l i e s  of a t r i b e  a t  one l o c a t i o n .  

They then bought some food from each family 

a s  it was enumerated. After  t h e  enumeration 

of  each t r i b e  was completed, a f e a s t  was he ld  

f o r  t h e  t r i b e  us ing t h e  food bought by t h e  

f i e l d  s t a f f .  

A v a r i a t i o n  on t h e  group assembly method 

i s  t o  have only  t h e  t r i b a l  l e a d e r s  o r  t h e i r  

r e p r e s e n t a t i v e s  come t o  t h e  assembly p o i n t .  

One p o s s i b l e  problem i s  t h a t  they w i l l  no t  

know a l l  t h e  necessary  information f o r  each 

household i n  t h e i r  t r i b e .  To remedy t h i s ,  

they could be t o l d  what d a t a  w i l l  be needed 

be fo re  they l e a v e  f o r  t h e  assembly po in t .  

Another d i f f i c u l t y  wi th  t h i s  approach i s  t h e  

p o s s i b l e  under o r  over r e p o r t i n g  by t h e  

t r i b a l  r e p r e s e h t a t i v e s .  The pos t  enumeration 

eva lua t ion  program would have t o  exp lo re  t h a t  

p o s s i b i l i t y .  

5 . 2  Th ibde  method 

Another approach which i s  commonly used 

i s  t h e  t r i b a l  o r  h i e r a r c h i c a l  approach. 

Under t h i s  method, t h e  p r i n c i p a l  c o n t a c t s  a r e  

wi th  t h e  t r i b a l  ch ie f  and he  e i t h e r  f u r n i s h e s  

t h e  informat ion f o r  a l l  members of h i s  t r i b e  

from memory o r  from t r i b a l  r ecords  (adminis- 

t r a t i v e  census ) ,  o r  makes arrangements f o r  

t h e  enumerator t o  in te rv iew d i r e c t l y  t h e  

va r ious  households under h i s  j u r i s d i c t i o n .  

This  method u t i l i z e s  t h e  a u t h o r i t y  and 

p r e s t i g e  of t h e  t r i b a l  chief  t o  ga in  t h e  

cooperat ion of  h i s  fo l lowers .  A l i s t  of t h e  

t r i b e s ,  t h e i r  l o c a t i o n s ,  and t h e  approximate 

number of households i n  each must be prepared.  

This  informat ion i s  important t o  proper ly  

p lan  t h e  enumeration. The t r i b a l  l e a d e r s  

should be contacted i n  advance t o  e n l i s t  
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t h e i r  cooperat ion and t o  a r range  f o r  t h e  v i s i t  

of enumerators a t  t h e  t ime of t h e  census.  

An advantage of t h e  t r i b a l  approach is  

t h a t  t h e  respondents  a r e  u s u a l l y  coopera t ive  

because they  respec t  t h e  t r i b a l  c h i e f .  Also, 

t h e  f i e l d  wprk can be accomplished more e f f i -  

c i e n t  l y  i f  t h e  ch ie f  schedules  t h e  in terview- 

ing  of t h e  i n d i v i d u a l  households. This  may 

be t h e  only p r a c t i c a l  method i f  t h e  nomads 

have a h igh  l e v e l  of m i s t r u s t  o r  susp ic ion  

f o r  t h e  government o r  t h e  sedentary  popula- 

t ion .  

However, i n  p r a c t i c e ,  much depends upon 

t h e  p e r s o n a l i t y  of t h e  ch ie f  and on h i s  

a b i l i t y  t o  con tac t  a l l  members of t h e  t r i b e .  

The t r i b e  may be spread ou t  and t h e  ch ie f  may 

no t  know t h e  exact  l o c a t i o n s  of a l l  t h e  fam- 

i l i e s .  Furthermore, t h e r e  may be a problem 

i n  de f in ing  t h e  popula t ion t o  be enumerated 

under t h i s  procedure s i n c e  some i n d i v i d u a l s  

who have adopted a non-nomadic l i f e  s t y l e  may 

s t i l l  be  regarded by t h e  ch ie f  a s  members of 

t h e  nomadic t r i b e .  Th i s  can l e a d  t o  over- 

enumeration s i n c e  t h e  sedentary  p a r t  of t h e  

t r i b e  may a l s o  be enumerated w i t h  t h e  non- 

nomadic popula t ion.  I f  t h i s  i s  t r u e  f o r  a 

s i g n i f i c a n t  number of nomads, then a l l  t h e  

t r i b a l  households must be con tac ted .  Also, 

ques t ions  must be included i n  t h e  quest ion-  

n a i r e  which w i l l  enable  t h e  census enumerator 

t o  d i s t i n g u i s h  between t h e  t r u e  nomads and 

t h e  s e t t l e d  popula t ion.  This  w i l l  a l s o  help  

i d e n t i f y  double counting.  

5.3 E w d o n  sea appaoach 

This approach d i v i d e s  t h e  e n t i r e  land 

a r e a  i n t o  convent ional  census enumeration 

a reas .  The nomadic households would be enu- 

merated i n  whichever a r e a  they happened t o  

be dur ing t h e  census per iod.  Assuming per- 

sonnel  and o t h e r  r e sources  a r e  a v a i l a b l e ,  t h i s  

method should a s s u r e  complete coverage of t h e  

nomadic popula t ion.  This  approach r e q u i r e s  

maps t o  d i v i d e  t h e  country i n t o  enumeration 

a r e a s  and t o  he lp  t h e  enumerators l o c a t e  t h e i r  

assignments.  A e r i a l  photographs may a l s o  be 

used f o r  t h i s  purpose. 

I n  a d d i t i o n  t o  t h e  inc reased  accuracy 

r e s u l t i n g  from b e t t e r  coverage, t h e  r e l i a -  

b i l i t y  of t h e  d a t a  w i l l  a l s o  be  improved by 

t h e  d i r e c t  in te rv iewing  of each household. 

The enumerator does n o t  have t o  r e l y  on t h e  

memory of t h e  ch ie f  nor w i l l  t h e  c h i e f ' s  

p o s s i b l e  tendancy t o  under o r  over  r e p o r t  

in t roduce  e r r o r .  

One problem wi th  t h e  enumeration a r e a  

approach is  t h a t  i t  r e q u i r e s  a g r e a t  d e a l  of 

r e sources  i f  t h e  nomad populat ion i s  l a r g e  

o r  widely s c a t t e r e d .  Enumeration crews may 

have t o  be t r anspor ted  t o  and maintained i n  

remote a r e a s .  Also, t o  avoid miss ing migrat-  

i n g  groups i t  is  necessary  t o  have a r e l a t i v e l y  

s h o r t  enumeration pe r iod .  This ,  of course ,  

r e q u i r e s  a l a r g e r  f i e l d  s t a f f .  The longer  

t h e  enumeration per iod t h e  more l i k e l y  i t  is  

t h a t  movement of t h e  nomads w i l l  t ake  them 

a c r o s s  enumeration a r e a  boundar ies ,  thus  in -  

c reas ing  t h e  chance of coverage e r r o r s .  This  

i s  l e s s  of a problem i f  t h e  enumeration is  

conducted a t  a time of t h e  yea r  when t h e  nomads 

a r e  l e s s  mobile. 

5.4 WdupoiM.t appaoach 

The waterpoint  approach t a k e s  i n t o  con- 

s i d e r a t i o n  t h e  f a c t  t h a t  t h e  nomads must graze  

and water t h e i r  animals.  This  enumeration 

technique would r e q u i r e  t h a t  a l i s t  of water- 

p o i n t s  used by t h e  nomads be prepared and 

enumerators be s t a t i o n e d  a t  those  wa te rpo in t s  

dur ing t h e  census per iod.  

There a r e  s e v e r a l  methods of p repar ing  a 

l is t  o f  wa te rpo in t s .  One is  t o  ask t h e  l o c a l  

government o f f i c i a l s  t o  provide  lists f o r  

t h e i r  j u r i s d i c t i o n .  I f  t h i s  i s  done, a sample 

of t h e  r e s u l t s  should be checked f o r  accuracy 

by t h e  s t a t i s t i c a l  o f f i c e  f i e l d  s t a f f .  Another 
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way is  t o  have t h e  s t a t i s t i c a l  o f f i c e  f i e l d  

s t a f f  prepare  t h e  l i s t  from t h e i r  own canvass 

of t h e  country.  I n  e i t h e r  case ,  some guide- 

l i n e s  should be prepared t o  help  t h e  f i e l d  

workers proper ly  i d e n t i f y  waterpoints .  

Aer ia l  photography and s a t e l l i t e  imagery can 

a l s o  be u s e f u l  i f  r e c e n t l y  produced and i f  

t h e r e  a r e  t r a i n e d  i n t e r p r e t e r s  a v a i l a b l e .  

The waterpoint  approach is u s u a l l y  prac- 

t i c a l  only  dur ing t h e  d ry  season when t h e  

wa te rpo in t s  a r e  much fewer i n  number. I f  t h e  

nomads c l u s t e r  c l o s e l y  around t h e  wa te rpo in t ,  

t hen  t h e  enumerator would be i n s t r u c t e d  t o  

cover a s p e c i f i e d  surrounding a r e a .  I f  they  

tend t o  g raze  a t  some d i s t a n c e  and come t o  

t h e  waterpoint  only p e r i o d i c a l l y ,  then a n  

enumerator would wai t  t h e r e  and enumerate 

each family o r  group a s  it a r r i v e d .  

An important f a c t o r  t h a t  must be consid- 

ered when planning t h e  enumeration f o r  t h i s  

second s i t u a t i o n  i s  t h e  types  of animals  

r a i s e d  by t h e  nomads. Various animals have 

d i f f e r e n t  water ing needs. For example, 

c a t t l e  must u s u a l l y  be watered every o t h e r  

day whi le  camels may r e q u i r e  water ing only  

every two o r  t h r e e  weeks. Therefore ,  t h e  

enumeration per iod must be a t  l e a s t  somewhat 

longer  than t h e  s h o r t e s t  water ing per iod.  

This i s  t o  ensure  t h a t  t h e  enumerators a r e  

a t  t h e  waterpoint  f o r  a t  l e a s t  one v i s i t  by 

each family o r  group. However, us ing t h e  

s h o r t e s t  water ing per iod a s  t h e  b a s i s  f o r  

t h e  l e n g t h  of enumeration can l e a d  t o  some 

problems. Sometimes, f a m i l i e s  own s e v e r a l  

types  of animals wi th  d i f f e r i n g  water ing 

pe r iods  and arrangements may be  made between 

s e v e r a l  f a m i l i e s  t o  s h a r e  t h e  t a s k  of water-  

ing.  For example, one family  may b r ing  t h e  

c a t t l e  of s e v e r a l  o t h e r  f a m i l i e s  f o r  water-  

ing.  A t  ano the r  t ime a d i f f e r e n t  family  

would water t h e  camels f o r  t h e s e  f a m i l i e s .  

I f  t h e  enumeration per iod was based on t h e  

~ h o r t e r  water ing per iod f o r  c a t t l e ,  t h e  

second family would probably be missed. This  

i l l u s t r a t e s  how important it i s  t o  f u l l y  

understand t h e  l o c a l  customs when planning 

enumeration procedures.  I n  such c a s e s ,  t h e  

l e n g t h  of enumeration should be based on t h e  

longer water ing per iod of t h e  camels. How- 

ever ,  even t h i s  procedure may no t  ensure  com- 

p l e t e  coverage a s  sha r ing  t h e  water ing r e -  

s p o n s i b i l i t i e s  may mean a family appears  a t  

t h e  waterpoint  less o f t e n  than even t h e  long- 

e s t  water ing pe r iod ;  

Another problem occurs  when people dec ide  

t o  s t a y  away from t h e  waterpoint  because they 

do no t  want t o  be counted. To counter  t h e s e  

s i t u a t i o n s  t h e  enumerators should a s k  t h o s e  

who do come t o  t h e  waterpoint  t h e  names of 

any f a m i l i e s  who have n o t  been t h e r e  s i n c e  

t h e  s t a r t  of enumeration. A s  t h e  enumeration 

p rogresses  t h o s e  f a m i l i e s  t h a t  even tua l ly  

show up can be  removed from t h e  l is t .  Towards 

t h e  end of t h e  enumeration per iod arrangements 

can be made t o  f i n d  t h o s e  f a m i l i e s  who have 

no t  been enumerated. 

I f  t h e  number of wa te rpo in t s  i s  t o o  l a r g e  

f o r  each one t o  be covered w i t h  t h e  a v a i l a b l e  

r e sources ,  a n  a l t e r n a t i v e  procedure would be 

t o  s e l e c t  a sample of waterpoints .  This  of 

course  r e q u i r e s  a complete l i s t  of a l l  t h e  

p o s s i b l e  wa te rpo in t s  from which t o  s e l e c t  t h e  

sample. The enumerators would be s e n t  only 

t o  t h e  s e l e c t e d  wa te rpo in t s  f o r  t h e  enumer- 

a t i o n  per iod.  A problem w i t h  having enumer- 

a t o r s  a t  only  a sample of wa te rpo in t s  f o r  a n  

extended per iod of t ime is t h a t  some nomads 

may avoid  t h e  sample p laces  because they  do 

no t  want t o  be enumerated. Another method 

which might avoid  t h i s  problem would be t o  

enumerate i n  t h e  sample a r e a s  f o r  one day 

only.  Care must be taken when choosing t h e  

day of enumeration s o  a s  no t  t o  b i a s  t h e  r e -  

s u l t s .  Cer ta in  days may be p r e f e r r e d  over  

o t h e r s  f o r  water ing.  To avoid t h i s  b i a s ,  t h e  

o r i g i n a l  sample could be  subsampled t o  have 
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t h e  v i s i t s  t o  t h e  s e l e c t e d  wa te rpd in t s  d i s -  

t r i b u t e d  over  s e v e r a l  days. 

There a r e  s e v e r a l  p o s s i b l e  drawbacks t o  

t h e  waterpoint  system of enumeration. The 

accuracy of t h e  coverage depends on how com- 

p l e t e  t h e  l i s t  of wa te rpo in t s  is.  Also,  i n  

some c u l t u r e s  t h e  younger members of t h e  

family a r e  r e spons ib le  f o r  water ing t h e  herd.  

They may n o t  always be knowledgeable respond- 

e n t s .  This  s i t u a t i o n  would r e q u i r e  f i n d i n g  

and in terviewing an  a d u l t  member of t h e  fam- 

i l y .  I f  t h i s  i s  a common occurrence,  then 

t h e  waterpoint  approach would no t  be a n  e f f i -  

c i e n t  enumeration method. Despi te  t h e s e  

problems, t h e  waterpoint  approach has  been 

s u c c e s s f u l l y  used i n  a number of c o u n t r i e s .  

5.5 Camp app/roa& 

I n  many c o u n t r i e s  nomads l i v e  i n  camps. 

These a r e  households which l i v e  c l o s e  t o  each 

o t h e r  and form a somewhat s t a b l e  group. The 

s i z e  and l o c a t i o n s  of t h e  camps may change 

from season t o  season. However, they can 

form t h e  b a s i s  of an enumeration plan i f  

t h e i r  l o c a t i o n s  a r e  known and a f i e l d  s t a f f  

can be organized t o  v i s i t  and enumerate them. 

The f i r s t  s t e p  i n  us ing t h i s  approach 

i s  t o  prepare  a l i s t  of camps and t h e i r  l o -  

c a t i o n s .  Knowledge of t r i b a l  customs and 

migrat ion p a t t e r n s  w i l l  be h e l p f u l  i n  knowing 

t h e  a r e a s  where camps might be loca ted .  One 

method of prepar ing a l i s t  of camps i s  t o  a s k  

l o c a l  government o f f i c i a l s  t o  r e p o r t  a l l  t h e  

camps i n  t h e i r  j u r i s d i c t i o n s .  Also,  it would 

be  most h e l p f u l  f o r  t h e  enumeration planning 

s t a f f  t o  know t h e  approximate s i z e  of each 

camp. The success  of t h i s  method of course  

depends e n t i r e l y  on t h e  mot ivat ion of t h e  

l o c a l  o f f i c i a l s .  It may be a good po l i cy  t o  

g i v e  t h e s e  l o c a l  o f f i c i a l s  some payment f o r  

t h e  e x t r a  work asked of them. I n  any c a s e ,  

it would be  prudent t o  check t h e  accuracy of 

A more c o s t l y  method of prepar ing a l i s t  

of camps i s  t o  have t h e  s t a t i s t i c a l  o f f i c e  

s t a f f  go i n t o  t h e  f i e l d  t o  l o c a t e  t h e  camps. 

This  may be done by ground t r a n s p o r t a t i o n  o r  by 

a i r c r a f t .  Although t h e  use  of a i r c r a f t  can be 

expensive ,  t h e  c o s t  may a c t u a l l y  compare favor- 

ab ly  wi th  a ground sea rch  because of g r e a t e r  

speed, reduced personnel  needs ,  and e a s i e r  ac- 

c e s s  t o  remote a reas .  

The advantages of t h e  camp ,enumeration 

method a r e  t h a t  it is  e a s i e r  t o  enumerate t h e  

nomads when they a r e  c l u s t e r e d  toge the r .  Also,  

s i n c e  a l e a d e r  i s  u s u a l l y  p r e s e n t ,  i t  i s  

p o s s i b l e  t o  e l i c i t  t h e  l e a d e r ' s  he lp  i n  gain- 

ing cooperat ion from t h e  people.  

A d isadvantage of t h i s  method i s  t h a t  an  

a c c u r a t e  l i s t  of t h e  camps i s  necessary  f o r  

success .  A s  wi th  t h e  l i s t i n g  of wa te rpo in t s ,  

i t  may be impossible  t o  p repare  such a l i s t  

because of t h e  g r e a t  number of camps o r  a 

shor tage  of s t a f f  and resources  may make 

v i s i t s  t o  a l l  of them impossible .  

I n  a d d i t i o n  t o  t h e  f i v e  methods d i scussed  

s o  f a r ,  t h e r e  a r e  o the r  techniques  t h a t  can be 

used by themselves o r  i n  conjunct ion w i t h  

t h e s e  methods. The f i r s t  i s  a v a r i a t i o n  on 

t h e  waterpoint  method. Ins tead  of s t a t i o n i n g  

enumerators a t  wa te rpo in t s ,  they  a r e  posi -  

t ioned  a long migrat ion r o u t e s  t o  enumerate 

t h e  nomads pass ing by. This  would be an e f -  

f e c t i v e  technique provided t he migrat ion flow 

was i n  one d i r e c t i o n  and t h e  r o u t e s  followed 

were we l l  def ined and of a manageable number. 

Unless v i r t u a l l y  t h e  e n t i r e  nomadic popula- 

t i o n  were i n  t h e  process  of migra t ion ,  it may 

be  necessary  t o  a l s o  u s e  one of t h e  o t h e r  

approaches t o  enumerate those  nomads t h a t  a r e  

temporar i ly  s t a t i o n a r y .  Care must be taken 

t o  avoid  double counting i n  t h i s  s i t u a t i o n  

s i n c e  t h e  s t a t i o n a r y  nomads may have been 

a t  least a smal l  sample of t h e s e  es t ima tes .  I included i n  t h e  non-nomadic count .  
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I f  t h e  nomads l i v e  i n  another  country  f o r  

p a r t  of t h e  year o r  movement cyc le ,  t h i s  may 

present  some problems f o r  t h e  d a t a  c o l l e c t i o n  

opera t ions .  I f  they a r e  no t  i n  t h e  country  

dur ing t h e  per iod which i s  b e s t  s u i t e d  f o r  

t h e  enumeration of t h e  s t a t i o n a r y  popula t ion,  

a s e p a r a t e  f i e l d  opera t ion  w i l l  be r equ i red .  

I f  t h e  migrat ion r o u t e s  a r e  we l l  de f ined ,  

t h e  method mentioned e a r l i e r  of s t a t i o n i n g  

enumerators a long t h e  r o u t e  a t  t h e  border can 

be used. An a d d i t i o n a l  po in t  regarding in- 

t e r n a t i o n a l  migrat ion i s  t h a t  t h e  census 

p u b l i c a t i o n s  should provide  a d e s c r i p t i o n  of 

t h e  flow, inc lud ing  volume and t iming. 

Another technique t h a t  could prove use- 

f u l  i n  counting t h e  nomads is remote sensing,  

e i t h e r  a e r i a l  photography o r  s a t e l l i t e  i m -  

agery.  Both were mentioned i n  t h e  discus-  

s i o n s  of t h e  waterpoint  and camp methodologies 

a s  a i d s  i n  prepar ing l ists .  Within l i m i t a -  

t i o n s ,  they can a l s o  provide  popula t ion e s t i -  

mates based on t h e  number of t e n t s  o r  t h e  land 

a r e a  covered by t h e  encampment. A e r i a l  pho- 

tography has  t h e  advantage of being e a s i e r  

t o  i n t e r p r e t  because i t  i s  i n  a much l a r g e r  

s c a l e  than s a t e l l i t e  imagery. It i s  a l s o  

e a s i e r  t o  f i n d  a person s k i l l e d  i n  a i r p h o t o  

i n t e r p r e t a t i o n .  The disadvantages  a r e  t h a t  

it i s  considerably  more expensive t o  have 

done than s a t e l l i t e  imagery and cannot be 

done a s  quickly  on a countrywide b a s i s .  

To be useable ,  t h e  air  photos and s a t e l -  

l i t e  imagery must be r e l a t i v e l y  recen t .  How 

recen t  depends on t h e  s t a b i l i t y  of t h e  nomadic 

popula t ion.  To be v i s i b l e  on s a t e l l i t e  i m -  

agery  t h e  nomads would have t o  be  c l u s t e r e d  

i n  moderate s i z e  encampments o r  be accom- 

panied by herds  of animals.  I f  they engage 

i n  some form of s h o r t  term a g r i c u l t u r e ,  they 

might a l s o  be v i s i b l e .  A c e r t a i n  amount of 

pre l iminary resea rch  i s  necessary  i n  each 

country  be fo re  e i t h e r  of t h e  techniques  can 

be used. The e x p e r t i s e  f o r  t h e  u s e  of t h e s e  

techniques  may be a v a i l a b l e  a t  a u n i v e r s i t y  

o r  a t  t h e  government agency respons ib le  f o r  

topographic mapping. 

I n  a d d i t i o n  t o  t h e  a i r p h o t o s  o r  s a t e l l i t e  

images, a f i e l d  v i s i t  t o  a smal l  sample of t h e  

nomads i s  necessary .  This v i s i t  would provide  

t h e  average number of people per  t e n t  o r  

se t t l ement  and some d a t a  on demographic char- 

a c t e r i s t i c s  no t  a v a i l a b l e  from t h e  photos/  

images. This  informat ion would form t h e  b a s i s  

of r a t i o  e s t ima t ing  t h e  c h a r a c t e r i s t i c s  of t h e  

e n t i r e  nomadic popula t ion.  

Regardless of which method i s  used i n  a 

given country ,  a few genera l  obse rva t ions  may 

be i n  o rde r .  It may be d e s i r a b l e  t o  use  a 

s impl i f i ed  ques t ionna i re  cover ing only  those  

i tems of information which t h e  respondents  

may reasonably b e  expected t o  supply.  I n  

some i n s t a n c e s ,  t h e  content  of t h e  census may 

be l i m i t e d  t o  j u s t  a few i tems,  f o r  example, 

name of head, number of males,  and number of 

females i n  each household. I n  most cases ,  

however, it should be p o s s i b l e  t o  inc lude  

such i tems a s  a g e  ( o r  age group),  r e l a t i o n s h i p  

t o  t h e  head of t h e  household, m a r i t a l  s t a t u s ,  

l i t e r a c y ,  and education.  Questions such a s  

d a t e  of f i r s t  marr iage o r  hours worked l a s t  

week would probably be inappropr ia te  and might 

have an adverse  e f f e c t  on t h e  q u a l i t y  of t h e  

b a s i c  information des i red .  

It should be recognized t h a t  t h e r e  a r e  

two d i s t i n c t  types  of nomads: (a) pure  

nomads--those who cons tan t ly  wander about wi th  

t h e i r  herds  and never engage i n  a g r i c u l t u r e ,  

and (b) semi-nomads--those who a r e  engaged 

p r imar i ly  i n  p a s t o r a l  nomadism, but  who en- 

gage i n  a g r i c u l t u r e  dur ing c e r t a i n  seasons  of 

t h e  yea r .  I n  a d d i t i o n  t o  t h e s e  two main types ,  

t h e r e  a r e  a l s o  transhumants--herdsmen who move 

about wi th  t h e i r  herds,  but who a r e  a t t ached  

t o  a group which i s  e s s e n t i a l l y  sedentary .  
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The method employed i n  t h e  enumeration of 

t h e s e  d i f f e r e n t  types  should t a k e  i n t o  con- 

s i d e r a t i o n  t h e  d i f f e r e n c e  i n  t h e i r  respec- 

t i v e  l i f e  s t y l e s .  

A most important element t o  cons ide r  i n  

t h e  enumeration of nomadic peoples i s  t h e  

seasonal  n a t u r e  and ex ten t  of t h e i r  wander- 

ings .  Most nomads have a f a i r l y  r e g u l a r  

schedule f o r  t h e i r  migrat ions ,  depending on 

t h e  a v a i l a b i l i t y  of p a s t u r e  l ands  and t h e  

s p e c i a l  requirements of t h e i r  l i v e s t o c k .  

Moreover, most of them have a d e f i n i t e  a t -  

tachment t o  a p a r t i c u l a r  geographic area-- 

sometimes f a i r l y  smal l  and sometimes r a t h e r  

extensive .  The t iming and e x t e n t  of t h e i r  

migrat ions  i s  a most important cons ide ra t ion  

i n  t h e  planning and conducting of t h e  census 

enumeration. 

It has been found genera l ly  more ef fec-  

t i v e  t o  use  census enumerators r e c r u i t e d  

from among t h e  members of t h e  nomadic t r i b e  

than t o  b r ing  i n  enumerators from o u t s i d e .  

Some c o u n t r i e s  have used government provided 

t eachers  who a r e  a l r eady  r e s i d i n g  wi th  the  

t r i b e .  A g r e a t e r  degree  of cooperat ion can 

be expected from t h e  respondent i f  t h e  enu- 

merator i s  someone whom he knows and who 

presumably has  t h e  support  of t h e  t r i b a l  

ch ie f  than i f  t h e  enumerator i s  unknown and 

unfami l i a r  t o  t h e  respondent.  

Advance p u b l i c i t y  f o r  t h e  census i s  

e s p e c i a l l y  important i n  t h e  enumeration of 

nomadic popula t ions .  It i s  sometimes s a i d  

t h a t  nomadic people a r e  more s e c r e t i v e  and 

l e s s  coopera t ive  than o the r  segments of t h e  

popula t ion,  but exper ience would seem t o  

show t h a t  t h i s  i s  not  n e c e s s a r i l y  t r u e .  I f  

they a r e  made t o  understand t h e  const ruc-  

t i v e  purposes of t h e  census ,  and a r e  given 

no reason t o  f e a r  t a x a t i o n ,  m i l i t a r y  con- 

s c r i p t i o n ,  o r  o t h e r  undes i rab le  r e s u l t s  

from t h e  census,  they a r e  genera l ly  found t o  

be no l e s s  cooperat ive  than  t h e  sedentary  

popula t ion.  

Experience on t h e  enumerat-ion of nomadic 

popula t ions  i s  s t i l l  q u i t e  l i m i t e d ,  but  has 

been f a i r l y  we l l  documented i n  a number of 

United Nations pub l i ca t ions .  Because t h e  

preparatory  work f o r  t h i s  a spec t  of t h e  cen- 

s u s  program inc ludes  t h e  determinat ion of an 

a p p r o p r i a t e  method a s  we l l  a s  t h e  usua l  i tems 

of ques t ionna i re  des ign ,  i n s t r u c t i o n a l  mate- 

r i a l s ,  p u b l i c i t y ,  recrui tment  of f i e l d  s t a f f ,  

e t c . ,  it i s  important t h a t  p repara t ions  be 

s t a r t e d  e a r l y  enough t o  a l low time f o r  t e s t -  

ing t h e  methodology a s  we l l  a s  t h e  con ten t  

of t h e  census ques t ionna i re .  

6. EXPATRIATE POPULATION 

Every country has  a t  l e a s t  a small  num- 

be r  of e x p a t r i a t e s  o r  f o r e i g n e r s  l i v i n g  i n  

i t .  Because of t h i s ,  popula t ion census  pro- 

grams must dec ide  what d a t a  w i l l  be c o l l e c t e d  

from them. I f  t h e  e x p a t r i a t e  popula t ion i s  

smal l ,  whatever p lan  i s  chosen w i l l  have 

l i t t l e  e f f e c t  on t h e  o v e r a l l  census program. 

Some coun t r i e s ,  however, have ve ry  l a r g e  ex- 

p a t r i a t e  popula t ions  and t h e  way t h e  census 

chooses t o  d e a l  w i t h  them can g r e a t l y  a f f e c t  

t h e  d a t a  c o l l e c t i o n  opera t ions .  

I n  many cases ,  t h e  e x p a t r i a t e s  a r e  t h e r e  

t o  supplement t h e  l o c a l  work fo rce .  Often,  

t h e i r  s t a y  i n  t h e  country is temporary and 

they in tend t o  r e t u r n  home a f t e r  t h e i r  work 

i s  completed. Even i f  they have no p lans  

t o  r e t u r n  t o  t h e i r  n a t i v e  l and ,  some coun- 

t r i e s  w i l l  no t  a l low them t o  become c i t i -  

zens. There may be  a tendency t o  ignore  

t h e  e x p a t r i a t e s  i n  t h e  census because they 

a r e  not c i t i z e n s .  This  would be a mis take 

i f  they compose a l a r g e  por t ion  of t h e  

popula t ion.  Usually,  they have an  e f f e c t  
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on t h e  economy and make demands on govern- 

menta l  s e r v i c e s ;  t h e r e f o r e ,  p l anne r s  should  

have a t  l e a s t  some b a s i c  demographic d a t a  on 

them. Quest ions  on age ,  s ex ,  m a r i t a l  s t a t u s ,  

and r e l a t i o n s h i p  would p rov ide  t h i s  b a s i c  

d a t a .  Add i t iona l  i n f  onnat ion  may b e  d e s i r a -  

b l e  f o r  p lanning purposes  such  a s  coun t ry  of 

o r i g i n ,  occupat ion ,  i n d u s t r y ,  and employment 

s t a t u s .  Of cour se ,  t h e  d e c i s i o n  on how t o  

d e a l  w i t h  t h e  e x p a t r i a t e  popu la t ion  should be  

made e a r l y  a long  w i t h  t h e  o t h e r  fundamental 

d e c i s i o n s .  

7. POLYGAMY 

I n  some c o u n t r i e s ,  t h e  e x i s t e n c e  of 

polygamous unions  does  n o t  p r e s e n t  a d a t a  

c o l l e c t i o n  problem. A l l  t h e  spouses  and 

t h e i r  c h i l d r e n  e i t h e r  l i v e  under one roof o r  

i n  a t y p e  of compound s e t t l e m e n t .  I n  o t h e r  

c o u n t r i e s ,  polygamous unions a r e  t h e  sou rce  

of d a t a  c o l l e c t i o n  problems. I n  t h e s e  coun- 

t r i e s ,  spouses  and t h e i r  c h i l d r e n  may l i v e  

i n  d i f f e r e n t  a d m i n i s t r a t i v e  a r e a s ,  d i f f e r e n t  

EA's w i t h i n  an  a d m i n i s t r a t i v e  a r e a ,  o r  f a r  

enough a p a r t  s o  t h a t  t hey  cannot be  consid- 

e red  one household. The main c o n s i d e r a t i o n  

when d e a l i n g  w i t h  t h i s  s i t u a t i o n  is  t o  avoid  

double  coun t ing  t h e  husband o r  n o t  count ing  

him a t  a l l .  

Coun t r i e s  t h a t  have t h e s e  types  of unions  

must have an  i t e m  on t h e i r  q u e s t i o n n a i r e s  t o  

i d e n t i f y  when t h e  s i t u a t i o n  e x i s t s .  That i s ,  

marr ied  respondents  must be  asked i f  t h e i r  

union is polygamous. Once t h e  s i t u a t i o n  i s  

i d e n t i f i e d ,  t h e r e  a r e  s e v e r a l  cour ses  of a c t i o n  

depending on t h e  type  of census .  

I f  it is  a d e  f a c t o  census ,  t h e  husband 

is  u s u a l l y  counted where he spen t  t h e  p rev ious  

n i g h t  o r  i n  t h e  housing u n i t  where he i s  found 

a t  t h e  t ime of t h e  enumeration.  I f  t h e  husband 

i s  n o t  i n  any o f  t h e  housing u n i t s ,  he  i s  s t i l l  

counted where he  is  found. Caution must b e  

taken t h a t  i n  enumerating t h e  households where 

t h e  husband i s  a b s e n t ,  t h e  "spouse" i s  des ig-  

na t ed  a s  t h e  "head o f  t h e  household. ' '  

I n  a c k j u r e  census  t h e  problem is more 

complex. I f  a t  a l l  p o s s i b l e ,  t h e  husband 

should  be counted w i t h  t h e  f i r s t  w i fe .  A 

ques t ion  must be  asked a s  t o  t h e  r a n k  of t h e  

spouse i n  each household.  The husband should  

be  en te red  a s  "head" i n  t h e  f i r s t  w i f e ' s  

household;  i n  a l l  o t h e r  households t h e  spouses  

a r e  des igna ted  a s  t h e  heads.  Some double  

count ing  of t h e  males w i l l  r e s u l t  i f  t h e  wives 

do n o t  know t h a t  t hey  a r e  involved i n  a polyga- 

mous union o r  do n o t  know t h e i r  rank.  However, 

it should  n o t  a f f e c t  t h e  census  d a t a  s e r i o u s l y .  



Chapter F-3. ON E-PHASE CENSUS 

I .  INTRODUCTION 

A s  mentioned e a r l i e r ,  t h e r e  a r e  t imes  

when it is  no t  f e a s i b l e  f o r  a country t o  t a k e  

a two-phase census.  I f  a country dec ides  t o  

t a k e  a one-phase census,  t h e r e  a r e  s e v e r a l  

op t ions  t h a t  can be considered.  

(1) PLAN 1--All t h e  d a t a ,  b a s i c  i tems and 
d e t a i l e d  c h a r a c t e r i s t i c s ,  can be co l -  
l e c t e d  and t abu la ted  f o r  every person 
and housing u n i t  i n  t h e  country .  De- 
pending on t h e  number of d a t a  i tems, 
t h i s  procedure can be very  expensive 
and t ime consuming. 

(2) PLAN 2--All t h e  da ta  can be c o l l e c t e d  
f o r  every person and housing u n i t  but 
only  a sample t a b u l a t e d .  This  procedure 
is c o s t l y  and was te fu l .  The d a t a  col-  
l e c t  ion opera t  ion i s  t h e  most expensive 
opera t ion  f o r  most censuses.  The sam- 
p l i n g  procedures and o p e r a t i o n a l  c o n t r o l  
procedures a r e  much more complicated.  

(3) PLAN 3--The b a s i c  d a t a  can be c o l l e c t e d  
and t a b u l a t e d  f o r  every person and hous- 
ing u n i t  and t h e  d e t a i l e d  c h a r a c t e r i s t i c s  
can be c o l l e c t e d  and t abu la ted  f o r  only  
a sample of t h e  popula t ion and housing 
u n i t s .  This  is t h e  l e a s t  expensive of 
t h e  op t ions .  However, t h e  process ing 
and o p e r a t i o n a l  c o n t r o l  procedures a r e  
more complicated than  those  f o r  a two- 
phase census.  

I f  t h i s  t y p e  of d a t a  c o l l e c t i o n  p lan  is 
s e l e c t e d ,  t h e r e  a r e  b a s i c a l l y  two choices  
f o r  t h e  sampling plan;  an a r e a  sample 
and a simultaneous,  sys temat ic  sample. 

This  chap te r  d i s c u s s e s  some of t h e  pro- 

cedures  involved when Plan 3 i s  s e l e c t e d .  

For purposes of d i scuss ions ,  it w i l l  be as-  

sumed t h a t  a 1 i n  5 sampling p lan  has  been 

chosen. That is, f o r  every f i f t h  housing 

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

w i l l  be c o l l e c t e d  f o r  a l l  t h e  usua l  r e s i d e n t s  

and t h e  housing u n i t .  For t h e  t r a n s i e n t  

popula t ion and persons r e s i d i n g  i n  c o l l e c t i v e  

q u a r t e r s ,  d a t a  on t h e  d e t a i l e d  c h a r a c t e r i s -  

t i c s  w i l l  be c o l l e c t e d  f o r  every f i f t h  person. 

Chapter F-4 d i s c u s s e s  t h e  sampling d e t a i l s  

f o r  a one-phase census.  

Two s t y l e s  of ques t ionna i res  have been 

used i n  censuses of popula t ion and housing t o  

c o l l e c t  100 percent  and sample d a t a .  The f i r s t  

s t y l e  is t h e  EA Book i n  which t h e  quest ion-  

n a i r e s  a r e  bound toge the r  f o r  a n  EA. This  was 

t h e  s t y l e  used i n  Popstan 's  Phase I ( s e e  

P a r t  C ,  chap te r  C-2). This  method has  t h e  

advantage t h a t  ques t ionna i res  a r e  l e s s  l i k e l y  

t o  be l o s t  o r  pu l l ed  ou t  of s e r i a l  number 

o rde r .  Another s t y l e  of ques t ionna i re  i s  

c a l l e d  t h e  "booklet" s t y l e .  Quest ionnaires  

f o r  an  EA a r e  no t  bound t o g e t h e r .  There i s  

one ques t ionna i re  f o r  an  e n t i r e  household, and 

t h i s  form is used t o  c o l l e c t  d a t a  concerning 

both  the  popula t ion c h a r a c t e r i s t i c s  f o r  each 

person wi th in  the  household and t h e  housing 

c h a r a c t e r i s  t i c s .  The bookle t  s t y l e  a l lows 

ques t ionna i res  of any l e n g t h  whereas t h e  EA 

Book s t y l e  r e s t r i c t s  t h e  l eng th  t o  some degree .  

Another s t y l e  t h a t  has  been seen, but  

only  r a r e l y ,  i s  one t h a t  uses  one unat tached 

ques t ionna i re  f o r  each person. Using ind i -  

v idua l  ques t ionna i res  p r e s e n t s  c o n t r o l  and 

process ing problems. I f  a t  a l l  poss ib le ,  

i n d i v i d u a l  unat tached quest  i o n n a i r e s  should 

no t  be used when a simultaneous sampling i s  

used f o r  d a t a  c o l l e c t i o n .  

2. DATA COLLECTION FORMS 

A one-phase census r e q u i r e s  m u l t i p l e  

d a t a  c o l l e c t i o n  forms. I n  t h i s  r e s p e c t ,  

t h e  p r i n t i n g  c o s t s  w i l l  i nc rease .  There 

w i l l  a l s o  be a need f o r  s t r i c t e r  q u a l i t y  

PREVIOUS PAGE BLANK 
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c o n t r o l  procedures f o r  p r i n t i n g ,  assembling I i s  designed t o  t ake  a  minimum of t h e  respond- 

of forms, and t h e  da ta  c o l l e c t i o n  operat ion.  

A minimum of seven da ta  c o l l e c t i o n  forms a r e  

usua l ly  required.  

(1) L i s t i n g  sheet  

(2) Short form 

(3) Long form 

(4) Short  form con t inua t ion  

(5) Long form con t inua t ion  

(6) Col lec t ive  q u a r t e r s  form 

(7)  Ind iv idua l  census repor t  

This form w i l l  be used t o  l ist  a l l  hous- 

ing  u n i t s  and c o l l e c t i v e  q u a r t e r s  wi th in  an 

EA. It is designed t o  provide both a  record 

of t h e  enumerator 's  canvass of t h e  a r e a ,  and 

a  running t o t a l  of t h e  persons enumerated. 

The enumerator must be  a s  thorough a s  p o s s i b l e  

when completing t h e  l i s t i n g .  The l o c a t i o n  o r  

d e s c r i p t i o n  of t h e  housing u n i t  o r  c o l l e c t i v e  

q u a r t e r s  should be s t a t e d  a s  p r e c i s e l y  a s  

poss ib le  i n  o rder  t o  f a c i l i t a t e  any r e t u r n  

v i s i t s  by an  enumerator. 

The shor t  form i s  one of t h e  bas ic  docu- 

ments used i n  t h e  populat ion and housing cen- 

sus .  This  form is used t o  enumerate 4  out 

of 5 housing u n i t s .  The population informa- 

t i o n  obtained i s  r e s t r i c t e d  t o  name, r e l a -  

t i o n s h i p  t o  head, sex, age,  m a r i t a l  s t a t u s ,  

l i n e  number of husband, mother l i v i n g ,  and 

l i n e  number of mother. The populat ion ieems 

a r e  the  same f o r  t h e  EA Book and booklet  s t y l e  

forms wi th  the  exception of f a t h e r  l i v i n g  and 

l i n e  number of f a t h e r  which i s  included on 

t h e  long form. Housing information includes  

type of l i v i n g  q u a r t e r s ,  number of housing 

u n i t s ,  cons t ruc t ion  of w a l l s ,  cons t ruc t ion  of 

roof ,  cons t ruc t ion  of f l o o r s ,  number of rooms, 

ownership, amount of r e n t ,  vacancy s t a t u s ,  and 

condi t ion of vacant u n i t s .  The ques t ionna i re  

e n t ' s  time. The populat ion quest ions  on t h i s  

form a r e  concerned with  b a s i c  populat ion char- 

a c t e r i s t i c s  and w i l l  be asked of a l l  persons 

enumerated i n  t h e  census. (See e x h i b i t s  

F-3-1 and F-3-3.) 

2 . 3  Long d o m  

The long form w i l l  be used f o r  1 i n  5 

housing u n i t s ,  g iving a  20-percent sample f o r  

more d e t a i l e d  c h a r a c t e r i s t i c s .  The bas ic  i tems 

on the  long form a r e  t h e  same a s  those  on t h e  

s h o r t  form. Sample i tems t h a t  may be asked f o r  

t h e  populat ion a r e  p lace  of b i r t h ,  res idency,  

school a t tendance,  h ighes t  grade a t tended and 

completed, l i t e r a c y ,  number of c h i l d r e n  ever  

born, number of c h i l d r e n  l i v i n g  and dead, and 

ch i ld ren  born a l i v e  i n  l a s t  12 months. A num- 

ber of economic i tems can be asked, such a s  

economic a c t i v i t y  l a s t  month, looking f o r  work, 

hours worked, occupation and indus t ry ,  and s t a -  

t u s  of employment ( s e e  e x h i b i t s  F-3-2 and F-3-4). 

The funct ion of t h e s e  forms i s  t o  provide 

a d d i t i o n a l  space f o r  households wi th  more than 

10 persons.  The housing items a r e  not  needed 

and, thus ,  a r e  excluded from t h e  con t inua t ion  

forms. Other than t h e s e  changes, t h e  forms 

a r e  t h e  same a s  t h e  i n t i t a l  long and s h o r t  

form ques t ionna i res .  These forms w i l l  not be 

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

This  form is used t o  enumerate homeless 

persons and t r a n s i e n t s ,  i n  a d d i t i o n  t o  persons 

i n  c o l l e c t i v e  q u a r t e r s  of 10 persons o r  more. 

The form has  t h e  same populat ion i tems and 

format as t h e  r e g u l a r  long forms. However, no 

s p e c i f i c  o rder  is requ i red  f o r  l i s t i n g  names 

of persons i n  i tem P-1. Also, t h e r e  is no 

housing information obtained on t h i s  form. 

Sample populat  ion i n f  ormat ion w i l l  a l s o  be 
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obtained on t h i s  ques t ionna i re  f o r  persons  

l i v i n g  in c o l l e c t i v e  q u a r t e r s  (and homeless 

o r  t r a n s i e n t  persons) .  However, i n s t e a d  of 

ob ta in ing  sample informat ion f o r  1 i n  5 hous- 

ing u n i t s  (households) , t h e  informat ion w i l l  

be obta ined f o r  1 i n  5 persons.  I n  some 

p l a c e s  such a s  mental  i n s t i t u t i o n s  o r  m i l i t a r y  

i n s t a l l a t  ions ,  informat ion may have t o  be 

t r a n s c r i b e 8  from o f f i c i a l  r ecords  r a t h e r  than  

by in terview.  

The r e l a t i o n s h i p  codes w i l l  be changed 

on t h e  ques t ionna i re  and a l l  housing i tems 

w i l l  be e l iminated.  Shading w i l l  be used t o  

i n d i c a t e  f o r  which person l i s t e d  t h e  sample 

d a t a  a r e  t o  be  c o l l e c t e d .  

2 . 6  I n d i v L M  Census Repoht 

The I n d i v i d u a l  Census Report form is  used 

i n  s i t u a t i o n s  where a person is n o t  a v a i l a b l e  

t o  be  in terviewed and no one e l s e  can supply 

t h e  needed informat ion.  The form is  l e f t  a t  

t h e  housing u n i t  and t h e  absent  person is  asked 

t o  complete t h e  form s o  t h a t  t h e  enumerator 

can p ick  it up a t  a l a t e r  d a t e .  Th i s  form is  

designed so  informat ion can be en te red  f o r  one 

person. The informat ion on t h e  form is re- 

s t r i c t e d  t o  t h e  f i v e  b a s i c  popula t ion i tems. 

It w i l l  hzive i n s t r u c t i o n s  on how t o  f i l l  i t ,  

and a l s o  a space  t o  i n d i c a t e  t h e  b e s t  t ime 

f o r  t h e  enumerator t o  r e t u r n  i n  case  addi-  

t i o n a l  informat ion is  necessary .  The form is 

a l s o  designed s o  it can b e  folded and sea led  

i n  such a way t h a t  t h e  ques t ions  a r e  no t  v i s i -  

b le ,  t h u s  mainta ining t h e  c o n f i d e n t i a l i t y  of 

t h e  information.  (See e x h i b i t  C-2-1, f o r  an  

example of t h i s  t y p e  of form.) The informa- 

t i o n  conta ined on t h e  completed forms w i l l  

be t r a n s c r i b e d  onto  t h e  r e g u l a r  form follow- 

ing t h e  procedures set f o r t h  i n  P a r t  C. 

2 . 7  € A  Book v m u s  b00kle.t bornat 

A s  d iscussed e a r l i e r  i n  t h e  chap te r ,  

e i t h e r  t h e  EA Book o r  t h e  bookle t  formats  can 

be used. Both s t y l e s  have t h e i r  advantages 

and disadvantages .  

2 .71 EA Book format.--If t h e  EA Book 

format i s  t o  be used, t h e  ques t ionna i res  must 

be assembled i n  a d e f i n i t e  o rde r .  Using t h e  

simultaneous sample des ign  which employs a 

sys temat ic  sample of every f i f t h  household, 

t h e  p a t t e r n  of t h e  ques t ionna i res  i n  t h e  EA 

Book would be, us ing  S f o r  s h o r t ,  L f o r  long,  

S, S, S, S, L: f o u r  s h o r t s ,  one long, f o u r  

s h o r t s ,  one long, e t c .  F a i l u r e  t o  b ind t h e  

ques t ionna i res  i n  t h i s  o rde r  would s e r i o u s l y  

undermine t h e  sampling procedures.  (The ques- 

t i o n n a i r e s  i n  e x h i b i t s  F-3-1 and F-3-2 have 

been designed f o r  t h i s  sample des ign. )  Note: 

s t r i c t e r  q u a l i t y  c o n t r o l  procedures t o  ensure  

t h e  c o r r e c t  p r i n t i n g  and binding of t h e  ques- 

t i o n n a i r e s  and EA Book must be i n s t i t u t e d .  

A s  can r e a d i l y  be seen,  i f  a con t inua t ion  

form is necessary  due t o  a l a r g e  household, 

t h e  enumeration cannot be continued on t h e  

following form. Th i s  would des t roy  t h e  sam- 

p l i n g  p a t t e r n .  Some enumerators may even con- 

t i n u e  a household s t a r t e d  on t h e  f o u r t h  form 

( s h o r t )  on t h e  f i f t h  form ( long) .  I n  o rde r  

' t o  avoid  t h i s  problem, t h e  con t inua t ion  forms, 

s h o r t  and long,  a r e  bound i n  t h e  r e a r  of t h e  

EA Book. This  may p resen t  process ing problems, 

s i n c e  t h e  key o p e r a t o r s  w i l l  have t o  f i n d  

and key t h e  r e s t  of t h e  r ecords  f o r  a house- 

hold be fo re  going on t o  t h e  next  s e q u e n t i a l  

ques t ionna i re .  However, s t r i c t  c o n t r o l  pro- 

cedures  can u s u a l l y  remedy t h i s  s i t u a t i o n .  

2.7.2 Booklet format.--The bookle t  fo r -  

mat does no t  cause  t h e  s p e c i a l  p r i n t i n g  and 

assembling problems t h a t  an EA Book format 

does ( s e e  e x h i b i t s  F-3-3 and F-3-4). However, 

even s t r i c t e r  d a t a  c o l l e c t i o n  q u a l i t y  c o n t r o l  

measures a r e  needed t o  ensure  t h a t  t h e  enumer- 

a t o r s  fo l low t h e  sampling p a t t e r n .  

The c o l l e c t i v e  q u a r t e r s  ques t ionna i re  

would probably cause  t h e  enumerators t h e  most 
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problems. Every f i f t h  l i n e  on t h e  household 

r o s t e r  pages w i l l  have t o  be emphasized so  

t h a t  t h e  enumerator remembers f o r  which per- 

sons t o  c o l l e c t  t h e  sample d a t a .  

Most of t h e  cons ide ra t ions  f o r  process ing 

a two-phase census apply  equa l ly  t o  process ing 

a one-phase census.  Manual process ing and 

machine process ing f o r  e i t h e r  a one- o r  two- 

phase census a r e  very  s i m i l a r .  These s u b j e c t s  

have been covered i n  P a r t  C, chap te r s  C-5 and 

C-6 f o r  process ing t h e  100 percent  d a t a  and 

i n  P a r t  D, chap te r s  D-6 and D-8 f o r  t h e  Sam- 

p l e  d a t a .  A r e read ing  of that m a t e r i a l  is 

h e l p f u l  i n  providing d e t a i l e d  exp lana t ions  

f o r  p o i n t s  that a r e  only  b r i e f l y  descr ibed 

here.  The d i f f e r e n c e s  between t h e  two types  

of census and t h e  consequences t h o s e  d i f f e r -  

ences w i l l  have on process ing a r e  t r e a t e d  i n  

t h i s  s e c t  ion.  

Data process ing i n  t h e  f i e l d  o f f i c e s  

c o n s i s t s  of r ece iv ing  t h e  ques t ionna i res ,  

checking them i n  a g a i n s t  t h e  l i s t i n g  s h e e t s ,  

checking t o  make s u r e  t h e  sample des ign has  

been followed, checking t h e  e n t r i e s  on t h e  

ques t ionna i res  f o r  completeness, checking 

t h e  geographic codes on t h e  forms, and t a l l y -  

ing  t h e  number of persons and housing u n i t s  

f o r  t h e  pre l iminary f i g u r e s  t o  be reviewed 

and announced l o c a l l y .  The ques t ionna i res ,  

wi th  c o n t r o l  documents, a r e  then boxed by 

des ignated c o n t r o l  unit--EA, crew l e a d e r  

a r e a ,  s u b d i s t r i c t ,  etc.--and shipped t o  t h e  

process ing c e n t e r ,  u s u a l l y  t h e  c e n t r a l  o f f i c e .  

When a bookle t  type format is  used, t h e  f i e l d  

o f f i c e s  must make s u r e  t h a t  a l l  book le t s  f o r  

an  EA a r e  p resen t  and together .  

Personnel a t  t h e  NSO a r e  r e spons ib le  

and l i s t i n g  s h e e t s .  They must c l e r i c a l l y  code 

w r i t t e n  responses  on t h e  sample ques t ionna i res .  

The ques t ionna i res  a r e  keyed (o r  scanned by 

o p t i c a l  mark readers )  and t h i s  keyed d a t a  i s  

en te red  on magnetic tape.  The records  a r e  

then e d i t e d .  Af te r  pass ing  e d i t ,  they a r e  

. s to red  on t h e  b a s i c  r ecord  t apes  which con ta in  

t h e  records  f o r  a l l  t h e  housing u n i t s  and per- 

sons i n  a t a b u l a t i o n  a rea ;  i n  Popstan,  t h e s e  

a r e  province tapes .  The d a t a  is t abu la ted .  

Af te r  t h e  t a b u l a t i o n s  have been reviewed by 

t h e  p r o f e s s i o n a l  s t a f f ,  r e p o r t s  and computer 

t apes  con ta in ing  summary s t a t i s t i c s  a r e  gen- 

e ra ted .  Figure  F-3a shows t h e  flow of pro- 

cess ing  opera t ions  f o r  a one-phase census. 

3 . 3  Long and aha& doma 

I n  t h e  c e n t r a l  o f f i c e  t h e  process ing of 

t h e  census ques t ionna i res  occurs  i n  two sepa- 

r a t e  but over lapping s t a g e s .  The f i r s t  in -  

volves  t h e  process ing of t h e  100 percent  

ques t ions  on a l l  t h e  ques t ionna i res .  These 

a r e  t h e  popula t ion and t h e  housing i tems asked 

of a l l  persons  and housing u n i t s  found on t h e  

s h o r t  form and t h e  i n i t i a l  pages o r  columns 

of t h e  long (sample) forni. The second s t a g e  

involves  process ing only t h e  informat ion on 

t h e  long form (used a t  a sample of  housing 

units--20 pe rcen t ) .  The second s t a g e  begins  

when t h e  manual opera t ions  and keying of t h e  

100-percent d a t a  f o r  each c o n t r o l  (work) u n i t  

a r e  completed. 

Within each process ing s t a g e ,  t h e  tabu- 

l a t  ion and p u b l i c a t  ion of s t a t i s t i c s  g e n e r a l l y  

occurs  on a flow b a s i s  by province.  A s  t h e  

d a t a  f o r  t h e  geographic l e v e l s  wi th in  a 

province a r e  t a b u l a t e d ,  they  undergo review 

by NSO s t a f f  t o  ensure  t h a t  t h e  conf i d e n t i -  

a l i t y  of i n d i v i d u a l  informat ion has  no t  been 

v i o l a t e d ,  and t h a t  t h e  d a t a  have been accu- 

r a t e l y  t a b u l a t e d .  Following t h i s  review, 

t h e  a p p r o p r i a t e  pub l i ca t ion  t a b l e s  and re -  

p o r t s  can be  prepared,  p r i n t e d ,  and d i s t r i b -  

f o r  r ece iv ing ,  s o r t i n g ,  and s t o r i n g  t h e  boxes I u ted  t o  t h e  pub l i c .  
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Figure F- 3a. SIMPLIFIED FLOW CHART OF CENSUS PROCESSING OPERATIONS 
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3.31 Short  forms.--The process ing of t h e  

100 percent  d a t a  a r e  given p r i o r i t y  because 

t h e  government r e q u i r e s  t h i s  information 

r a p i d l y  f o r  l o c a l  o r  r eg iona l  planning. To 

hold up pub l i ca t ion  u n t i l  both  100 percent  

and sample d a t a  a r e  ready would delay publ i -  

c a t i o n  months and poss ib ly  years .  The 100- 

percent  d a t a  a r e  b a s i c  t o  much subsequent 

a n a l y s i s  and a r e  used i n  e s t a b l i s h i n g  weight- 

ing c o n t r o l s  f o r  i n f l a t i n g  t h e  sample r e -  

sponses t o  r e f l e c t  t h e  t o t a l  popula t ion.  The 

100 percent  process ing can be done without 

t h e  time-consuming hand coding of responses  

t h a t  some of t h e  sample ques t ions  r e q u i r e .  

3.32 Long forms.--As mentioned above, 

t h e  bas ic  100 percent  i tems on t h e  long forms 

w i l l  be processed a t  t h e  same time a s  t h e  

items on t h e  s h o r t  forms. Only a f t e r  t h e  key- 

ing  opera t ion  f o r  t h e  100 percent  i tems i s  

completed w i l l  t h e  sample i tems be processed.  

The sample quest  ionna i re  shown i n  e x h i b i t  

F-3-4 has  four  ques t ions  which a r e  not  pre- 

coded. These f o u r ,  on occupation and indus t ry  

of t h e  respondent,  r e q u i r e  coding by c l e r k s  

i n t o  t h e  proper c a t e g o r i e s .  A booklet  of occu- 

p a t i o n a l  c a t e g o r i e s  and corresponding codes 

w i l l  be  used; a  s i m i l a r  manual f o r  indus t ry  

codes w i l l  a i d  t h e  c l e r k s .  These coding 
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manuals w i l l  be based on t h e  codes s e t  f o r t h  

by t h e  United Nations and I n t e r n a t i o n a l  Labor 

Organization.  This  i s  a t ime consuming t a s k .  

Since  some human judgment i s  involved, a care-  

f u l  q u a l i t y  c o n t r o l  procedure has  been es tab-  

l i s h e d  f o r  reviewing t h e  work (see P a r t  D). 

Af te r  hand coding, t h e  long forms a r e  

keyed (or scanned i f  o p t i c a l  mark readers  a r e  

being used) .  Although t h e  100 percent  i tems 

on t h e  long form have a l ready  been en te red ,  

t h e s e  i tems w i l l  be rekeyed (o r  rescanned).  

These i tems a r e  needed f o r  c r o s s  t a b u l a t i o n s .  

This  re-entry  appears  was te fu l  but t h e  a l t e r -  

n a t i v e  would b e  t o  match t h e  sample i tems on 

t h e  long form wi th  t h e  p rev ious ly  en te red  

100 percent  i tems.  A matching opera t ion  of 

t h i s  magnitude wmld  be ve ry  c o s t l y  and t rou-  

blesome. Since t h e r e  a r e  only  a few i tems 

which need rekeying,  t h e  cos t  of t h i s  dup l i -  

c a t i o n  w i l l  be  minimal. 

The d a t a  f o r  t h e  b a s i c  and sample i tems 

a r e  e d i t e d  and t a b u l a t e d  s e p a r a t e l y .  The 

process ing by computer of t h e  sample d a t a  can 

begin  a s  soon a s  a l l  t h e  records  f o r  a n  a r e a  

have been keyed and t h e  weights ca lcu la ted .  

3.41 Edi t ing.  --Editing inc ludes  a check 

t o  make s u r e  t h a t  t h e  record r e p r e s e n t s  a 

person and not  a keying e r r o r  (o r  i n  c a s e  of 

mark sensing,  s t r a y  marks on a ques t ionna i re  

page). Each response  o r  record i s  checked 

f o r  and i n  some ins tances  changed t o  e l imina te  

i n c o n s i s t e n t  answers. I n  a d d i t  ion,  a n  a l l o -  

c a t i o n  procedure i s  used when miss ing o r  in- 

c o n s i s t e n t  informat ion cannot be co r rec ted  

on t h e  b a s i s  of o the r  e n t r i e s  i n  t h e  same 

record.  

Two s e t s  of e d i t  s p e c i f i c a t i o n s  a r e  re- 

qu i red ,  one f o r  t h e  100 percent  d a t a  and one 

f o r  t h e  sample d a t a .  Based on t h e  e d i t  speci -  

f i c a t i o n s  of s u b j e c t  ma t t e r  s p e c i a l i s t s ,  two 

e d i t  programs w i l l  be w r i t t e n  t o  make t h e  

d a t a  c o n s i s t e n t  and t o  impute miss ing d a t a  

values .  

3.42 Weighting. --Following t h e  e d i t  pro- 

cedures ,  t h e  sample d a t a  go through a procedure 

t h a t  determines  weighting f a c t o r s  o r  mul t i -  

p l i e r s .  A weight is i n s e r t e d  i n  every popu- 

l a t i o n  and housing record and used t o  i n f l a t e  

t h e  sample d a t a  f o r  t a b u l a t i o n .  I n  t h e  20 

percent  sample where each sample person o r  

household r e p r e s e n t s  approximately f i v e  per- 

sons o r  households, t h e  weights  should be  

c l o s e  t o  f i v e .  

3.43 Diary review.--An important ad junc t  

t o  t h e  e d i t i n g  procedure i s  t h e  d i a r y  review. 

A computer e d i t i n g  program examines t h e  d a t a  

and d i scovers  i n c o n s i s t e n c i e s  and miss ing 

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

and then  p r i n t s  ou t  a d i a r y  of t h e s e  t r ans -  

a c t i o n s .  This  d i a r y  must be reviewed by pro- 

f e s s i o n a l  s t a f f  members t o  determine t h a t  t h e  

program is func t ion ing  a s  intended and i d e n t i f y  

any s e r i o u s  problems wi th  t h e  d a t a .  Some da- 

t a  may have t o  be re tu rned  f o r  a d d i t i o n a l  

process ing.  

The t a b u l a t i n g  of t h e  b a s i c  100 percent  

i tems w i l l  be  done s e p a r a t e l y  from t h e  tabu- 

l a t i n g  of t h e  sample i tems. The b a s i c  i tems 

a r e  t h e  b a s i s  f o r  t h e  t a b l e s  of s imple  d i s -  

t r i b u t i o n .  The d a t a  from t h e  sample ques- 

t i o n n a i r e s  a r e  t h e  b a s i s  f o r  t h e  d e t a i l e d  

c ross - t abu la t ions .  Two s e t s  of t a b l e  out-  

l i n e s  and s p e c i f i c a t i o n s  must be prepared.  

The t a b u l a t i o n  programs w i l l  have t o  be 

w r i t t e n  t o  use  t h e  weight t o  i n f l a t e  t h e  

sample d a t a .  E x i s t i n g  sof tware  packages a r e  

designed t o  handle t h i s  procedure.  When con- 

s i d e r i n g  a package, t h i s  c a p a b i l i t y  should be 

one of t h e  c r i t e r i a  f o r  s e l e c t i o n .  I f  t h e  

s t a t i s t i c a l  o f f i c e  i s  cons ide r ing  w r i t i n g  i t s  
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own sof tware ,  very s p e c i f i c  i n s t r u c t i o n s  on 

how t h e  weighting i s  t o  be done must be given 

t o  t h e  programmers. The sampling t echn ic ians  

must work c l o s e l y  wi th  t h e  programmers. 

3.6 Basic aecoad tapen 

Once t h e  above processes  a r e  complete, 

e d i t e d  d a t a  about ind iv idua l s  and housing 

u n i t s ,  toge ther  wi th  assoc ia ted  geographic 

information, a r e  s t o r e d  on b a s i c  record t apes .  

A l l  100 percent  and sample t a b u l a t i o n s  a r e  

made from t h e s e  tapes .  Although t h e  b a s i c  

record t a p e s  do not  con ta in  names and ad- 

d resses ,  they do have d e t a i l e d  geographic 

codes and household da ta  t h a t  could l ead  t o  

t h e  i d e n t i f i c a t i o n  of ind iv idua l s .  There- 

f o r e ,  t h e s e  t apes  a r e  c o n f i d e n t i a l  and may 

be used only by NSO employees i n  prepar ing 

s t a t i s t i c s .  From t h e s e  t a p e s  a sample can 

be drawn which, a f t e r  c a r e f u l  screening t o  

ensure  c o n f i d e n t i a l i t y ,  can be o f fe red  t o  

t h e  pub l ic  f o r  r esea rch  purposes. This  is  

t h e  o r i g i n  of t h e  pub l ic  use  sample. 

Data summaries a r e  prepared on computer 

t a p e s  from t h e  b a s i c  record t a p e s  f o r  many 

geographic a r e a s ,  regions ,  provinces,  c i t i e s ,  

and hamlets. These i n t e r n a l  summary t apes  

a r e  used t o  produce s e t s  of t a b u l a t i o n s  f o r  

p r i n t e d  r e p o r t s  and t h e  pub l ic  use  summary 

tapes .  By means of t h e  pub l ic  use  summary 

t apes ,  t h e  p u b l i c  can produce any t a b u l a t i o n  

o r  cross- tabulat ion des i red  even i f  t h e  NSO 

has not  produced t h e  p a r t i c u l a r  t abu la t ions .  

For many businesses  and i n d u s t r i e s ,  t h i s  is 

a popular product of t h e  census. 

4.  QUALITY CONTROL OF DATA COLLECTlON 

Qual i ty  c o n t r o l  must be a n  i n t e g r a t e d  

p a r t  of a census. This a spec t  of census- 

taking has  been s t r e s s e d  i n  e a r l i e r  p a r t s  

d i scuss ions  r e f e r r e d  t o  a two-phase census. 

The bas ic  q u a l i t y  c o n t r o l  opera t ions  required 

f o r  a one-phase census a r e  no d i f f e r e n t  from 

those  required f o r  a two-phase census.  It i s  

t h e  procedures f o r  each of t h e  census opera- 

t i o n  t h a t  w i l l  be d i f f e r e n t .  The q u a l i t y  

con t ro l  procedures most l i k e l y  t o  d i f f e r  t h e  

g r e a t e s t  amount a r e  those  t h a t  a r e  a f f e c t e d  

by t h e  sampling plan. Most notably ,  t h e  

q u a l i t y  c o n t r o l  procedures f o r  t h e  d a t a  co l -  

l e c t  ion  operat  ions ,  

The discuss ion i n  t h i s  s e c t i o n  assumes 

t h a t  a sampling plan of 1 i n  5 has  been se- 

l e c t e d  and t h e  EA Book format i s  being used. 

The NSO w i l l  e n t e r  t h e  geographic codes on t h e  

cover and mark t h e  books s o  t h a t  t h e  enumer- 

a t o r s  do n o t  b i a s  t h e  sample be fore  t h e  books 

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

4.11 Se lec t ion  of 20 percent  sample.-- 

A random number between one and f i v e  w i l l  be 

s e l e c t e d  f o r  each EA, and from zero  t o  four  

of t h e  f i r s t  ques t ionna i res  (PH-2) i n  t h e  

EA Book w i l l  b e  crossed out.  The same tan- 

dom number w i l l  b e  used t o  c ross  ou t  from 

zero t o  four  l i n e s  on the  c o l l e c t i v e  q u a r t e r s  

(CQ) forms. 

Since t h e  number of H U ' s  (and persons 

enumerated i n  CQ's) i n  an EA is expected t o  

be a random v a r i a b l e ,  t h e  sample s e l e c t i o n  

procedure should r e s u l t  i n  a sample of long- 

form ques t ionna i res  i n  each EA which i s  ap- 

proximately 2 0  percent  of t h e  t o t a l  number 

of ques t ionna i res  (and hence a 20 percent  

sample of persons w i l l  be obtained) .  Over 

1 a whole d i s t r i c t ,  o r  a province,  t h e  pro- 

por t ion  should be very c l o s e  t o  20 percent .  

4.12 Checking. --Both t h e  i d e n t i f i c a t i o n  

of t h e  EA and t h e  des igna t ion  of t h e  quest ion-  

n a i r e  on which t h e  enumeration is t o  s t a r t  

of t h e  Popstan case  s tudy,  although e a r l i e r  I a r e  extremely important.  The l a t t e r  s t e p  
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determines which HU'S w i l l  be i n  t h e  sample. 

The work involved i n  both  s t e p s  should be 

v e r i f i e d  100 percen t .  

The r e s p o n s i b i l i t i e s  of t h e  crew leader  

dur ing t h e  enumeration inc lude  c o n t r o l l i n g  

t h e  q u a l i t y  of work of t h e  enumerator, inso- 

f a r  a s  poss ib le .  Some of t h e s e  t a s k s  must be  

performed on a 100 percent  b a s i s  and some can 

be  done on a sample b a s i s .  I n  t h e  case  of 

t h e  l a t t e r ,  t h e  sample may be a s c i e n t i f i -  

c a l l y  s e l e c t e d  one f o r  some opera t ions  and 

a spot-check f o r  o t h e r s .  

4 . 2 1  Checking EA boundaries.--1mmedi- 

a t e l y  a f t e r  t r a i n i n g ,  t h e  crew leader  should 

check t h e  boundaries of  t h e  EA's which a r e  

t o  be ass igned t o  t h e  enumerators. The crew 

leader  can do t h i s  more a c c u r a t e l y  and e f f i -  

c i e n t l y  than t h e  enumerators. 

4.22 P r e l i s t i n g  a sample of HU'S i n  

each EA.--Before a s s ign ing  an EA t o  an enu- 

merator ,  t h e  crew l e a d e r  should i n d i c a t e  on 

t h e  map t h e  po in t  where t h e  enumerator should 

s t a r t  and suggest  t h e  s t a r t i n g  d i r e c t i o n  of 

t r a v e l  from t h i s  po in t .  I n  a d d i t i o n  t h e  crew 

l e a d e r  should l i s t  about 1 0  consecut ive  HU'S 

i n  each EA s t a r t i n g  from an e a s i l y  i d e n t i -  

f i a b l e  po in t ,  t o  be used a s  a check on t h e  

enumerator 's  work. I n  Popstan t h i s  s h o r t  

check l is t  w i l l  be s e n t  t o  t h e  DCO f o r  inde- 

pendent checking a g a i n s t  t h e  enumerator 's  

l i s t  f o r  t h e  same H U ' s .  ( I n  some census 

s i t u a t i o n s  i n  o t h e r  c o u n t r i e s  it might b e  

f e a s i b l e  t o  have t h e  crew l e a d e r  r e c o n c i l e  

t h e  two l ists  and t a k e  c o r r e c t i v e  a c t i o n  

dur ing t h e  p r i n c i p a l  census per iod. )  The 

sample f o r  t h e  check l ist  need not  be a s c i -  

e n t i f i c  sample; i n s o f a r  a s  p o s s i b l e  i t  should 

inc lude  a f a i r l y  t y p i c a l  p a r t  of t h e  EA. The 

crew l e a d e r  should n o t  t e l l  t h e  enumerator 

t h e  l o c a t i o n  of t h e  sample l i s t i n g  bu t  should 

mention t h a t  a check is being made. 

4 .23  Observation of enumeration.--As 

e a r l y  a s  p o s s i b l e  a f t e r  t h e  s t a r t  of enumer- 

a t i o n ,  t h e  crew l e a d e r  should v i s i t  each enu- 

merator and observe t h e  enumeration of a t  

l e a s t  one household. The crew l e a d e r  i s  asked 

t o  check some p o r t i o n s  of t h e  enumerator 's  

work e n t i r e l y  ( f o r  example, t o  s e e  that t h e  

l i s t i n g  of H U ' s  i s  being done i n  t h e  pre- 

sc r ibed  o r d e r ,  t h a t  no l i n e s  a r e  skipped on 

t h e  L i s t i n g  Sheet o r  on t h e  C o l l e c t i v e  Quar- 

t e r s  Form, and t h a t  no s h o r t  form o r  long 

form ques t ionna i res  a r e  skipped).  For o t h e r  

p o r t i o n s  of t h e  enumerator 's  work, t h e  crew 

leader  is  asked t o  check a sample of pages,  

l i n e s ,  o r  i tems. I n s t r u c t i o n s  on how t o  

s e l e c t  t h e  sample, how t o  record f ind ings ,  

and when t o  t a k e  remedial  a c t i o n  w i l l  be 

provided. 

4.24 Check on t h e  2 0  percent  sample.-- 

I n  a census l i k e  that of Popstan,  where some 

informat ion is  .obtained from a l l  u n i t s  and 

some from a sample of persons  and H U ' s  it i s  

p o s s i b l e  t o  use  sampling theory  a s  an  a i d  i n  

checking t h e  sample. To some ex ten t  such 

checks can s e r v e  a c o n t r o l  purpose, and t o  a 

g r e a t e r  ex ten t  they can s e r v e  t h e  purposes 

of eva lua t ion  o r  a n a l y s i s  of t h e  sample. The 

theory  i s  s i m i l a r  and t h e  d i f f e r e n c e  depends 

on whether it i s  f e a s i b l e  t o  make t h e  checks 

e a r l y  enough t o  a f f e c t  subsequent f i e l d  work. 

This  . in  t u r n  depends p a r t l y  on t h e  e x t e n t  t o  

which it i s  bel ieved p r a c t i c a l  t o  e n t r u s t  

such checks t o  t h e  crew l e a d e r .  I n  Popstan,  

t h e  crew l e a d e r  i s  asked t o  make one simple 

and p r e c i s e  check t o  compare t h e  number of 

sample H U ' s  i n  each EA wi th  t h e  expected num- 

ber .  The crew l e a d e r  i s  a l s o  advised on how 

t o  make a few o t h e r  o p t i o n a l  checks based 

on sampling theory.  The purpose of t h e s e  

checks i s  t o  d e t e c t  p o s s i b l e  sample b i a s  

( d e v i a t i o n s  i n  t h e  number o r  kind of sample 

H U ' s  which a r e  too g r e a t  t o  be due t o  sam- 

p l i n g  f l u c t u a t i o n s ) .  
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t o t a l  enumerated on long and shor t  forms. I f  I one HU) , t h e  numbers of any p a r t i c u l a r  kind 

4.25 Number of housing units.--In each 

EA, t h e  number of H U ' s  enumerated on t h e  long 

form should be  almost e x a c t l y  one- f i f th  of t h e  

t h e  l a t t e r  number i s  e x a c t l y  d i v i s i b l e  by 5, 1 of HU a r e  sub jec t  t o  a sampling v a r i a b i l i t y  

4.26 Kind of housing units.--While t h e  

number of a l l  sample H U ' s  should check ou t  

wi th in  a narrow range of e r r o r  (p lus  o r  minus 

t h e  dividend should be exac t ly  t h e  number of I having a wider range. I n  a d d i t i o n  t o  Sam- 

sample HU'S .  I f  t h e  t o t a l  number of H U ' s  i s  I p l i n g  v a r i a b i l i t y ,  t h e r e  may be a tendency of 

not  e x a c t l y  d i v i s i b l e  by 5, t h e  number of 1 enumerators t o  reduce t h e  burden of i n t e r -  

sample H U ' s  should a t  l e a s t  be equal t o  t h e  1 viewing by p u t t i n g  vacant HU'S on l i s t i n g  

whole number i n  t h e  dividend and it. may be 1 l i n e s  t h a t  r e s u l t  i n  t h e i r  being enumerated 

one g r e a t e r  than t h a t  number, depending on 1 o n t h e l o n g f o r m  ( o r t h e y m a y d o t h e o p p o s i t e  

t h e  remainder and on t h e  random number from I a n d e n u m e r a t e v a c a n t  H U ' s  t o o o f t e n o n  t h e  

one t o  f i v e  which was se lec ted  a s  a s t a r t i n g  I shor t  form). These mistakes can be e f fec -  

number. Some examples a r e  a s  follows: 1 t i v e l y  con t ro l l ed  (prevented) only  by c l o s e  

Total  

1 1 shor t  

2 2 shor t  

3 3 shor t  

4 4 s h o r t  

5 0 s h o r t  

1 1 s h o r t  

2 2 s h o r t  

3 3 shor t  

4 4 shor t  

5 0 shor t  

U S  1 Remain- 
de r 

form 

forms 

f o rms 

f o  rms 

forms 

form 

f o rms 

f o  rms 

f o rms 

forms 

Total HU's 
: 5 

checks on t h e  o rder  of l i s t i n g  and 

t h e  order  of completing question- 

na i res .  However, t h e  crew leader  

is advised t h a t  i f  such a tendency 

i s  suspected,  a rough inspec t ion  of 

a completed o r  p a r t i a l l y  completed 

, enumeration book t o  s e e  whether 

, e i t h e r  tendency is  evident  must be 

made. Remedial a c t i o n  f o r  a l ready 

completed work might b e  very' c o s t l y  

and hence should only be  undertaken 

1 on i n s t r u c t i o n  from t h e  DCO. 

Random 
s t a r t  Cross o f f - -  

For reasons s i m i l a r  t o  those  

1 a f f e c t i n g  vacant H u ' s ,  t h e r e  may be 

a tendency t o  o b t a i n  too  many s h o r t  

forms from l a r g e  households. This 

can b e s t  be  de tec ted  by comparing 

Procedure 

sample 
should be 
exact  1 y-- 

,-I t he  number of persons enumerated on 

Number o f  
HU's i n  

These f a c t s  a r e  reduced t o  a simple r u l e  f o r  I s h o r t  forms wi th  t h e  numbers on long forms o r  

use  by t h e  crew leader .  Take 20 percent I by comparing t h e a v e r a g e  s i z e o f  samplehouse-  

(one-f i f th)  of t h e  t o t a l  number of H U ' s  on I holds wi th  t h a t  of a l l  households. 

s h o r t  forms and long forms; compare wi th  t h e  I 

(1 .0) ,  i n v e s t i g a t e  and exp la in  t h e  discrep- I p l e  H U ' s ,  they should have about t h e  same 

number of sample HU'S on long forms; i f  t h e  

d i f f e r e n c e  i s  a s  much a s ,  o r  more than,  one 

ancy. The DCO would decide whether remedial 1 average number of persons a s  a l l  H U ' s .  An- 

4.27 Persons i n  regu la r  HU's.--1f t h e r e  

is no sample b i a s  a f f e c t i n g  t h e  s i z e  of Sam- 

a c t i o n  should be  taken. The crew leader  I o t h e r  way t o  say t h i s  i s  t h a t ,  assuming sample 

would, however, be b e t t e r  a b l e  t o  t r a i n  t h i s  I H U ' s  a r e  almost exac t ly  one- f i f th  of a l l  H U ' s ,  

enumerator o r  o t h e r s  on f u t u r e  assignments.  I t h e  t o t a l  number of persons i n  sample H U ' s  



3 0  POPSTAN: A CASE STUDY FOR T H E  1 9 8 0  CENSUSES O F  POPULATION AND H O U S I N G  P a r t  F 

i n  an EA should be about a f i f t h  of t h e  number 

i n  a l l  H U ' s  i n  that EA. A check on t h e s e  ex- 

pec ta t ions  can bes t  be made a f t e r  t h e  EA has 

been completely enumerated, and t h e  necessary 

summary information has been entered on t h e  

cover of t h e  enumeration book. O r  i t  can be 

made a s  p a r t  of t h e  a n a l y s i s  of t h e  sample, 

a f t e r  a l l  f i e l d  work has  been completed, wi th  

t h e  i n t e n t i o n  of eva lua t ing  r a t h e r  than of 

c o n t r o l l i n g  q u a l i t y .  

I n  Popstan, t h e  crew leader  i s  allowed 

t o  dec ide  whether o r  not  it i s  necessary t o  

make t h i s  check, perhaps depending on whether 

he/she plans  t o  ass ign  a d d i t i o n a l  EA'S t o  t h e  

same enumerator. Figure F-3b provides a s i m -  

p l e  graphic  method of  making t h e  comparison 

and i n t e r p r e t i n g  t h e  r e s u l t .  

I n  order  t o  use  t h e  char t  t h e  crew l e a d e r  

f i n d s  t h e  t o t a l  number of persons enumerated 

i n  r e g u l a r  H U ' s  and t h e  corresponding sample 

number. (The EA Book cover w i l l  conta in  a 

s e c t i o n  f o r  t h e s e  e n t r i e s . )  Entering t h e  

char t  . a t  t h e  t o t a l  number a long t h e  x (hor i -  

zon ta l )  a x i s ,  t h e  crew leader  measures v e r t i -  

c a l l y  up t o  a po in t  r epresen t ing  t h e  sample 

number on t h e  y ( v e r t i c a l )  a x i s .  The crew 

leader  e n t e r s  a l a r g e  dot  and i d e n t i f i e s  it 

by a l s o  en te r ing  t h e  EA numbzr near  t h e  do t .  

I f  t h e  dot f o r  an EA f a l l s  between t h e  upper 

(maximum) and lower (minimum) l i n e s  on t h e  

c h a r t ,  t h e r e  i s  no reason t o  suspect  a sample 

b i a s  a f f e c t i n g  t h e  s i z e  of households. How- 

ever ,  i f  it f a l l s  o u t s i d e  t h e s e  l i n e s ,  a b i a s  

may have occurred, s i n c e  such a r e s u l t  has  

only about one chance i n  20 of occurr ing from 

sampling f l u c t u a t i o n s .  Most l i k e l y ,  a po in t  

f a l l i n g  o u t s i d e  t h e  acceptable  range, w i l l  

f a l l  below t h e  minimum l i n e  of t h e  c h a r t ,  in- 

d i c a t i n g  t h a t  vacant H U ' s  or H U ' s  with fewer 

than average persons have been enumerated too 

o f t e n  on t h e  long (sample) form. Even i f  a l l  

t h e  EA1s i n  a Crew Leader Area a r e  wi th in  t h e  

accep tab le  range but a l l  o r  n e a r l y  a l l  a r e  

near  t h e  lower l i n e ,  t h e r e  i s  probably a b ias .  

The crew l e a d e r  usua l ly  cannot t a k e  remedial 

a c t i o n  i n  c a s e  a b i a s  appears  l i k e l y .  With- 

out a d d i t i o n a l  f i e l d  work, a check of t h e  o rder  

of t h e  f i l l i n g  of ques t ionna i res  a g a i n s t  t h e  

o rder  of l i s t i n g  can be made, but  a check of 

t h e  o rder  of l i s t i n g  cannot be made without 

f i e l d  work. Here again ,  t h e  checking may only 

in f luence  t h e  q u a l i t y  of f u t u r e  work and t h e  

eva lua t ion  of t h e  census. 

4 . 2 8  Development of crew leader  inspec- 

t i o n  char t  t o  check sample number of persons.-- 

The c h a r t  i n  f i g u r s  F-3b was based on f a c t s  

which may be d i f f e r e n t  i n  c o u n t r i e s  o t h e r  than 

Popstan. Therefore,  t h e  sampling s t a t i s t i c i a n  

should know how t h e  c h a r t  was der ived and how 

t o  adapt it t o  t h e  s i t u a t i o n  i n  another  coun- 

t r y .    he l i n e s  i n  t h e  char t  a r e  based on t h e  

average number of persons per  HU and on t h e  

amount of v a r i a b i l i t y  i n  t h e  number of persons 

pe r  HU. I n  Popstan, t h e  1970 Census d a t a  show 

that t h e  average number of persons was about 

5.0 per  HU and t h e  s tandard dev ia t ion  of t h e  

number of persons i n  regu la r  HU'S was about 

2.6 persons--for both  urban and r u r a l  a reas .  

Assuming t h e s e  va lues  have not  changed s ig -  

n i f i c a n t l y  s i n c e  1970, they were used t o  ob- 

t a i n  t h e  d a t a  i n  f i g u r e  F-3c, from which t h e  

char t  was drawn, a s  fol lows:  

(1) Enter va lues  i n  column 1 ,  going by s t e p s  
from t h e  smal les t  EA that can be ex- 
pected t o  be found, t o  t h e  l a r g e s t  (100 
persons t o  1200 persons by s t e p s  of 100 
f o r  Popstan) . 

(2) Compute t h e  expected number of persons 
on long forms a s  one- f i f th  of t h e  column 
1 en t ry ,  and p lace  i n  column 2. 

(3) Compute t h e  expected number of H U ' s  on 
long forms a s  one- f i f th  of t h e  column 2 
e n t r y ,  and p lace  i n  column 3. 
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Figure F-3b. CREW LEADER INSPECTION CHART FOR ACCEPTANCE RANGE OF NUMBER 
OF PERSONS ENUMERATED IN SAMPLE H u t s  

(95 percent probability) 

Number of persons enumerated i n  a1 1 HU's 

(4) Compute t h e  expected sampling e r r o r  i n  
t h e  expected number of persons on long 
forms i n  two s t e p s :  

(a) Expected sampling e r r o r  i n  t h e  
average number of persons per HU, 

2.34 Example, f o r  n = 4, s- = - = 1.17. 
Y 2 

(b) Expected sampling e r r o r  i n  t o t a l  
persons on long form, 

Maxi mum 
number 

i n  sample 
HU's 

Minimum 
n umbe r 

in sample 
HU's 

Enter  i n  column 4.  Example, f o r  
n = 4 and s g =  1.17, sY = 4.7. 

Note: This  r e s u l t  can a l s o  be ob- 
t a ined  i n  one s t e p  by us ing 

(5) The accep tab le  range i s  y + 2sy, where 
y i s  from column 2 ,  (and sy i s  from 
column 4 ) .  Th i s  g ives  a confidence 
l e v e l  corresponding t o  19 chances out  
of 20, o r  a 95 percent  p r o b a b i l i t y .  

Note: I n  a d d i t i o n  t o  t h e  sampling e r r o r  
included i n  t h i s  a n a l y s i s ,  t h e r e  is  a pos- 
s i b l e  maximum d e v i a t i o n  of about 5 i n  t h e  
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Figure F-3c. EXPECTED NUMBER AND ACCEPTABLE RANGE OF NUMBER 
OF PERSONS ENUMERATED ON LONG FORM IN AN EA 

sample number of persons,  r e s u l t i n g  from 
allowing a depar tu re  of 1.0 i n  t h e  ex- 
pected number of sample H U ' s .  This  could 
cause  a very  smal l  EA t o  f a l l  o u t s i d e  t h e  
expected range wi th  s l i g h t l y  g r e a t e r  than 
5 percent  p r o b a b i l i t y .  

Tota 1 
number 

of persons 
enumerated 

i n  HU's 

( x )  

(1 1 

100 
200 
300 
400 

500 
600 
700 
800 

900 
1000 
1100 
1200 

4.2 9 Per sons i n  CQ ' s . --Since ind iv idua l  

persons  a r e  t h e  u n i t  of sampling i n  c o l l e c t i v e  

q u a r t e r s ,  and sample informat ion i s  obta ined 

from every f i f t h  person on t h e  l i s t  of a l l  

persons ,  t h e  sample should con ta in  almost ex- 

a c t l y  o n e - f i f t h  of a l l  persons  i n  C Q ' s .  It 

i s  u n l i k e l y  t h a t  t h e  o rde r  of l i s t i n g  w i l l  be 

Expected 
number of 
persons on 
long form 

(1 )  + 5 

( y )  

(2) 

20 
40 
60 
80 

100 
120 
140 
160 

1 80 
2 00 
220 
240 

d i s t o r t e d  t o  put  persons of a p a r t i c u l a r  type  

on sample l i n e s ,  s i n c e  t h e  list w i l l  prob- 

ably  be copied from a d m i n i s t r a t i v e  records  

and t h e r e  would be no advantage t o  t h e  enu- 

Expected 
number of 
HU's on 

long form 
(2 )  + 5 

(n) 

(3) 

4 
8 

12 
16 

20 
24 
28 
3 2 

36 
4 0 
44 
4 8 

merator i n  d i s t o r t i n g  t h e  sample. However, 

t h e  crew leader  should inspec t  t h e  l i s t  and 

des igna t ion  of sample persons f o r  p o s s i b l e  

Expected 
sampl ing 

e r r o r  i n  y 

( s y  =2.34&) 

(4) 

4.7 
6.6 
8.1 
9 .4  

10.5 
11.5 
12.4 
13.2 

14.0 
14.8 
15.5 
16.2 

misunderstandings o r  mis takes .  The quest ion-  

n a i r e  summary on t h e  cover of t h e  EA Book 

Acceptab 1 e  
range i n  

number of 
persons on 
long form 

( y  f 2 s y )  

( 5 )  

11 t o  29 
27 t o  53 
44 t o  76 
61 t o  99 

79 t o  121 
97 t o  143 

115 t o  165 
134 t o  186 

152 t o  208 
170 t o  130 
189 t o  251 
208 t o  272 

should show t h e  number of persons i n  C Q ' s  on 

s h o r t  and long forms (and t h e i r  t o t a l ) .  The 

long form number should be  wi th in  1 u n i t  of 

e x a c t l y  one- f i f th  of t h e  t o t a l  number. 

5. OPERATIONAL CONTROL O F  A 
ONE-PHASE CENSUS 

Using t h e  p r i n c i p l e s  presented i n  P a r t  A,  

chap te r  A-16, and adapt ing t h e  procedures and 

system descr ibed i n  P a r t  B ,  chap te r  B-12, t h e  

Popstan NSO would have t o  r e v i s e  t h e  opera- 

t i o n a l  c o n t r o l  system and c r e a t e  a new system 

t o  accommodate t h e  d i f f e r e n c e s  found i n  a 

one-phase system. This  s e c t  ion w i l l  b r i e f l y  

d e s c r i b e  t h e  c r i t i c a l  p o i n t s  i n  a one-phase 

census a t  which t h e  t r a n s f e r  of documents o r  

d a t a  t a p e s  r e q u i r e s  c a r e f u l  c o n t r o l  t o  ensure  

t h a t  no d a t a  a r e  l o s t  and t h a t  t h e  d a t a  a r e  

t r a n s f e r r e d  on schedule  and a t  a reasonable  

c o s t .  

A s  descr ibed i n  t h e  s e c t i o n  on quest ion-  

n a i r e  des ign,  t h e r e  a r e  two methods t h a t  could 

be used i n  des igning ques t ionna i res .  One i s  

t o  make t h e  ques t ionna i res  i n d i v i d u a l l y  sepa- 

r a t e  from one ano the r .  This  i s  c a l l e d  t h e  

booklet  s t y l e .  The o t h e r  method binds  t h e  

s h o r t  and long ques t ionna i res  f o r  one enumer- 

a t o r  assignment i n t o  a volume c a l l e d  an EA 

Book. The b a s i c  process ing procedures f o r  
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t h e  two types  of formats a r e  i d e n t i c a l .  How- I shows t h e  flow c h a r t  of t h e  c e n t r a l  o f f i c e  

ever ,  t h e  u s e  of a booklet  type format makes 

it necessary  t o  in t roduce  s e v e r a l  a d d i t i o n a l  

opera t ions  f o r  both  t h e  s h o r t  forms and long 

forms i n  booklet  s t y l e .  

A s  mentioned e a r l i e r ,  t h e  process ing of 

a one-phase census w i l l  be done i n  two s t ages .  

A l l  i tems on t h e  s h o r t  forms and t h e  100 

procedures ( see  f i g u r e s  F-3d and F-3e). 

percent i tems on t h e  long form a r e  keyed a t  

t h e  same time ( s e e  f i g u r e s  F-3d and F-3e). 

When t h e  keying f o r  t h e  100 percent  i n f o r -  

5.11 D i s t r i c t  o f f i c e  operations.--When 

mation has  been completed, t h e  forms a r e  sen t  

on t o  t h e  coding s e c t i o n  of t h e  NSO. The 

computer process ing of t h e  100 percent  i tems 

w i l l  be  s t a r t e d  whi le  t h e  coding of t h e  sam- 

p l e  i tems is being dohe. A t  t h i s  t ime t h e  

coding of t h e  i n d u s t r y  and occupation ques- 

t i o n s  w i l l  t a k e  p l a c e  and be v e r i f i e d .  After  

t h i s ,  ALL i tems on t h e  long form, both  100 

percent  and sample, w i l l  be keyed. Keying 

t h e  100 percent  i t e m s  a second time i s  a 

d u p l i c a t i o n  of e f f o r t  . However, exper ience 

has  s h o w  that a matching opera t ion  which 

would be requ i red  t o  avoid  rekeying i s  much 

more d i f f i c u l t  and c o s t l y  than  keying t h e  

few 100 percent  i tems a second t ime. 

The o p e r a t i o n a l  c o n t r o l  procedures and 

t h e  enumerators r e t u r n  t h e  ques t ionna i res  

from t h e  f i e l d ,  t h e  forms must be s o r t e d  i n t o  

proper EA's and s o r t e d  by s e r i a l  number; t h e  

forms may no t  be i n  s e r i a l  o rde r .  Experience 

i n d i c a t e s  t h a t  t h i s  is  a common occurrence.  

The forms should be checked a g a i n s t  t h e  list- 

ing  shee t  t o  ensure  t h a t  t h e r e  is a form from 

each s e r i a l  number and/or  each HU l i s t e d .  It 

i s  important t o  do t h i s  a t  t h e  d i s t r i c t  o f f i c e  

l e v e l  a s  a d d i t i o n a l  f i e l d  work may be r e -  

quired.  The d i s t r i c t  o f f i c e  w i l l  a l s o  review 

t h e  sample us ing  t h e  same procedure a s  t h e  

crew l e a d e r  ( s e e  s e c t i o n  4 ) .  A t  t h i s  s t a g e ,  

a pre-edi t  scan of t h e  ques t ionna i res  should 

be undertaken t o  a s c e r t a i n  whether t h e  forms 

can o r  cannot be processed.  Some forms wi th  

ba re ly  l e g i b l e  e n t r i e s  o r  which have been 

r ipped o r  des t royed i n  some way w i l l  have t o  

be pu l l ed  and t r a n s c r i b e d .  A manual e d i t  i s  

then performed t o  check a few i tems such a s  

t h e  geo-codes. The geo-codes must be en te red  

on each of t h e  bookle ts .  

have been completed. Procedures f o r  con t ro l -  

l i n g  d a t a  t a p e s  w i l l  a l s o  be i n s t i t u t e d  t o  

ensure  t h a t  t h e  d a t a  t a p e s  a r e  passed through 

t h e  c o r r e c t  e d i t  and t a b u l a t i o n  programs. 

Each t a p e  f o r  a d i s t r i c t  o r  province w i l l  be 

l a b e l l e d  a s  t o  whether i t  c o n t a i n s  100 per- 

forms must be  designed t o  ensure  t h a t  t h e  

two-stage process ing opera t ions  f o r  a l l  EA's 

d i s t r i c t  o f f i c e s .  I n  a d d i t i o n ,  a check w i l l  

be made t o  ensure  forms have been rece ived  

f o r  each EA. Hand count and p r o c e s s i b i l i t y  

opera t ions  w i l l  be performed a s  d i scussed  i n  

P a r t  D f o r  both  t h e  long and s h o r t  forms. 

5.12 Cen t ra l  o f f i c e  operations.--The 

NSO w i l l  perform t h e  same opera t ions  a s  t h e  

cen t  o r  sample d a t a .  I The o p e r a t i o n a l  procedures w i l l  b e  more 

The process ing of booklet  s t y l e  s h o r t  

forms i s  handled d i f f e r e n t l y  than t h a t  f o r  

long forms, no t  only  because t h e  s h o r t  forms 

a r e  no t  a s  lengthy and t a k e  l e s s  t ime, but 

e l a b o r a t e  than f o r  process ing t h e  EA Book 

t y p e  format.  Rigid  c o n t r o l  procedures w i l l  

be needed t o  ensure  t h a t  i n d i v i d u a l  quest ion-  

n a i r e s  f o r  an  EA remain toge the r  throughout 

t h e  process ing.  Procedures'must be i n s t i t u t e d  

t o  ensure  t h a t  f o r  each EA t h e  long forms a r e  

because t h e  long forms invo lve  s e v e r a l  addi-  I reprocessed and then s o r t e d  back i n t o  s e r i a l  

t i o n a l  process ing opera t ions .  Figure  F-3d I number o rde r  wi th  t h e  s h o r t  forms. 
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Figure  F-3d. FLOW CHART OF PROCESSING OPERATIONS FOR ONE-PHASE CENSUS-BOOKLET STYLE FORM 

SHORT FORMS LONG FORMS 
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F i g u r e  F - 3 e .  FLOW CHART OF PROCESSING OPERATIONS FOR ONE-PHASE CENSUS S T Y L E  F O R W  I N  E A  BOOK 
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5 . 2  P / r o c u ~ & g  i o m ~  & EA Book a l t y t e  

The process ing of shor t  and long forms 

i n  t h e  EA Book s t y l e  i s  a l i t t l e  d i f f e r e n t  

from t h e  process ing of booklet  s t y l e  forms. 

Since  t h e  forms i n  t h e  EA Book a r e  bound to -  

gether  and w i l l  not be separa ted ,  t h e  c o n t r o l  

of t h e  forms w i l l  be s impler .  There is l e s s  

of a chance t h a t  forms can be l o s t .  However, 

t h e  o p e r a t i o n a l  c o n t r o l  procedures w i l l  have 

t o  be designed t o  make s u r e  t h a t  a l l  cont in-  

u a t  ion forms a r e  processed.  

6 .  EVALUATION PLMS 

A s  s t a t e d  i n  P a r t  A of t h i s  case  s tudy,  

t h e  knowledge and understanding of t h e  magni- 

tude  of t h e  p o s s i b l e  e r r o r  i n  a census is  

e s s e n t i a l  t o  any census program. The r a t i o n -  

a l e  and procedures used i n  t h e  eva lua t ion  

program planned f o r  ~ o p s t a n ' s  census w i l l  be 

followed c l o s e l y  i n  proposing an eva lua t ion  

plan f o r  a one-phase census.  The p r i n c i p a l  

d i f f e r e n c e ,  of course ,  w i l l  be t h a t  Popstan 

w i l l  combine i ts eva lua t ion  program w i t h  t h e  

second phase d a t a  c o l l e c t i o n  opera t ion  which 

is no t  being done i n  t h e  one-phase design. 

I n  t h e  one-phase des ign,  t h e  eva lua t ion  pro- 

gram w i l l  be a s e p a r a t e  opera t ion .  The goa l s  

of t h i s  program w i l l  be t o  measure t h e  com- 

p l e t e n e s s  of t h e  census enumeration by se- 

l e c t e d  a r e a s  of t h e  country and t o  o b t a i n  

e s t ima tes  of t h e  c h a r a c t e r i s t i c s  of persons  

who were missed i n  t h e  census on a n a t i o n a l  

l e v e l .  

I n  t h e  a l t e r n a t i v e  one-phase census 

des ign proposed he re ,  one out of every f i v e  

households is  asked a longer  and more de- 

t a i l e d  s e t  of quest ions .  The Post  Enumer- 

a t i o n  Survey (PEs), however, w i l l  not  d i f f e r -  

e n t i a t e  between t h e  shor t  and long form 

households. Like t h e  Popstan Phase 11, it 

w i l l  be eva lua t ing  t h e  coverage of t h e  

census but not  t h e  con ten t .  The es t ima tes  of 

coverage w i 1 , l  come from a dua l  system e s t i -  

mation procedure based on a match between t h e  

100 percent  count and a sample survey con- 

ducted s i x  months a f t e r  t h e  census.  

The survey w i l l  be very s i m i l a r  i n  des ign 

t o  Popstan1s  Phase I1 program. The p r i n c i p a l  

d i f f e r e n c e s  w i l l  be t h a t  t h e  PES w i l l  not  need 

a s  l a r g e  a sample s i z e  a s  t h e  Phase I1 pro- 

gram and t h e  Phase I1 d e t a i l e d  c h a r a c t e r i s t i c s  

ques t ions  w i l l  not  be asked. 

On t h e  ma t t e r  of sample s i z e  f o r  t h e  

Post  Enumeration Survey t h e r e  a r e  t h r e e  b a s i c  

cons ide ra t ions  which 'must be taken i n t o  ac- 

count.  One i s  t h e  t o t a l  budget a v a i l a b l e  f o r  

t h e  s tudy.  I n  Popstan t h e r e  is  a modest 

amount of funds a v a i l a b l e  f o r  a s s e s s i n g  t h e  

q u a l i t y  of t h e  census.  A goa l ,  t h e r e f o r e ,  

w i l l  be t o  c a r r y  out t h e  PES w i t h  t h e  small- 

e s t  sample s i z e  which i s  l a r g e  enough t o  

g ive  meaningful r e s u l t s .  It i s  hypothesized 

t h a t  t h e  undercoverage f o r  Popstan w i l l  b e  

about 4 percent  of t h e  popula t ion.  It is 

f e l t  t h a t  i f  t h e  4 percent  undercoverage r a t e  

can be measured wi th  a s tandard e r r o r  of 1 

percentage po in t  ( t h a t  i s ,  a r e l a t i v e  e r r o r  

of 25  percent)  then t h e  r e s u l t s  w i l l  be use- 

f u l  t o  Popstan f o r  eva lua t ing  t h e  q u a l i t y  of 

t h e  census.  

The second cons ide ra t ion  is t h e  degree  

of i n t r a c l a s s  c o r r e l a t i o n  wi th in  segments f o r  

missed persons  o r  households. This  phenomenon 

is a measure of t h e  degree  t o  which missed 

u n i t s  of observat ion (persons o r  housing u n i t s )  

tend t o  be  grouped toge the r .  When t h e  i n t r a -  

c l a s s  c o r r e l a t i o n  is h igh ,  t h e  sample should  

c o n s i s t  of many c l u s t e r s  of small  s i z e ;  on 

t h e  o t h e r  hand, when t h e  i n t r a c l a s s  co r re -  

l a t i o n  is low, then fewer c l u s t e r s  can b e  used 

which a r e  correspondingly l a r g e r .  I n  some 

s t u d i e s  i t  has been shown t h a t  t h e  c o r r e l a t i o n  
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f o r  missed u n i t s  i s  about .1 f o r  c l u s t e r s  of 

around 25-30 housing u n i t s .  I n  an optimum 

sampling scheme, t h e r e f o r e ,  t h i s  value sug- 

g e s t s  t h a t  t h e  c l u s t e r s  should not con ta in  

more than about 20 housing u n i t s ,  which i s  

a l s o  t h e  same s i z e  a s  t h e  average s e c t o r  i n  

t h e  Phase I1 sample design.  

The t h i r d  cons ide ra t ion  which has a 

l a r g e  e f f e c t  on t h e  o v e r a l l  s i z e  of t h e  sam- 

p l e  is t h e  number of s e p a r a t e  geographic ar-  

r e a s  f o r  which f a i r l y  r e l i a b l e  coverage r a t e s  

a r e  des i red .  I n  Popstan t h e r e  a r e  t e n  such 

a r e a s .  These a r e  t h e  t e n  domains used i n  t h e  

Phase I1 design: t h e  two l a r g e s t  c i t i e s  and 

t h e  urban and r u r a l  p a r t s  of t h e  four  regions .  

The sample s i z e  w i l l  be  roughly t h e  same i n  

each of t h e  t e n  a reas .  This  i s  done i n  o rder  

t o  have approximately t h e  same r e l a t i v e  pre- 

c i s i o n  i n  a l l  t e n  a r e a s .  For t h e  country a s  

a whole, t h e  r e l a t i v e  p rec i s ion  w i l l  be  some- 

what higher.  For Popstan, it i s  assumed t h a t  

t h e  undercoverage is f a i r l y  uniform through- 

out  t h e  country,  so  t h a t  none of t h e  t e n  

a r e a s  w i l l  have an undercoverage r a t e  which 

dev ia tes  very much from 4 percent .  I n  coun- 

t r i e s  where t h e  undercoverage would vary by 

geographic a r e a ,  t h e  es t imated sample s i z e  

f o r  each a r e a  would correspondingly vary.  

For example, i n  a r e a s  where t h e  undercoverage 

is  low, say one percent ,  a l a r g e r  sample s i z e  

is  necessary t o  measure it wi th  t h e  same 

r e l a t i v e  p r e c i s i o n  ( t h a t  i s ,  25 percent  r e la -  

t i v e  e r r o r ) .  On t h e  o t h e r  hand, i n  a reas  

where t h e  r a t e  is high,  such a s  10 pe rcen t ,  a 

r e l a t i v e l y  smal l  sample can give a r e l i a b l e  

e s  t imate.  

Taking i n t o  account t h e  t h r e e  key con- 

s i d e r a t i o n s  discussed above, t h e  sample s i z e  

f o r  each of t h e  10 geographic s t r a t a  o r  do- 

mains should be on t h e  o rder  of about 1,100 

households, o r  11,000 nationwide. Mathemat- 

i c a l l y ,  t h i s  works out a s  follows: 

Le t t ing  P = .04 ( f o r  a 4 percent under- 
coverage r a t e )  

a(P) = .O1 ( f o r  t h e  s tandard 
e r r o r )  

and f = I + 6(7i - I), where 

, 6 = i n t r a c l a s s  c o r r e l a t i o n  = .1 

- 
n = average c l u s t e r  s i z e  = 20 

households 

we then have 

Solving f o r  n, t h e  sample s i z e ,  we g e t  

With s e c t o r  ( c l u s t e r )  s i z e s  of 20,  t h i s  r e -  

s u l t s  i n  a t o t a l  of 55 s e c t o r s  t o  be s e l e c t e d  

i n  each a r e a .  With t h i s  sample, coverage 

r a t e s  can be measured f o r  each of the  10 geo- 

graphic s t r a t a  separa te ly ;  f o r  t h e  na t ion  a s  

a whole, coverage r a t e s  could be produced f o r  

severa l  broad age groups and by sex and by 

m a r i t a l  s t a t u s .  

The process  used t o  s e l e c t  t h e  sample 

f o r  t h e  PES is  almost i d e n t i c a l  t o  t h a t  used 

f o r  t h e  Phase I1 sample. The d i f f e r e n c e s  

r e s u l t  from t h e  smal ler  sample s i z e  being used 

i n  t h e  PES and from each domain having t h e  

same sample s i z e .  This  means t h a t  t h e  s e c t o r  

sampling r a t e  f o r  each domain w i l l  be d i f f e r -  

en t  in order  t o  a l low f o r  t h e  d i f f e r e n t  popu- 

l a t i o n s  of t h e  domains. However, t h e  o t h e r  

procedures such a s  ass ign ing  d i s t r i c t  sam- 

p l ing  codes and d e l i n e a t i n g  s e c t o r s  a r e  iden- 

t i c a l  t o  t h e  Phase I1 opera t ions .  

6 . 3  Quentionnaihu and o t h m  b o r n  

The ques t ionna i re  t o  be used i n  t h e  one- 

phase census PES i s  s i m i l a r  t o  t h a t  used f o r  
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t h e  Popstan Phase I1 survey. Figure  F-3f is  

an i l l u s t r a t i o n  of t h e  PES ques t ionna i re .  The 

matching form from Phase I1 of Popstan can be 

used without any changes. A copy of t h i s  form 

is  shown i n  t h e  e x h i b i t s  f o r  r e fe rence .  

The d a t a  c o l l e c t  ion opera t  ions  f o r  t h e  

one-phase census PES w i l l  be e s s e n t i a l l y  t h e  

same a s  popstan 's  Phase I1 program. It w i l l  

be conducted from t h e  Province Census Of f i ces  

(PCO's) under t h e  d i r e c t i o n  of t h e  F i e l d  Cen- 

s u s  Branch of t h e  NSO. The number o f  super- 

v i s o r s  and enumerators r equ i red  w i l l  be  l e s s  

s i n c e  t h e  PES sample s i z e  is considerably  

smal ler  than t h a t  f o r  Phase 11. With t h e  r e -  

duced sample s i z e ,  t h e  l o c a t i o n s  of t h e  sample 

segments w i l l  be much f u r t h e r  a p a r t  o v e r a l l  

than i n  Phase 11. This  w i l l  add t o  t h e  aver-  

age  t r a v e l  t ime per  household. Since  t h e  

NSO wants t o  c l o s e  t h e  f i e l d  o f f i c e s  a s  soon 

a s  poss ib le ,  t h e  ind iv idua l  enumerator work- 

load w i l l  be reduced from t h a t  of t h e  Popstan 

Phase I1 plan.  I n  many cases ,  t h e  enumerators 

w i l l  be ass igned two ins tead  of t h r e e  s e c t o r s .  

The crew l e a d e r  and supervisory crew leader  

s t a f f  w i l l  be reduced from t h e  Phase I1 l e v e l s  

a l s o  whi le  t h e  PC0 s t a f f  w i l l  probably no t  

change. I n  a few provinces  where t h e  workload 

is s m a l l e s t ,  t h e  province  t echn ic ian  w i l l  

t a k e  over t h e  d u t i e s  normally ass igned t o  a 

supervisory crew leader .  The number of enu- 

merators  supervised by each crew l e a d e r  w i l l  

have t o  be reduced because t h e  enumerator 

assignments w i l l  be s c a t t e r e d  over a l a r g e r  

a r e a .  Ins tead  of t h e  average t e n  enumerators 

supervised by a Phase I1 crew l e a d e r ,  only 

seven w i l l  be ass igned i n  t h e  one-phase PES. 

These cons ide ra t  i o n s  w i l l  r e s u l t  i n  t h e  h i r -  

ing of seven supervisory crew l e a d e r s ,  40 

crew l e a d e r s ,  and 275 enumerators. 

The v a r i o u s  opera t ions  t o  be conducted 

be fo re  enumeration such a s  t h e  quick count,  

r ec ru i tmen t ,  and t r a i n i n g  can be  c a r r i e d  out  

a s  planned f o r  t h e  Popstan Phase I1 program. 

The t iming would remain unchanged whi le  t h e  

number of personnel involved would r e f l e c t  

t h e  smal l e r  PES program. 

6.5 Da$a phoca4ing and maXcking 

The p r i n c i p a l  d i f f e r e n c e  between t h e  

Popstan Phase I1 and PES programs r e l a t i n g  t o  

d a t a  process ing i s  t h a t  t h e  PES does no t  r e -  

q u i r e  a n  occupation and i n d u s t r y  coding opera- 

t i o n .  Since  t h e s e  ques t ions  a r e  asked a s  

p a r t  of t h e  one-phase census  enumeration, t h e  

necessary  coding is p a r t  of t h a t  opera t ion .  

Another d i f f e r e n c e  , which w i l l  a l s o  reduce t h e  

process ing time, is  t h a t  t h e  workload is  s ig -  

n i f i c a n t l y  smal l e r .  Aside from t h e s e  d i f f e r -  

ences ,  t h e  Phase I1 d a t a  process ing p lans  a r e  

a p p l i c a b l e  f o r  t h e  PES program. 

The matching opera t ion  a s  descr ibed i n  

P a r t  D, chap te r  7 f o r  Phase I1 can be used wi th  

no change f o r  t h e  PES match. Even though t h e r e  

a r e  a d d i t i o n a l  ques t ions  on t h e  Phase I1 ques- 

t i o n n a i r e ,  they a r e  no t  very  u s e f u l  f o r  match- 

ing  purposes.  Therefore ,  t h e i r  absence i n  t h e  

PES w i l l  no t  adverse ly  a f f e c t  t h e  opera t ion .  

The procedures e s t a b l i s h e d  f o r  t h e  Phase 

I1 es t ima t ion  of coverage a r e  a p p l i c a b l e  t o  

t h e  PES r e s u l t s .  One important d i f f e r e n c e  is  

t h a t  t h e  PES w i l l  only  provide  coverage e s t i -  

mates f o r  t o t a l  and t h e  urban and r u r a l  popu- 

l a t i o n s  i n  each of t h e  10 domains. Coverage 

es t ima tes  by age  and sex w i l l  be provided only  

f o r  t h e  country  a s  a whole. This  i s  because 
I 

t h e  sample s i z e  i n  each of t h e  10 domains i s  

no t  l a r g e  enough t o  provide  es t ima tes  by char-  

a c t e r i s t i c s  wi th  an  accep tab le  r e l i a b i l i t y .  

I n  Popstan Phase 11, t h e  d e t a i l e d  es t ima tes  

were p o s s i b l e  only  because of t h e  l a r g e r  sam- 

p l e  s i z e  r equ i red  f o r  t h e  a d d i t i o n a l  popula- 

t i o n  c h a r a c t e r i s t i c s  des i red  of each domain. 
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mT,CE \ This book i s  the property of the Popstan Government. I f  found, please return to the nearest post office. 

BOOK O F  

/ POSTMASTER: Return to the National Statistical Office, Ministry of Ecomrny, St. Regis. 

FORM PH-6 MINIST RY OF ECONOMY 
(AUGUST 1079) S T A T I S T I C A L  OFFICE 

POST ENUMERATION SURVEV QUESTIONNAIRE 
POPSTAN 1980 CENSUSES OF POPULATION AND HOUSING 

CONFIDENTIALITY -This inquiryis required 
by law. The information i s  accorded confiden- 
tial treatment and cannot be used for taxation, 
investigation, or regulation. 

* 

A. Stratum D. Barrio/village 

B. Province 

I. Serial number 

v 

C. District 

H-2. Typo d llvlng quartors 
1 Conventional 
2 Improvised HU (mekeshltt shelter ot waste 

meterlals, barn, cave; warehouse, etc J 
3 Mobile HU (tent. boat, wagon, etc J 
4 Collective quarters 
5 None 

E. Place 

F. EA number 

H-3. Numkr d houslng unlts In thls 
house (bulldlng) 
1 1 unit, detached 

H. Sector letter 

2 1 unit, attached 
3 2 to4un i t s  
4 5 to 9 units 
5 10 units or more 

H 4 .  Walls - maln constructlon matrlal of outor 
walls of thls house (bulldlng) 
1 Stone, cement, stucco, brick 
2 Metal 
3 Wood 
4 Bamboo, leaves, reed, mud 
5 Other material 

H-5. How many rooms arm In 
thls houslng unlt? 

FOR VACANT UNITS 

H-7. Vacancy status 

1 For rent or sale 

2 Not for rent or sale 

Rooms 

I OCCUPIED I 1 Habitable for year-round use 

H-6. Is thls unlt ownod by somoono llvlng 
In It or Is It rontod? 

1 Owned or being bought 

2 Rented for cash 

3 Rent free or other arrangement 

H I .  Condltlon of vacant unlt 

4 VACANT 

2 Habitable for seasonal use 

3 Not habitable 

I I 

Enumerator's name 1 

I 
REMINDER > Be sure to pet all the l n t w m t l ~ l  needed for the back page, exwpt when NO In 12. 

1. MATCHING Date 1 Name 1 
a. Matching. .................. .I 1 

Date of interview Principal respondent 

b. Verification .................. 

Line No. of principal 
respondent 

Notes: 

c. Professional review. ........... 
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Figure F-3f .  POST ENUMERATION SURVEY QUESTIONNAIRE--Continued 

What i s  the name d the head of th ls household? 

Names d a l l  dher persons who ~ S ~ a l l y  l lve here? 
B. sure to include babies and elderly persons. 

Members d the household away on vacation? 
On business? I n  the hospital? 

Any persons who have no usual residence elsewhere? 
List in this order: 

Head 
Spouse of head 
Never married children of headlspouse (by age) 
Ever married children of headlspouse and their 

t m i l i e s  (by age) 
Other relatrves of head/ spouse 
Nonrelat ives 

(2) 

What I s  . . .'s relatlonshlp to the 
head of th ls household? 

Age 
as d 
last 
birth- 
day 

It 
under 
1 year, 
Circle 
00. 

(5) 

Marltal 
Status 

1 Married 

Marrled 
Fema les 

It husband 
lives in 
this HU, 
enter his 
I ine numbe 

If husband 
lives else- 
where, 
circle 00. 

(7)  

Interpret categories 3 to 7 to mean 
relationship to head or spouse. 

2 Divorced 
1 Head 5 Grandchild or great- 

3 Separated 

4 Widowed 

5 Never, 
married 

grandchild 
2 Spouse 

of head 6 Parent 

3 Son/daughter 7 Other relative 

4 Spouse of 8 Nonrelative 
son/daughter I t  MALE or 

code 2. 3, 4,  or 
5, skip to 8. 

7 Other relative 

I 1 Fami l y name G ~ v e n  name I 1 Head 5 Grandchild (or great) 1 1 M 1 00 1 1 Mar - - 

6 Parent I z F I  1 2 D iv  
7 Other re la t~ve  

I ( Family nallle Given name I 1 Heao 5 Grandchild (or great) 1 1 M 1 00 1 Mar 

Family name I __ I  Give11 name I 1 Head 
2 Spouse 

5 Grandchild (or great) 1 1 M 1 00 1 Mar 4 Wid 1 O0 
6 Parent 
7 Other relative 
8 Nonrelative 

G ~ v e n  name I 1 Head 
2 S~ouse 

5 Grandchild (or great) I 1 M ( 00 ( 1 M~~ 
6 Parent 9 c 

I I Family name Given name I 1 Head 5 Grandchild (or great) ( 1 M 1 00 1 1 Mar 4 Wid 1 00 1 

I f ~ a m i l y  name Given name 1 1 Head 

7 Other relative 

Given name I 1 Head 5 Grandchild lor great) 
Z Spouse 6 Parent 

4 wid ( O 0  1 

5 Grandchild (or great) 

7 Other relative 

Page 2 
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F i g u r e  F- 3 f. POST ENUMERATION SURVEY QUESTIONNAIRE-- c o n t i n u e d  

, 

r ' '.' 
Enumerator Instructions 

'After lrstrng the household and completrng rtenis 2 through 9 

(I) 

2 

E 

g 

When did . . . move t o  this 
housing unit? 

(9) 

1 On or before 1 July 1980 
+- E-tter " X "  m column A. 

2 After 1 July 1980 

3 Born slnce 1 July 1980 

1 Yes - Enter "X"  rn 
column A.-+ 
D o  not ask 9 

2 No 

1 Yes - Enter " X "  In 

Zontinued 

Has . . . lived i n  this 
housing unit 
continuously f a  
more than 1 year? 

(8) 

1 Yes - Enter "X"  rn 
column A.--b 
Do not ask 9 

2 No 

E 

C 
0 
L 
U 
M 
N 

A 

ASK the fo~lowrng questrons: 

1 Yes - Go to 17 and complete 
back page 

2 No - Go to back page and 
complete 14 

(10) 1 have l i s t e d  persons. 
Name each one. 

Have I missed anyone who Is 
living here now? 

I f  YES and person IS usual 
resrdent or has no usual 
resrdence elsewhere, add lo  
rtem 2. 

After lrstrng the last person 
rn the HU, draw a wavy lrne 

1 On or before 1 July 1980 
t Enter " X a *  rn c o l u m  A. 

2 After 1 July 1980 

3 Born slnce 1 July 1980 

;Notes 

Do not ask 9 

2 After 1 July 1980 

Do not ask g 

column A.  -3 

(12) Y w  have told me that the 
following prson(s)  was/were 
l iv ing here on 1 July 1980. 
Grve names of persons who have 
a box marked in column A. 

Was anyone else l iv ing i n  this 
housing unit on 1 July 1980 
who is not l iving here now? 

1 Yes - Go to 17 and complete 
back page 

2 No - END INTERVIEW . 
(13) You have told me that everyome 

l iv ing i n  this housing unlt now 
moved nere after 1 July 1980. 
Can you te l l  me who was l lv ing 
here on 1 July 1980? 

column A. 

1 None - Skrp to 13 

2 One or more 

Do not ask 9 

2 No 

1 Yes - Enter " X "  rn 
column A. + 
Do not ask 9 

2 No 

1 Yes - Enter "X" rn 
column A. -+ 
Do not ask 9 

2 No 
I t 

across columns 1 and 2 to rndi- 
cafe the end of the household 
Irstrng. 

If Itstrng rs continued on 
addrtronal questronnarre, 
mark X in thrs c i rc le.  --+ 0 

( 1  1) Number of boxes marked rn 

i 

I 

Page 3 
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' 

2 After 1 July 1980 

3 Born slnce 1 July 1980 

1 On or before 1 July 1980 
+-Enter ' *X t '  In column A. 

2 After 1 July 1980 

3 Born since 1 July 1980 ( 
1 On or before 1 July 1980 

+-Enter "Xm'  in column A. : 

2 After 1 July 1980 

3 Born stnce 1 July 1980 
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Figure  F- 3f. POST ENUMERATION SURVEY QUESITIONNAIRE- - Continued 

P a r t  F 

Neighbors, apartment manager, post office employee, local offlclal, e tc .  L ls t  most llkely sourcd tlrst . 

(A Wress)  (Type of source) 

(Address) (Type of source) 

Page 4 



Chapter F-4. SAMPLE DESIGN FOR A ONE-PHASE CENSUS 

The sample des ign f o r  a one-phase census 

i s  much d i f f e r e n t  from t h e  des ign f o r  a two- 

phase census.  Early arguments f o r  a one-phase 

.census  were persuasive .  The dec i s ion  s h i f t e d  

back and f o r t h  between a one-phase o r  two- 

phase census (see  chap te r  A-8, s e c t i o n  5.3) 

wi th  much of t h e  d i scuss ion  c e n t e r i n g  around 

a s p e c t s  of sampling a s s o c i a t e d  wi th  each method. 

The f i n a l  dec i s ion  was t o  use  a two-phase cen- 

sus .  This has  been descr ibed i n  d e t a i l  i n  

P a r t s  B and D. I n  t h i s  s e c t i o n  we p resen t  a 

sample p lan  f o r  a one-phase census a s  i f  a one- 

phase  census had been chosen. 

2. D E C I S I O N S  A F F E C T I N G  S A M P L E  D E S I G N  

I n  Popstan, some d a t a  a r e  r equ i red  f o r  

smal l  a r e a s ,  p a r t i c u l a r l y ,  counts  of t h e  number 

of i n h a b i t a n t s .  These d a t a  a r e  u rgen t ly  needed 

f o r  b a r r i o s ,  c i t i e s ,  and smal l  a r e a s  wi th in  

l a r g e  c i t i e s  where t h e r e  has  been a l a r g e  in-  

migrat ion over  t h e  p a s t  10 yea r s .  consequently 

a 100 pe rcen t  census w i l l  be  made t o  o b t a i n  

counts of t h e  popula t ion by b a s i c  cha rac te r -  

i s t i c s  such a s  age,  sex,  r e l a t i o n s h i p  t o  head, 

and m a r i t a l  s t a t u s .  Other d a t a  a r e  needed only  

f o r  l a r g e r  a r e a s  such a s  provinces  o r  metro- 

p o l i t a n  a r e a s ;  t h e  census ques t ions  f o r  such 

d a t a  w i l l  t h e r e f o r e  be asked on a sample b a s i s .  

When very d e t a i l e d  d a t a  a r e  needed f o r  

smal l  a r e a s  (smal ler  than provinces) ,  t h i s  has  

a very important bea r ing  n o t  only  on t h e  over- 

a l l  sample s i z e  bu t  a l s o  on t h e  choice  between 

a one-phase o r  two-phase census. One reason, 

f o r  example, t h e  two phase census was p r a c t i c a l ,  

a s  descr ibed i n  P a r t s  B and D,  i s  t h a t  t h e  

f a i r l y  broad s o  t h a t  only  about 25,000 house- 

holds  were requ i red  f o r  sampling and i n t e r -  

viewing. It i s  more p r a c t i c a l  from an opera- 

t i o n a l  p o i n t  of view t o  c a r r y  ou t  a "small" 

sample opera t ion  of 25,000 households 6 months 

a f t e r  t h e  main census than t o  c a r r y  one o u t  

t h a t  l a t e  f o r  s e v e r a l  hundred thousand house- 

holds .  On t h e  o t h e r  hand, when t h e  required 

t a b u l a t i o n s  from t h e  sample a r e  s o  d e t a i l e d  a s  

t o  c a l l  f o r  huge samples, amounting t o  a s  much 

a s  10,  20, o r  25 pe rcen t  of  t h e  popula t ion,  t h e  

only  p r a c t i c a l  way t o  conduct t h e  census i s  i n  

a s i n g l e  phase opera t ion  i n  which both  t h e  100 

pe rcen t  and sample i tems a r e  c o l l e c t e d  simul- 

taneously .  I n  t h e  one-phase sample des ign 

descr ibed i n  t h i s  chap te r ,  i t  is  assumed t h a t  

d a t a  f o r  smal l  a d m i n i s t r a t i v e  a r e a s  a r e  de- 

s i r e d ,  n e c e s s i t a t i n g  a sample s i z e  of s e v e r a l  

hundred thousand and c o n s t i t u t i n g  a l a r g e  

f r a c t i o n  of Popstan 's  popula t ion.  

Having decided t o  o b t a i n  some d a t a  from 

a l l  persons and housing u n i t s  (HU's), and o t h e r  

d a t a  from only  a sample, we must decide  on t h e  

methods of s e l e c t i n g  t h e  sample and ob ta in ing  

t h e  sample d a t a .  The procedures must be p a r t  

of an  economical t o t a l  census plan,  which a l s o  

inc ludes  t h e  c o l l e c t i o n  of t h e  100 pe rcen t  

da ta .  

2.1 Sample c o U e c ~ o n  vuaun ample k b u -  
l d o n  

Some c o u n t r i e s  have p r e f e r r e d  t o  c o l l e c t  

a l l  t h e  ques t ionna i re  i tems,  both  t h e  b a s i c  

and d e t a i l e d  popula t ion and housing i tems,  on a 

100 pe rcen t  b a s i s .  The b a s i c  i tems a r e  proc- 

essed on a 100 pe rcen t  b a s i s  and t h e  d e t a i l e d  

I i tems on a sample b a s i s .  Such a p lan  o f f e r s  

l e v e l  of geographic and s u b s t a n t i v e  d e t a i l  i s  I c e r t a i n  advantages,  namely: 
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(1) It in t roduces  t h e  f l e x i b i l i t y  of having 
a l l  t h e  d a t a  p o t e n t i a l l y  a v a i l a b l e  f o r  
l a t e r  a n a l y s i s  t o  meet unforeseen needs. 

(2) The enumerators can be t r a i q e d  t o  d e a l  
wi th  only  a s i n g l e  c o l l e c t i o n  procedure.  

(3) Sampling b i a s e s  t h a t  may occur i n  t h e  
c o l l e c t i o n  s t a g e  a r e  avoided. 

However, i t  i s  expensive t o  conduct t h e  i n t e r -  

views and t h e r e f o r e  was te fu l  t o  c o l l e c t  de- 

t a i l e d  d a t a  from everyone when only ,  f o r  

example, one-quarter of i t  may be processed.  

Moreover, i t  is d i f f i c u l t  t o  env i s ion  d a t a  

needs, no mat t e r  how d e t a i l e d ,  where a 25 

pe rcen t  sample would no t  s u f f i c e .  So even 

unforeseen needs could reasonably be  met wi th  

a proper  sample c o l l e c t i o n  plan,  a t  a g r e a t  

savings  i n  c o l l e c t i o n  c o s t s .  

2.2 Choice 06 dinat u n i t  06 sampling (HU 1 

One of t h e  f i r s t  dec i s ions  on t h e  sample 

des ign is whether (a)  t o  s e l e c t  a sample of 

persons  from t h e  complete census l ist  of  a l l  

persons ,  o r  (b) t o  s e l e c t  a sample of HU1s 

from t h e  census l i s t  of a l l  HU1s and then t o  

inc lude  a l l  persons  i n  t h e s e  HU1s a s  t h e  sample 

of persons.  This dec i s ion  depends on t h e  kind 

of t a b u l a t i o n s  needed, and t h e  p o s s i b i l i t y  of 

des igning simple forms f o r  s e l e c t i n g  t h e  Sam- 

p l e s  i n  e i t h e r  case .  Since we wish t o  pub l i sh  

t a b l e s  f o r  persons  and a l s o  f o r  HU1s, we must 

have a p r o b a b i l i t y  sample of both  types  of 

u n i t s .  This could be done by e i t h e r  procedure.  

I f  a 20 pe rcen t  p r o b a b i l i t y  sample of persons 

is s e l e c t e d ,  f o r  example, t h i s  w i l l  i nc lude  an 

expected 20 pe rcen t  of a l l  household heads. 

The HU1s of t h e s e  household heads would be a 

20 percent  p r o b a b i l i t y  sample of a l l  HU1s. 

Following t h e  f i r s t  method we could se- 

l e c t  a sample of persons f o r  sample popula t ion 

d a t a ,  and then o b t a i n  sample d a t a  whenever 

t h e  s e l e c t e d  person was a household head. This 

would enable  us  t o  prepare  t h e  des i red  t a b l e s  

f o r  popula t ion c h a r a c t e r i s t i c s ,  and a l s o  those  

f o r  HU c h a r a c t e r i s t i c s .  However, t h e  tabula-  

t i o n  p lans  a l s o  inc lude  some t a b l e s  con ta in ing  

informat ion about t h e  persons  l i v i n g  i n  t h e  

sample HU1s: f o r  example, t h e  frequency d i s -  

t r i b u t i o n  of HU1s by number of persons pe r  

room. Such t a b l e s  could not  be obta ined under 

t h e  f i r s t  procedure because we would no t  have 

d a t a  on all t h e  persons l i v i n g  i n  each sample 

HU. 

Therefore ,  t h e  second procedure was chosen 

f o r  Popstan--a sample of HU1s wi th  popula t ion 

ques t ions  asked of a l l  persons i n  t h e  s e l e c t e d  

HU1s. 

A smal l  p a r t  of t h e  popula t ion of Popstan 

l i v e s  i n  c o l l e c t i v e  q u a r t e r s  (CQ1s) such a s  

i n s t i t u t i o n s ,  m i l i t a r y  ba r racks ,  c o l l e g e  dor- 

m i t o r i e s ,  rooming houses, e t c .  I n  a p a r t i c u l a r  

CQ t h e  persons may be q u i t e  s i m i l a r  and there-  

f o r e ,  an e n t i r e  CQ would no t  be a good sampling 

u n i t .  Furthermore, t h e  C Q 1 s  a r e  n o t  included 

i n  housing u n i t  t a b u l a t i o n s .  For t h e s e  reasons  

i t  was decided t o  s e l e c t  a sample of persons 

w i t h i n  C Q 1 s  f o r  sample popula t ion ques t ions .  

The b a s i c ,  100 pe rcen t ,  popula t ion ques t ions  

w i l l  be asked of a l l  persons i n  C Q 1 s  and t h e  

sample ques t ions  w i l l  be asked of a sample of 

t h e s e  persons.  Homeless persons a r e  a l s o  

l i s t e d  on t h e  form f o r  C Q 1 s  and sampled from 

t h e  l i s t  of such persons.  

It was decided, l a r g e l y  f o r  a n a l y t i c a l  

reasons ,  t o  have a c l u s t e r e d  sample of per- 

sons ,  t o  be obta ined by inc lud ing  a l l  persons  

i n  s e l e c t e d  sample HU1s. There a r e  o t h e r  rea- 

sons  f o r  cons ide r ing  a p o s s i b l e  f u r t h e r  c lus-  

t e r i n g  of t h e  sample, t o  be  accomplished by 

s e l e c t i n g  groups of H U ' s  r a t h e r  than ind iv id -  

u a l  HU's. One way t o  do t h i s  would be t o  a sk  

t h e  sample ques t ions  i n  only a sample of EA's. 
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This would have some d e f i n i t e  advantages:  

(1) Only a l i m i t e d  number of enumerators 
would need t o  be t r a i n e d  i n  how t o  ask  
t h e  a d d i t i o n a l  quest ions .  

(2) Control  of t h e  sample i s  e a s i e r  i f  t h e  
same ques t ions  a r e  asked a t  every house- 
hold i n  t h e  EA. 

(3) The e d i t i n g ,  coding, and t a b u l a t i n g  
opera t ions  a r e  a l s o  s i m p l i f i e d .  

On t h e  o t h e r  hand, a sample of EA1s w i l l  

no t  permit  d e t a i l e d  c ross - t abu la t ions  f o r  smal l  

a r e a s  such a s  d i s t r i c t s  o r  smal l  urban a reas .  

Because of t h e  l a r g e  popula t ion i n c r e a s e  s i n c e  

1970, t h e  NSO decided t h a t  i t  should provide  

t a b u l a t i o n s ,  us ing sample d a t a ,  f o r  small 

a reas .  The t o t a l  number of EA1s i n  Popstan,  

approximately 32,000, i s  n o t  l a r g e  enough t o  

o b t a i n  small-area t a b u l a t i o n s  us ing only  a 

sample of EA1s. 

The d e s i r e  t o  make t a b u l a t i o n s  f o r  smal l  

a r e a s  r e s u l t e d  i n  a dec i s ion  t o  sample w i t h i n  

each EA i n  t h e  country.  This r e q u i r e s  a num- 

b e r  o f  a d d i t i o n a l  c o n t r o l s  and a d i f f e r e n t  

kind of enumeration procedure;  i t  a l s o  causes  

o t h e r  complications which would not  occur i f  

t h e  sample were r e s t r i c t e d  t o  s e l e c t e d  EA1s. 

However, t h e  NSO decided t h a t  t h i s  kind 

of sample was worth t h e  added e f f o r t ,  super- 

v i s i o n ,  and c o n t r o l s .  One r e s u l t  of sampling 

wi th in  each EA i s  t h a t  i t  w i l l  be p o s s i b l e  t o  

use  t h e  EA1s a s  bu i ld ing  blocks  f o r  t a b u l a t i o n  

of sample da ta ,  and t o  provide  t a b l e s  f o r  

groups of EA1s which do no t  fo l low b a r r i o  and 

d i s t r i c t  l i n e s  b u t  which c o n s t i t u t e  a planning 

zone o r  o t h e r  special-purpose a rea .  These 

t a b u l a t i o n s  a r e  no t  planned a s  p a r t  of t h e  

p r i n c i p a l  census t a b u l a t i o n s  b u t  they can be 

made upon reques t ;  f o r  example, on t h e  reques t  

of a c i t y  planning board which may need d a t a  

f o r  s p e c i a l  a reas .  

Another advantage of sampling w i t h i n  each 

EA i s  t h a t  t h e  r e s u l t s  could be used l a t e r  i n  

t h e  des ign  of follow-up o r  i n t e r c e n s a l  surveys.  

For example, suppose an i n t e r n a l  migrat ion 

survey was planned a f t e r  t h e  census. With a 

sample o f  persons from each EA i t  would be 

p o s s i b l e  t o  s t r a t i f y  t h e  EA1s by p ropor t ion  of 

r ecen t  migrants t o  make t h e  migrat ion survey 

sample more e f f i c i e n t .  Such a procedure would 

no t  be  p o s s i b l e  i f  t h e  census sample were 

r e s t r i c t e d  t o  s e l e c t e d  EA1s. 

2.5 Sampling and data c o l l e c t i o n  p h  

Before proceeding much f u r t h e r  wi th  de- 

c i s i o n s  about t h e  sample s i z e  and des ign,  a 

p lan  must be devised f o r  t h e  c o l l e c t i o n  of 

t h e  two types  of da ta .  As discussed i n  chap te r  

3, t h e  100 percent  popula t ion and housing i t e m s  

w i l l  be  obta ined from a l l  persons  and a l l  HU1s, 

and t h e  sample popula t ion and housing i tems 

w i l l  be  obta ined from some HU1s i n  every EA. 

This  s e c t i o n  d i scusses  s e v e r a l  p o s s i b l e  p lans ,  

and concludes wi th  t h e  one considered b e s t  f o r  

a one-phase census.  Each of t h e s e  p lans  begins  

wi th  t h e  p repara t ion  of a l i s t  o f  a l l  HU1s 

(and CQ1s) i n  an EA. Therea f t e r  t h e  procedures 

d i f f e r  a s  descr ibed.  

2.51 Basic and supplementary quest ion-  

mires.--One p o s s i b l e  procedure i s  t o  have a 

s h o r t  b a s i c  ques t ionna i re  f o r  every HU, w i th  

space f o r  a l l  t h e  b a s i c  (100 pe rcen t )  popula- 

t i o n  i tems f o r  a l l  persons i n  t h e  HU. Columns 

could be used f o r  t h e  few b a s i c  popula t ion 

i tems,  l i n e s  f o r  persons ,  and a d d i t i o n a l  spaces  

f o r  t h e  few b a s i c  HU i tems.  A supplementary 

ques t ionna i re  could be used a t  sample H U 1 s .  

This would have more columns t o  record t h e  

sample popula t ion i tems,  and more spaces  f o r  

t h e  sample HU i tems. Both forms would have 

i d e n t i f y i n g  informat ion t o  permit  combining 

and c r o s s - c l a s s i f y i n g  i n d i v i d u a l  HU da ta .  

For sample H U ' s ,  t h e  b a s i c  form and t h e  

supplementary form could both be f i l l e d  o u t  on 

a s i n g l e  v i s i t .  This  would complicate t h e  

work of enumerators, who would be  requ i red  t o  

use  d i f f e r e n t  procedures a t  d i f f e r e n t  HU1s and 
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to coordinate more papers. To avoid this 

problem, a variation of this procedure would 

be to make two visits, using only the short 

(basic) form at all HU's on the first visit, 

and the supplementary form at sample HU's on 

the second visit. 

There are obvious complications in both 

variations of this procedure. While the two- 

visit method would solve some problems, it 

would introduce other problems, especially in 

the identification of selected HU's, and in 

added time and costs. 

2.52 Two or more questionnaires of equal 

length.--Another proposal which at first seems 

attractive is to divide the sample questions 

into two approximately equal groups and to put 

each group on a different questionnaire. The 

list of HU's would also be divided at random 

into two equal parts, and one half of the HU's 

would be enumerated on one questionnaire and 

the other half on the other questionnaire. 

Both questionnaires would contain the 100 per- 

cent items in addition to half of the sample 

items. This procedure has two advantages: 

(a) it reduces the burden of questions and 

spreads it more uniformly over all respondents, 

and (b) it is presumed that this procedure 

would give the enumerators less incentive to 

manipulate the sample and therefore to cause 

bias in the results. 

However, there are several objections to 

this procedure : 

(1) It results in a 50 percent sample for 
each set of sample questions, which may 
be more than is needed. 

(2) It is doubtful that it would really save 
any time in the field operation, and the 
office costs might actually be increased 
because of the need to distinguish two 
different types of questionnaires. 

(3) Dividing the sample questions into two 
mutually exclusive groups makes it im- 
possible to provide cross-tabulations of 
the sample questions which are on one 

questionnaire with those on the other. 
It might be possible to design a pair of 
questionnaires which would be satisfactory 
for the immediate (minimum) census tabu- 
lations, as recommended by the United 
Nations and other international organi- 
zations, but some data might later be 
needed which would require cross-tabu- 
lating an item on one form against an 
item on the other form, and it could not 
be done, since the two items would not 
be available for the same units. 

(4) The ability to control the sample by such 
a procedure has never been proven. Enu- 
merators, with the best of intentions, 
may be tempted to use the questionnaire 
with information on occupation and indus- 
try at households where there are several 
persons employed, for example, and the 
questionnaire with inquiries about educa- 
tion at households where there are several 
persons in school. In both instances, 
their good intentions would nevertheless 
bias the census results. 

A variation of this plan is to divide the 

sample into four parts and ask one-fourth of 

the sample questions at each household. With 

this plan, there may be less opportunity for 

enumerator selection bias, but we have no 

definite evidence of this. The disadvantages 

listed above would still exist, except that 

the sample would be a 25 percent sample. The 

opportunities for cross-tabulations would be 

greatly decreased and many important tabula- 

tions may not be possible, even with the most 

careful questionnaire design. Also, the use 

of four different questionnaires would make it' 

more difficult to control, edit, code, and 

tabulate the data. 

2.53 Decision to use short and long 

forms.--If Popstan were to do a one-phase cen- 

sus, it would use a short form for most-of the 

households, with only a few basic questions 

(the 100 percent items); the remaining (sample) 

housing units would be enumerated at the same 

time on a "long" questionnaire, which includes 

the basic questions and also the supplementary 

or sample questions (see exhibits F-3-1 and 

F-3-2). The questionnaires would be bound 
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i n t o  an EA Book, i n  t h e  proper o rder ,  s o  t h a t  

t h e  form t o  be used ( shor t  o r  long) would be 

determined by t h e  o rder  i n  which t h e  enumerator 

v i s i t s  t h e  HU1s. The e f f e c t  would be  t o  se- 

l e c t  a systemat ic  sample of HU1s f o r  t h e  long 

form. It i s  bel ieved t h a t  t h i s  procedure 

would reduce t h e  tendency of some enumerators 

t o  use t h e  long form f o r  a l a r g e  family o r  one 

considered t o  be " typical ."  There may s t i l l  

be some b i a s e s  i n  t h e  sampling procedure,  bu t  

i t  i s  expected t h a t  they can be he ld  t o  a min- 

imum. The e f f e c t  of p o s s i b l e  e r r o r s  i n  sample 

s e l e c t i o n  can be reduced by means of a r a t i o  

es t imat ing  method i n  which the  t o t a l  number of 

persons enumerated on both t h e  long and s h o r t  

forms w i l l  be used t o  a d j u s t  t h e  sample e s t i -  

mates t o  t h e  population f o r  t h e  whole country.  

3. SAMPLE SIZE 

The dec i s ion  on t h e  s i z e  of t h e  sample 

is based on a number of f a c t o r s .  The most 

important is  accuracy, followed c l o s e l y  by 

c o s t .  Other cons ide ra t ions  a r e  s t a f f  a v a i l -  

a b i l i t y  and t h e  t iming of t h e  census. 

I n  every country t h e  demand f o r  g r e a t e r  

accuracy is  growing. Accuracy i s  usua l ly  

measured i n  a somewhat backwards fashion by 

measuring t h e  s i z e  of t h e  e r r o r .  Both sam- 

p l i n g  and nonsampling e r r o r s  a r e  p resen t  when 

a sample is used; however, t h e  following d i s -  

cuss ion s h a l l  concen t ra te  only on sampling 

e r r o r .  When r e f e r r i n g  t o  "sampling e r r o r t t  

(o r  t o  t h e  p rec i s ion  of a sample r e s u l t ) ,  t h e  

re fe rence  i s  being made t o  how c l o s e l y  t h e  

r e s u l t s  from a sample can reproduce t h e  re- 

s u l t s  which would be obtained i f  a complete 

count were taken, using t h e  same methods of 

measurement, t h a t  is, t h e  same ques t iona i re ,  

in te rv iew procedures,  types  of enumerators, 

superv i s ion ,  e t c .  Thus, t h e  d i f f e r e n c e  

between a sample r e s u l t  and t h e  r e s u l t  from 

a complete count taken under t h e  same condi- 

t i o n s  i s  measured by what we w i l l  r e f e r  t o  a s  

t h e  p r e c i s i o n  (or r e l i a b i l i t y )  of t h e  sample 

r e s u l t .  The d i f f e r e n c e  between t h e  sample 

r e s u l t  and t h e  t r u e  value (sometimes c a l l e d  

t h e  populat ion parameter) i s  c a l l e d  t h e  

accuracy of t h e  sample survey. It is t h e  

accuracy of a survey which is c h i e f l y  of  i n t e r -  

e s t ,  but  i t  is  t h e  p rec i s ion  which can be 

measured i n  most ins tances .  The o b j e c t  i s  t o  

design a survey s o  t h a t  t h e  combined e f f e c t  

of t h e  two w i l l  be minimized. 

Measures of sampling e r r o r ,  o r  p r e c i s i o n ,  

a r e  termed "standard e r r o r s t t  and depend upon 

t h e  es t imator  being used, t h e  sample s i z e ,  and 

o t h e r  f e a t u r e s  of t h e  sample design such a s  

c l u s t e r i n g  and s t r a t i f i c a t i o n .  I n  t h e  p resen t  

d iscuss ion,  we s h a l l  consider  es t imat ion  of 

some population t o t a l  o r  proport ion es t imated 

through d a t a  based on a simple random sample 

of population u n i t s .  The des i red  es t imate  

could be t h e  t o t a l  number of males aged 24-35 

years  i n  t h e  populat ion,  o r  t h e  proport ion of 

a l l  housing u n i t s  i n  t h e  populat ion which have 

e l e c t r i c i t y .  I n  t h i s  con tex t ,  t h e  problem of 

determining an accep tab le  sample s i z e  f o r  a 

des i red  l e v e l  of p rec i s ion  w i l l  be discussed.  

Often, an es t imate  of a c h a r a c t e r i s t i c  

of t h e  t o t a l  number of people i n  a province 

o r  c i t y  i s  important t o  t h e  dec i s ion  makers 

i n  t h e  country.  Perhaps a country would l i k e  

t o  know t h e  proport ion of persons i n  t h e  l abor  

fo rce  who a r e  unemployed. I n  t h i s  case ,  t h e  

s i z e  and design of t h e  sample w i l l  be de te r -  

mined by t h e  need t o  o b t a i n  informat ion on 

t h i s  c h a r a c t e r i s t i c ,  allowing no more than a 

c e r t a i n  l e v e l  of e r r o r .  

Ifany of t h e  es t imates  made from a sample 

populat ion and housing census a r e  based on 

a t t r i b u t e s ,  sometimes c a l l e d  0 , l  v a r i a t e s ,  

r a t h e r  than magnitudes. E i t h e r  one has  t h e  
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c h a r a c t e r i s t i c  (coded 1 )  o r  one does not  

(coded 0). A s  an example, t h e  des i red  s t a -  

t i s t i c  may be an  es t imate  of t h e  t o t a l  number 

of persons who have completed 8 years  o r  more 

of schooling, o r  t h e  number of housing u n i t s  

having i n s i d e  pumped water.  The sampling 

e r r o r  of e s t imates  of t h i s  kind depend l a r g e l y  

on t h e  percentage of a l l  u n i t s  which have t h e  

c h a r a c t e r i s t i c s  and on t h e  s i z e  of t h e  sample. 

Survey planners  working together  wi th  a s t a t -  

i s t i c i a n  f a m i l i a r  wi th  sampling techniques 

can es t imate  t h e  s i z e  of sample needed t o  

o b t a i n  t h e  des i red  l e v e l  of r e l i a b i l i t y  f o r  

t h e  major c h a r a c t e r i s t i c s  t o  be  es t imated by 

t h e  sample data .  The following s e c t i o n  d i s -  

cusses  t h e  problem of determinat ion of sample 

s i z e  when t h e  major c h a r a c t e r i s t i c  being 

es t imated i s  a populat ion proport ion and t h e  

sampling scheme i s  simple random sampling. 

Before d i scuss ing  t h e  d e t a i l s  of t h e  

problem of determining sample s i z e ,  some 

needed n o t a t i o n s  should be def ined.  The 

n o t a t i o n s  which w i l l  be used t o  denote popu- 

l a t i o n  parameters a s  we l l  a s  sample va lues  

1 a r e  shown i n  f i g u r e  F-4a. 

Under t h e  assumption of simple random 

sampling, t h e  purpose is t o  es t imate  P. An 

unbiased es t imator  of P under simple random 

sampling i s  p. The va r iance  ( t h a t  is ,  t h e  

Figure F- 4a. NOTATIONS 

POPULATION SAMPLE 

N = Total number o f  un i t s  i n  the n = Total number o f  un i t s  i n  the 
populat ion sample 

N 1  = Number of un i ts  i n  the population nl = Number o f  un i t s  i n  the sample 
possessing the charac ter is t i c  possess i ng the charac ter is t i c  
o f  in te res t  o f  i n te res t  

N 2  = Number o f  un i t s  i n  the population n2 = Number o f  un i t s  i n  the sample 
not possess i ng the character- not possess i ng the character- 
i s t i c  o f  in te res t  i s t i c  o f  in te res t  

= N - N l  - - n - n l  

I 
P = Proport ion o f  un i t s  i n  the popu- p = Proport ion o f  un i t s  i n  the sample 

I 1 a t  ion possessing the character- possessing the charac ter is t i c  of  
1 i s t i c  of in te res t  in te res t  

= N ~ / N  = n l / n  

Q = Proport ion o f  un i t s  i n  the popu- q = Proport ion o f  un i t s  i n  the sample 
l a t  ion not possessing the char- not possessing the charac ter is t i c  
a c t e r i s t i c  of  in te res t  o f  in te res t  

= 1 - P  = 1 - p  
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square  of t h e  s tandard e r r o r )  of t h i s  estima- 

t o r  is  denoted by V(p) and has  t h e  following 

form: 

3 ( )  , f o r  l a r g e  N. 
n 

The f r a c t i o n  (n/N) is sometimes r e f e r r e d  t o  

a s  t h e  sampling f r a c t i o n  and is  denoted by 

f = n/N. Thus, 

Equivalent ly ,  t h e  s tandard e r r o r  (S.E.) of t h e  

es t imator  p is 

I n  p r a c t i c e ,  a f t e r  t h e  d a t a  a r e  obtained f o r  

t h e  n sample u n i t s ,  t h e  s tandard e r r o r  needs 

t o  be es t imated;  o r  equ iva len t ly ,  t h e  va r iance  

needs t o  be es t imated.  An es t imator  of V(p) 

w i l l  be denoted by u(p )  and is given f o r  t h i s  

s i t u a t i o n  by 

Since t h e  es t imates  based on a sample a r e  

s u b j e c t  t o  sampling v a r i a b i l i t y ,  i n t e r v a l  es- 

t ima tes  a r e  constructed which t ake  t h i s  va r ia -  

b i l i t y  i n t o  cons ide ra t ion .  These i n t e r v a l s  

a r e  termed "confidence i n t e r v a l s "  and examples 

would be 95 percent  confidence i n t e r v a l s ,  90 

percent  confidence i n t e r v a l s ,  e t c .  The l e v e l  

of confidence, expressed a s  a pe rcen t ,  i s  a 

measure of b e l i e f  ( o r  confidence) t h a t  t h e  in- 

t e r v a l  a c t u a l l y  con ta ins  the  parameter being 

estimated. The i n t e r p r e t a t i o n  of t h i s  conf i- 

dence l e v e l  has  i ts  s e t t i n g  i n  t h e  idea  of 

repeated sampling. Bas ica l ly ,  a 95 percent  

confidence i n t e r v a l  impl ies  t h a t  i f  a l l  pos- 

s i b l e  samples from a population were independ- 

e n t l y  drawn, and i f  95 percent confidence 

i n t e r v a l  e s t imates  were constructed f o r  each 

sample, then 95 percent  of t h e  i n t e r v a l s  would 

con ta in  t h e  parameter being es t imated and 5 

percent  would n o t .  Obviously, one wishes t o  

have a high l e v e l  of confidence i n  es t imates .  

Thus, confidence l e v e l s  a r e  genera l ly  high 

such a s  90 pe rcen t  o r  95 percent  a s  opposed t o  

10 percent  o r  15 pe rcen t .  I n  p r a c t i c e ,  only 

one confidence i n t e r v a l  i s  cons t ruc ted  f o r  any 

p a r t i c u l a r  e s t imate  s i n c e  only one sample was 

se lected-- that  is, no t  a l l  p o s s i b l e  samples 

a r e  s e l e c t e d .  Addi t iona l ly ,  i n  p r a c t i c e ,  i f  

one has a high l e v e l  of confidence i n  an in- 

t e r v a l  e s t imate ,  one genera l ly  assumes t h a t  

t h e  parameter i s  indeed i n  t h a t  i n t e r v a l .  

A 95 percent  confidence i n t e r v a l  e s t imate  

of P would be 

whereas, a 68 percent  confidence i n t e r v a l  would 

be 

I n  general  a ( 1  - a )  100 percen t  confidence 

i n t e r v a l  f o r  P would be 

where Z is a number t h a t  r e s u l t s  i n  the  
4 2  

a r e a  under a s tandard normal curve between 

Za /2  and Z1-a/2 being equal  t o  1 - a .  

I n  p r a c t i c e ,  two assurances  a r e  des i red :  

(1) A high l e v e l  of confidence i n  t h e  con- 
f idence i n t e r v a l .  

(2) A confidence i n t e r v a l  narrow enough 
t o  have a s u f f i c i e n t l y  r e l i a b l e  
es t imate .  

To s e e  how a l l  of t h i s  a f f e c t s  the  determina- 

t i o n  of t h e  sample s i z e ,  suppose t h e r e  i s  a 

need t o  es t imate  some populat ion proport ion,  

P, t o  wi th in  t E ( f o r  example, t o  wi th in  2 1 

percentage point)  wi th  some f ixed  l e v e l  of 

confidence. The equat ion t o  be considered is  
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f  = n/N. Solving t h e  above equat ion f o r  n 

y i e l d s  

This  formula becomes s impl i f i ed  i f  n/N i s  

small (say,  n/N 5 .051 : 

This  l a s t  formula is f requen t ly  used i n  prac- 

t i c e .  I f  n/N > .05, then t h i s  formula is con- 

s e r v a t i v e  i n  the  sense t h a t  i t  overes t imates  

t o  some degree the  a c t u a l  sample s i z e  needed. 

It should be noted,  however, t h a t  i n  order  t o  

use e i t h e r  of t h e  above two formulas, some 

idea  of t h e  va lue  of P is required.  I f  one 

has  abso lu te ly  no idea  of the  va lue  of P, then 

s e t t i n g  P = Q = .5 r e s u l t s  i n  a conservat ive  

es t imate  f o r  n .  The following t a b l e  g ives  

t h e  required sample s i z e  (assuming n/N .05)  

needed t o  es t imate  P t o  wi th in  + I  percentage 

po in t  wi th  s t a t e d  confidence. 

E n t r i e s  i n  t h e  above t a b l e  a r e  the  required 

sample s i z e s  assuming f  = n/N is small, say 

Estimated 
va 1 ue 
o f P  

.05 o r  .95 

.10 o r  .90 

.15 o r  .85 

.20 o r  .80 

.25 o r  .75 

.30 o r  .70 

.35 o r  .65 

.40 o r  .6O 

.45 o r  .55 

.50 

f  5 . 0 5 .  I f  f  i s  no t  smal l ,  an adjustment must 

be made t o  o b t a i n  t h e  proper sample s i z e ,  n ' ,  

s t i l l  s a t i s f y i n g  the  r e l i a b i l i t y  requirements.  

This adjustment is given by 

Confidence level 

68 percent 90 percent 95 percent 

Z a 2  (Za/2=1.65)  (ZaI2=2) 

n = 475 n 1 1,294 n = 1,900 

900 2,451 3,600 

1,275 3,472 5,100 

1,600 4,356 6,400 

1,875 5,105 7,500 

2,100 5,718 8,400 

2,275 6,194 9,100 

2,400 6,534 9,600 

2,475 6,739 9,900 

2,500 6,807 10,ooo 

and r e s u l t s  i n  a sample s i z e  smal ler  than t h a t  

shown i n  t h e  t a b l e .  

A s  can be seen i n  t h e  above t a b l e ,  having 

some information about P (not  r e s t r i c t e d  t o  

P = . 5 )  , r e s u l t s  i n  a smal le r  sample s i z e  while 

the  r e l i a b i l i t y  requirements a r e  s t i l l  main- 

t a i n e d .  However, i f  i t  is thought t h a t  P i s  

. O 1  5 P 5 . l o ,  then E (formula 4.6) may be 

made smal ler  than i f  i t  were thought t h a t  P is 

.30 L P  5 .70. This th inking i s  the  r e s u l t  of 

cons ide ra t ion  of r e l a t i v e  v a r i a t i o n ,  o r  the  

r e l a t i v e  s tandard e r r o r .  I n  t h i s  case ,  t h e  

r e l a t i v e  s tandard e r r o r  i s  defined a s  t h e  

r a t i o  of t h e  s tandard e r r o r  t o  t h e  parameter 

being es t imated.  

The above remarks on determinat ion of 

sample s i z e  can a l s o  be appl ied t o  es t imat ing  

N 1 ,  t h e  t o t a l  number of u n i t s  i n  t h e  populat ion 

possess ing t h e  c h a r a c t e r i s t i c  of i n t e r e s t .  
A A 

L e t t i n g  N 1  = Np,  t h e  va r iance  of N 1  is 

(4.10) v(G,)  = N ~ V ( ~ )  

4 ~ ~ ( 1  - f )  3, f o r  l a r g e  N .  n  

Thus, a ( I  - a )  100 percent  confidence i n t e r v a l  

f o r  N 1  would be 

I n  p r a c t i c e  V ( f i l )  would be es t imated from t h e  

sample d a t a  by 

I n  o rder  t o  es t imate  N 1  t o  wi th in ,  say,  + D 

with  s p e c i f i e d  confidence, t h e  required Sam- 

p l e  s i z e  would be obtained by s e t t i n g  
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Solving f o r  n ,  r e s u l t s  i n  

As be fo re ,  i f  f 5 .05, the  fol lowing can be 

used 

I f  t h e  above formula i s  used f i r s t  and then i t  

is found t h a t  f > .05, an ad jus ted  sample s i z e  

can be obta ined a s  descr ibed e a r l i e r .  

As an example, suppose i t  is  wished t o  

e s t i m a t e  t h e  propor t ion,  P ,  of r u r a l  housing 

u n i t s  i n  t h e  Samchok Region w h k h  have income 

below a c e r t a i n  s p e c i f i e d  l e v e l .  I f  t h e r e  

a r e  an es t imated 479,000 housing u n i t s  i n  t h i s  

a r e a ,  and i f  i t  i s  d e s i r a b l e  t o  e s t ima te  P t o  

wi th in  ' .5 percentage p o i n t s  wi th  95 pe rcen t  

confidence,  then P should be P 5 .40 f o r  t h i s  

region.  To determine t h e  requ i red  sample 

s i z e ,  i n i t i a l l y  consider  

Note: F o r  P 5 .40 ,  PQ i s  a maximum 
w h e n P =  . 4 ,  Q =  .6 .  T h i s  g i v e s  a 
c o n s e r v a t i v e  e s t i m a t e  o f  n .  

= 38,400 housing u n i t s .  Thus, 

The above formula assumes t h a t  f is  n e g l i g i -  

b l e  (f .05). Since  f > .05, an ac].justed 

(and smal le r )  sample s i z e  can be obta ined 

t h a t  w i l l  s a t i s f y  t h e  r e l i a b i l i t y  require-  

ments by computing. 

= 35,550 housing u n i t s .  

Therefore ,  a sample of 35,550 housing u n i t s  

i s  requ i red  t o  e s t ima te  P. P equa l s  t h e  pro- 

por t ion  of r u r a l  housing u n i t s  i n  Samchok 

Region having income below a c e r t a i n  s p e c i f i e d  

l e v e l ,  t o  wi th in  ' .5 percentage p o i n t s  wi th  

95 percent  confidence.  

A s  an a d d i t i o n a l  example, suppose t h a t  an 

e s t i m a t e  of t h e  t o t a l  number of housing u n i t s  

which con ta in  7 o r  more permanent r e s i d e n t s  i s  

needed. I n  a d d i t i o n ,  i t  i s  d e s i r a b l e  t o  e s t i -  

mate t h i s  f i g u r e  t o  wi th in  k 2,500 housing 

u n i t s  wi th  90 pe rcen t  confidence.  I f  t h e  pro- 

por t ion  of t h e  t o t a l  housing u n i t s  having 7 o r  

more permanent r e s i d e n t s  i s  unknown, then t h e  

fol lowing equat ion should be used t o  e s t i m a t e  

the  r equ i red  s i z e  of sample: 

= 24,98 7 housing u n i t s .  

Thus, approximately 25,000 housing u n i t s  

must be s e l e c t e d  i n  o rde r  

t o  s a t i s f y  t h e  d e s i r e d  p r e c i s i o n  requirements.  

Since  f .05, adjustment of t h i s  sample s i z e  

i s  n o t  r equ i red .  

I t  should be  noted t h a t  t h e r e  a r e  many 

c h a r a c t e r i s t i c s  being es t imated through d a t a  

obta ined by t h e  long form. I n  p r a c t i c e ,  a 

few major c h a r a c t e r i s t i c s  need t o  be i d e n t i -  

f i e d  f o r  t h e  purpose of sample s i z e  de te r -  

mination.  Sample s i z e s  could be worked ou t  

s e p a r a t e l y  f o r  each of t h e s e  c h a r a c t e r i s t i c s  

and f o r  each geographic a r e a  o r  domain f o r  
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which t a b u l a t i o n s  a r e  needed. Then, budget 

permit t ing,  t h e  l a r g e s t  of these  sample s i z e s  

i n  a p a r t i c u l a r  domain would be s e l e c t e d  a s  

t h e  sample s i z e  t o  be used in p r a c t i c e .  Selec- 

t i o n  of t h e  l a r g e s t  n would a l low a l l  t h e  major 

c h a r a c t e r i s t i c s  t o  be estlmated wi th  t h e  de- 

s i r e d  ind iv idua l  p rec i s ions .  

I n  Popstan, f o r  t h e  one-phase census,  i t  

was u l t ima te ly  decided t h a t  a systemat ic  Sam- 

p l e  of one-fif  t h  of t h e  households would be 

designated t o  receive the  long form. The 20 

pe rcen t  sample was seen a s  being l a r g e  enough 

t o  s a t i s f y  demands f o r  t h e  most d e t a i l e d  tab- 

u l a t i o n s ,  even i n  smal l  domains. 

3.4 S & a t i d i e d ,  n u z  a i m p l e  t r a ~ d u m  a a m p l e  

A l l  of the  foregoing d i scuss ion  on t h e  

s i z e  of sample was based on the  assumption 

t h a t  t h e  sample was a simple random sample. 

But a systemat ic  sample w i l l  be used f o r  

Popstan and t h a t  impl ies  s t r a t i f i c a t i o n .  The 

in t roduc t ion  of s t r a t i f i c a t i o n  r e s u l t s  i n  a 

depar tu re  from t h e  simple random model upon 

which t h e  previous formulas a r e  based. By a 

systemat ic  sample, i t  i s  meant t h a t  every kth 

case  w i l l  be s e l e c t e d  a s  a sampling u n i t .  

Because of t h e  implied s t r a t i f i c a t i o n  in t ro -  

duced, t h e  systemat ic  sample has the  e f f e c t  

of making t h e  sampling e r r o r  smal le r  than i t  

would be f o r  a simple random sample of t h e  

sane s i z e .  Thus, t h e  es t imates  based on the  

formula f o r  a s tandard e r r o r  i n  a simple ran- 

dom sample a r e  conservat ive  . 
3.5 C h t a e d  a a m p l e  

When dea l ing  with  population character-  

i s t i c s  (versus  housing c h a r a c t e r i s t i c s ) ,  a 

new complication a r i s e s .  Although t h e  de- 

c i s i o n  t o  sample people could have been made, 

i t  is o r d i n a r i l y  e a s i e r  t o  sample housing 

u n i t s .  The sampling u n i t  i s  the  HU and d a t a  

a r e  c o l l e c t e d  f o r  a l l  persons i n  the  sample 

HU. This  r e s u l t s  i n  a c l u s t e r  of persons.  

The c l u s t e r i n g  of persons i n  H U ' s  w i l l  have a 

d i f f e r e n t  e f f e c t  on e r r o r  e s t imates  f o r  d i f -  

f e r e n t  c h a r a c t e r i s  t i c s .  C lus te r ing  i n c r e a s e s  

sampling e r r o r s  t h e  most f o r  c h a r a c t e r i s t i c s  

which a r e  s i m i l a r  o r  i d e n t i c a l  f o r  HU members, 

and i t  i n c r e a s e s  t h e  e r r o r s  t h e  l e a s t  f o r  

c h a r a c t e r i s t i c s  which tend t o  be d i f f e r e n t  f o r  

t h e  HU members. HU c l u s t e r i n g  w i l l  a c t u a l l y  

decrease  sampling e r r o r s  f o r  c h a r a c t e r i s t i c s  

t h a t  have more i n t e r n a l  v a r i a b i l i t y  i n  t h e  

average HU than f o r  c h a r a c t e r i s t i c s  of a group 

of t h e  same number of  persons s e l e c t e d  by 

simple random sampling. 

Since c l u s t e r i n g  a f f e c t s  c e r t a i n  i tems 

d i f f e r e n t l y ,  i t  may be u s e f u l  t o  make an 

adjustment t o  t h e  ca lcu la ted  s tandard e r r o r s  

separa te ly  f o r  each i tem, a t  l e a s t  f o r  those  

items f o r  which c l u s t e r i n g  is expected t o  

vary from t h e  average. This  can be done by 

applying a mul t ip ly ing  f a c t o r  t o  t h e  s tandard 

e r r o r  t h a t  was ca lcu la ted  using t h e  simple 

random sample formula. Figure F-4b shows t h e  

kind of va lues  t h a t  might be obtained f o r  

some populat ion c h a r a c t e r i s t i c s .  This  t a b l e  

i s  included here  f o r  i l l u s t r a t i v e  purposes 

only,  and is no t  based upon an a c t u a l  calcu- 

l a t i o n .  The f a c t o r s  should be used only a s  

an i n d i c a t i o n  of t h e  f a c t o r s  which might be 

found f o r  a country;  a c t u a l  f a c t o r s  vary from 

country t o  country.  

Figure F-4b. FACTOR TO BE APPLIED 
TO STANDARD ERRORS 

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

Age ................................ 0.8 
Province of b i r t h  .................. 1.2 

............ Language spoken in home 1.4 
Duration o f  res idence. .  ............ 1.8 
School enrol lment .  ................. 0.8 

........ Years of school completed.. 1.0 
Marital  s t a t u s . . . . . . . . . . . . . . . . . . . . .  1.0 

................ Errlpl oyment s t a t u s . .  1.1 
......................... Occupation 1.0 

Industry . .  ......................... 1.0 
..................... Hours worked.. 1.1 

(e tc. ) 
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Sometimes an experienced s t a t i s t i c i a n ,  

f a m i l i a r  wi th  the  country and i t s  sample de- 

s ign ,  can make a rough es t ima te  of t h e  f a c t o r s  

t o  be used. I f  i t  i s  d e s i r a b l e  t o  check the 

r e l i a b i l i t y  of such f a c t o r s ,  o r  t o  compute 

adjustment f a c t o r s  f o r  a country no t  having 

any previous  exper ience i n  t h i s  f i e l d ,  some 

resea rch  i s  needed. Since t h e  adjustment 

f a c t o r  is a p r e d i c t i o n  of how a p r e c i s e  e r r o r  

e s t ima te  d i f f e r s  from t h a t  of t h e  s imple  ran- 

dom sample formula, i t  can be checked by com- 

pu t ing  t h e  e r r o r s  ( f o r  a few items) by a 

p r e c i s e  method and a l s o  by t h e  simple random 

sampling formula, us ing t h e  same sample d a t a  

and comparing t h e  r e s u l t s .  Such a comparison 

should b e  made f o r  a number of H U  and popula- 

t i o n  c h a r a c t e r i s t i c s ,  and f o r  a r e a s  of va r ious  

s i z e s .  

4 .  ERROR ESTIMATES BASED ON ANALYSIS 
O F  DATA 

Rough es t ima tes  of sampling e r r o r  were 

discussed e a r l i e r  ( s e c t i o n  3) .  That t h e  re-  

l i a b i l i t y  of t h e  rough e s t i m a t k g  formulas 

r e q u i r e s  checking by more p r e c i s e  methods was 

a l s o  mentioned. I n  f a c t ,  t h e  adjustment 

f a c t o r s  used i n  t h e  rough methods would proba- 

b ly  be based on some a n a l y s i s  of a more pre- 

c i s e  kind.  

4.1 Need dott mom exact m u t t  eb.tirnaLeb 

Since  the  20 percent  enumeration sample 

f o r  Popstan is a p r o b a b i l i t y  sample, i t  is 

p o s s i b l e  t o  compute p r e c i s e  e s t i m a t e s  of t h e  

sampling e r r o r s  from t h e  sample d a t a  them- 

se lves .  Computations of sampling e r r o r  should 

be  made, p a r t i c u l a r l y  f o r  a t t r i b u t e s  which 

a r e  very  v a r i a b l e ;  o r  h ighly  c o r r e l a t e d  with- 

i n  a household, such a s  n a t i v i t y  o r  language 

spoken i n  t h e  home; and a l s o  f o r  some magni- 

tude  i t e m s  such a s  income. The computation 

of sampling e r r o r s  should be  considered an 

important p a r t  of t h e  census and should have 

adequate budgeting.  

4.2 Random gttoup meJthod 

Variances can be computed by a r e l a t i v e l y  

easy method which does n o t  r e q u i r e  ob ta in ing  

t o t a l s  and sums of squares  f o r  every element 

(household o r  person) i n  the  popula t ion.  This  

is the  random group method; t h e  sampled H U 1 s  

w i t h i n  a n  a r e a  a r e  ass igned t o  groups a t  ran- 

dom and t h e s e  groups a r e  t r e a t e d  a s  i f  they 

were s e p a r a t e  samples f o r  e s t ima t ing  t h e  a r e a  

t o t a l .  A va r i ance  is then computed between 

t h e  s e t  of e s t ima ted  t o t a l s  and f o r  t h e  com- 

bined e s t i m a t e .  These va r i ances  can then be 

added f o r  a number of a r e a s ;  hence, ob ta in ing  

an e s t i m a t e  of t h e  va r i ance  f o r  a l a r g e r  a r e a  

o r  f o r  t h e  whole country.  The va r i ances  a r e  

f i n a l l y  conver ted t o  s t andard  e r r o r s  of t h e  

e s t ima tes .  The s p e c i f i c  p lan f o r  Popstan i s  

descr ibed below. Figure  F-4c (Worksheet: 

Computation of Province  Area Variances f o r  

t h e  Enumeration Sample) i l l u s t r a t e s  t h e  r e -  

qu i red  computations. 

4 . 3  AbbignmenX ad trandom gttoup coda uiZhLn 
ptto v i n c a  

There a r e  15 provinces  and two metro- 

p o l i t a n  a r e a s  i n  Popstan.  Within each of 

t h e s e  17 a r e a s  (obta ined by s e p a r a t i n g  t h e  

me t ropo l i t an  a r e a s  from the  remainders of t h e  

provinces  which con ta in  them), each sample HU 

and t h e  r e s i d e n t s ,  and each sample person 

l i v i n g  i n  c o l l e c t i v e  q u a r t e r s 1  (CQ1s) , w i l l  

be ass igned a t  random t o  one of a number of 

"random groups." The number of random groups 

should be l a r g e  enough t o  g ive  reasonably 

good e s t i m a t e s  of va r i ance  b u t  smal l  enough 

t o  make t h e  r e s u l t i n g  subsamples reasonably 

l a r g e .  A number such a s  10 o r  20 is conven- 

i e n t  t o  manipulate.  It  was decided t o  use  

20 random groups f o r  t h i s  purpose i n  Popstan.  

This  g ives  19 degrees  of freedom f o r  t h e  

l ~ h e  assignment t o  random group i n  C Q 1 s  is 
made f o r  ind iv idua l  persons, r a t he r  than f o r  
a l l  persons i n  one CQ. 
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Figure F-4c. WORKSHEET: COMPUTATION OF PROVINCE AREA VARIANCES FOR THE ENUMERATION SAMPLE, 
FORM pH-409 

(me worksheet  i l l u s t r a t e d  h e r e  p rov ide s  f o r  computing var iances  o f  aggrega t e s  f o r  two  c h a r a c t e r i s t i c s  and f o r  computing t h e  r a t i o  
o f  the aggregate  o f  t h e  second t o  t h a t  o f  t h e  f i r s t  c h a r a c t e r i s t i c .  The r e s u l t s  i n  columns 3 and 5 o f  l i n e  E be low  t h e  t a b l e  a r e  
the var iances  corresponding t o  e q u a t i o n  4.18. The r e s u l t  i n  column 6 i s  t h e  covar iance  o f  e q u a t i o n  4.23. Computations o u t s i d e  
t h e  double  l i n e  ( t h o s e  i n  column 6 and on  lines H t o  K) a r e  made o n l y  i f  i t  i s  wished t o  e s t i m a t e  t h e  r a t i o  o f  the second t o  t h e  
f i r s t  c h a r a c t e r i s t i c )  

I WORKSHEET I 

FORM PH-409 
POPSTAN 

C O M P U T A T I O N  O F  P R O V I N C E  A R E A  V A R I A N C E S  (a) Ssoord-taristic &-&d JA//  -MB 
F O R  T H E  E N U M E R A T I O N  S A M P L E  

(a) Sheet of 3 9 

I J. s(r) = . 0096 ; r(r) = = . O / J 6  = /. 3 % (relative error as percent of estimate) - - 

(b) P m i r n e  I 

ARTESIF) 
Y O d e  

1 0 3  

Covariance 
Random group 

(C) 

O ~ r h  H- 

-- 3 
J 
6 
7 

K. 100r= 7J.3 ($1; 100 s(r) = 0- 9 5  (percentage points) 

L/. /82 
3, d 7 . .  
4, /9s 
3, 42 0 

I t e m  d  and e - - m e r e  i s  no s i g n i f i c a n a e  i n  t h e  o r d e r  o f  l i s t i n g  
o f  t h e  two c h a r a c t e r i s t i c s  u n l e s s  i t  i s  n e c e s s a r y  t o  compute 
t h e  r a t i o  o f  m e  t o  t h e  o t h e r .  In t h a t  c a s e ,  p u t  numerator  
c h a r a c t e r i s  t ic  a s  .secondw and denominator  c h a r a t e r i s t i  c 
" f i r s t . "  

Colusn  1--Random group c o d e s  a r e  e x p l a i n e d  i n  t h e  t e x t .  
Col- 2  and &-For a t t r i b u t e s ,  t h e i r  w e i g h t e d  sample  t o t a l s  

a r e  sum o f  t h e  i n t e g r a l  w e i g h t s  computed i n  t h e  r a t i o  ad- 
j u s t m n t  p r o m d u r e ;  f o r  m a g n i t u d e s ,  t h e  w e i g h t e d  sample  
t o t a l s  a r e  s u n s  o f  t h e  products  c tb ta ined  b y  m u l t i p l y i n g  

t h e  i n t e g r a l  w e i g h t  b y  t h e  magni tude  f o r  e a c h  i n d i v i d u a l  u n i t  
( p e r s o n  o r  HU) . 

Colunms 3 ,  5 ,  and 6--These need  n o t  b e  f i l l e d  i n  l i n e  b y  l i n e :  
o n l y  t h e  t o t a l  sums o f  s q u a r e s  f c o l m s  3 and 5 1 ,  and o f  
c r o s s  products  (co lunm 6 )  a r e  needed.  

L i n e s  A t o  G--Perform t h e  i n d i c a t e d  c o m p u t a t i o n s .  m e  f a c t o r  
-0421 on l i n e  E i s  t h e  p r o d u c t  ( 1 - f )  5 1 9 ,  obCained b y ' u s i n g  
fz.20 f o r  t h e  s a m p l i n g  f r a c t i o n .  

L i n e s  H, I ,  J ,  and K--See n o t e  above this f i g u r e  and t e x t .  

/ z  477 4 F F  
/#, 7 ~ b o ; U -  
/ z  49d7 oar 
//, 694 4 0 0  

2, /dcr 
2, 7/% 
3, 087 
&, B d P  

0 76,K 6- 
7 3 6 5  776 
p. 52'9 K L  9 

9 

13 ~ 7 7 4  f7x 
B BRF &GO 

/2, 94f 9 6 5  

, 9 6 0 4 7 8 o  
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es t imate  of varianc; f o r  each a rea .  The re- 
1 

s u l t i n g  subsamples w i l l  con ta in  - of the  
20 

o r i g i n a l  20 percent  enumeration sample, which 

w i l l  be an expected minimum uf 230 H U ' s  and 

1,350 persons i n  t h e  smal les t  province a rea .  

The 20 groups a r e  designated 1, 2 ,  . . . . , 20. 

I n  order  t o  a s s o c i a t e  persons wi th  H U ' s ,  a l l  

of t h e  persons i n  a HU have t h e  same random 

group assignment a s  t h e  head of t h e  HU. 

It is  usua l ly  convenient t o  ass ign  the  

codes a f t e r  t h e  d a t a  records  have been sepa- 

r a t e d  i n t o  d i s t r i c t  urban and r u r a l  p a r t s  f o r  

t h e  r a t i o  es t imates .  A t  t h a t  time, i t  is  no 

longer necessary t o  keep t h e  urban and r u r a l  

p a r t s  of ind iv idua l  d i s t r i c t s  nex t  t o  each 

o the r  i n  t h e  f i l e .  

For t h e  purpose of forming random groups 

wi th in  province a r e a s  ( t h a t  i s ,  wi th in  the  

urban and r u r a l  p a r t s  of provinces s e p a r a t e l y ) ,  

t h e  records  f o r  each province must be re -  

arranged by f i r s t  separa t ing  a l l  urban d i s -  

t r i c t  p a r t s  from a l l  r u r a l  d i s t r i c t  p a r t s .  

The sample was s e l e c t e d  wi th in  each EA 

separa te ly ;  consequently,  s o r t i n g  of EA' s by 

c i t y  s i z e ,  c e n t r a l  c i t y ,  o r  any o the r  charac- 

t e r i s t i c s  a ssoc ia ted  with  EA'S may be i n t r o -  

duced before  t h e  random group numbers a r e  

assigned. Sample persons wi th in  C Q 1 s  should 

be i n  a separa te  p a r t  of the  f i l e ,  s i n c e  these  

per sons were separa te ly  sampled. 

Once t h e  des i red  geographic order  of EA's 

wi th in  d i s t r i c t s  has been es tab l i shed ,  t h e  

sample records  f o r  each province a r e a  of Fop- 

s t a n  should be pu t  i n  t h e  fol lowing order:  

D i s t r i c t s  i n  numerical order  

EA1s i n  t h e  desi red geographical o rder2  
HU s e r i a l  number w i t h i n  EA 
CQ l i n e  number wi th in  EA 

2 ~ h e  d e s i r e d  geographic  o r d e r  w i l l  f r e q u e n t l y  
be t h e  same a s  t h e  s e r i a l  number o r d e r  o f  t h e  
EA ' s  . ( S e r i  a1 numbers o f  EA ' s  a r e  u s u a l l y  a s  - 
s i g n e d  wi t h  p u b l i c a t i o n  r e q u i r e m e n t s  i n  mind .) 

Remark: Addi t ional  s t r a t i f i c a t i o n  ( f o r  
example by s i z e  of HU) should no t  be 
used s i n c e  i t  was n o t  p a r t  of t h e  Sam- 
p l e  design;  i t s  use would int roduce a 
spur ious .  reduct ion i n  the  es t imate  of 
t h e  sampling e r r o r s ,  and make the  sam- 

I p l i n g  es t imates  seem more r e l i a b l e  ti<an 
they a r e .  

The assignment of random group numbers 

can be made by s t a r t i n g  wi th  a new random num- 

ber  from 1 t o  20 i n  each province a r e a ,  con- 

t i n u i n g  u n t i l  t h e  number "20" i s  reached, and 

then ass igning "1" t o  t h e  next  HU o r  CQ record 

l i s t e d .  For example, i f  random number 07 i s  

s e l e c t e d  a s  t h e  s t a r t i n g  number f o r  the  urban 

p a r t  of A r t e s i a  Province,  t h e  f i r s t  record i n  

the  urban p a r t  of the  f i r s t  d i s t r i c t  would 

belong t o  group "7," t h e  second t o  group "8," 

and t h e  t h i r d  t o  group "9," t h e  f o u r t h  t o  

group "10," e t c .  The 21St record would a l s o  

be i n  group "7," and t h e  p a t t e r n  would repea t  

t h e r e a f t e r .  The numbering i s  continued through- 

o u t  a l l  d i s t r i c t s  i n  the  province. 

Let  x be the  t o t a l  f o r  a p a r t i c u l a r  
3 

c h a r a c t e r i s t i c  i n  the  j t h  random group f o r  t h e  

urban o r  r u r a l  p a r t  of a p a r t i c u l a r  province 

o r  metropol i tan a r e a ,  h e r e a f t e r  c a l l e d  a 

"province area." There a r e  34 province a reas .  

For a 0 , l  v a r i a t e  (an a t t r i b u t e )  , 3  t h i s  t o t a l  

i s  t h e  sum of t h e  weights f o r  t h e  records  con- 

t a i n i n g  t h i s  c h a r a c t e r i s  t i c  (f  o'r example, 

t h e  sum of the  weights f o r  c h i l d r e n  aged 5 t o  

11 a t t end ing  school)  . 
The es t imate  f o r  the  province a r e a  is  the  

sum of t h e  20 random group t o t a l s :  

3 ~ o r  o t h e r  v a r i a t e s  ( s u c h  a s  i n c o m e ,  o r  
y e a r s  o f  s c h o o l  c o m p l e t e d )  t h e  t o t a l  i s  t h e  
w e i g h t e d  s u1.9 o f  t h e  i n d i  v i  dual  r e p o r t s ,  u s i n g  
t h e  s a l x  w e i g h t s  a s  o f  0 , l  v a r i  a  tes . . 
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Twenty s e p a r a t e  estimates f o r  t h e  char-  I sum f o r  t h e  group of p r o v i n c e  a r e a s .  For ex- 

a c  t e r i s t i c  cou ld  b e  made, by m u l t i p l y i n g  t h e  

t o t a l  f o r  each  random group by 20: 

Each X I :  would g i v e  an  estimate of t h e  
3 

t o t a l  f o r  t h e  p rov ince  a r e a  based on 1 of 
20 

t h e  r e c o r d s  f o r  t h a t  p a r t i c u l a r  a r e a .  These 

20 e s t i m a t e s  w i l l  v a r y ;  u s ing  them a n  esti- 

mate of t h e  sampling e r r o r  of  t h e  estimate x f f  

i n  equa t ion  (4.16) can  be  c a l c u l a t e d .  Actu- 

a l l y ,  a  s h o r t e r  method based on t h e  v a l u e s  of  

x  i n s t e a d  of  t h o s e  of x f l  is  used.  i i' 

The formula  f o r  t h e  computat ion of  t h e  

v a r i a n c e  of a  s imp le  random sample by t h e  

random group method i s  g iven  i n  s t a n d a r d  t e x t -  

books. ' The r e s u l t i n g  estimate of t h e  v a r i -  

ance  w i l l  have fewer  deg rees  of freedom, and 

be  less p r e c i s e  than  i f  each  r eco rd  were used 

i n d i v i d u a l l y  i n  computing t h e  v a r i a n c e .  How- 

e v e r ,  t h i s  formula is  obv ious ly  much e a s i e r  

t o  u s e  than  t h e  a l t e r n a t i v e  formula  which 

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

The e s t i m a t e  of t h e  v a r i a n c e  f o r  t h e  

p rov ince  a r e a  e s t i m a t e  x" i s  g iven  by 

where f (=.20) is t h e  sampling f r a c t i o n ,  and 

1 - f = .80. ( T h i s  computat ion i s  performed 

i n  l i n e s  A t o  E a t  t h e  bottom of t h e  worksheet  

i l l u s t r a t e d  i n  f i g u r e  F-4c .) 

I n  o r d e r  t o  o b t a i n  t h e  v a r i a n c e  of t h e  

e s t i m a t e d  c h a r a c t e r i s t i c  f o r  a  combined group 

of p rov ince  a r e a s ,  a  s u b s c r i p t  "h" is added 

t o  i n d i c a t e  t h e  p a r t i c u l a r  p rov ince  a r e a ,  and 

4 ~ e e ,  f o r  e x a m p l e ,  Sample S u r v e y  Methods and 
T h e o r y ,  Volume I :  Methods and A p p l i c a t i o n s ,  b y  
M .  H .  Hansen, W .  N .  H o r w i t z ,  and W .  G .  Madow, 
New Y o r k ,  W i l e y  and S o n s ,  1953 ,  p .  440.  

ample, t o  o b t a i n  r e s u l t s  f o r  t h e  e n t i r e  coun- 

t r y ,  a l l  34 a r e a s  a r e  added: 

For t h e  combined urban and r u r a l  p a r t s  of a  

s i n g l e  p rov ince ,  t h e s e  two a r e a s  a r e  added. 

For s u b a r e a s  o f  p rov inces  ( f o r  example, a  

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

can a l s o  be c a l c u l a t e d  u s i n g  t h e s e  same ran-  

dom group formulas .  T h i s  is done by s imply  

d e f i n i n g  t h e  c h a r a c t e r i s t i c  x  a s  t h e  j t h  
J' 

random group t o t a l  f o r  t h e  c h a r a c t e r i s t i c  i n  

t h e  suba rea  r a t h e r  than  i n  t h e  urban  o r  r u r a l  

p a r t  of  t h e  province .  

The fo rmulas  f o r  t h e  random group method 

a r e  based on t h e  assumption t h a t  t h e r e  is  a 

s imp le  random sample w i t h i n  each  p r o v i n c e  

a r e a .  A c t u a l l y ,  i t  is a s y s t e m a t i c  sample.  

For some c h a r a c t e r i s t i c s ,  t h e  s y s t e m a t i c  

s e l e c t i o n  of t h e  sample may r e s u l t  i n  an  es- 

timate which has  a smaller e r r o r  t han  t h a t  

which would have  come from a s imp le  random 

sample.  The re fo re ,  t h e  u s e  of t h e s e  formulas  

may l e a d  t o  a s l i g h t  o v e r e s t i m a t e  of t h e  t r u e  

v a r i a n c e  . 

4.6 Ol tha mean mu o 6 vakicrbdkfg 

S e v e r a l  common measures of  v a r i a b i l i t y  

can be d e r i v e d  from t h e  v a r i a n c e ;  t h e  cho ice  

depends upon how one wishes  t o  t a l k  about  t h e  

r e l i a b i l i t y  of  t h e  e s t i m a t e .  The two fo l lowin  

measures a r e  more a p p r o p r i a t e  than  t h e  v a r i -  

ance  f o r  r e p o r t i n g  e r r o r s  because  they  a r e  

e a s i e r  t o  unders tand.  Also ,  t hey  can be i n -  

t e r p r e t e d  i n  terms of  con f idence  i n t e r v a l s .  

(See f i g u r e  F-4c, l i n e s  F and G.)  

4.61 Es t imated  s t a n d a r d  error .--The es- 

t ima ted  s t a h d a r d  e r r o r  o f  an  e s t i n n t e  is t h e  

s q u a r e  r o o t  of  t h e  e s t i m a t e d  v a r i a n c e ;  i t  i s  

f r e q u e n t l y  i n d i c a t e d  by t h e  le t ter  s, w i t h  a 

s u b s c r i p t  o r  p a r e n t h e t i c a l  e x p r e s s i o n  t o  
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i d e n t i f y  t h e  kind of es t imate .  The fol lowing 

equat ion shows the  use  of t h e  s u b s c r i p t .  

The 68 percent  confidence i n t e r v a l  is obtained 

by taking x'! + s (x"). 

4.62 Es t ina ted  r e l a t i v e  s t andard  

error.--The es t imated r e l a t i v e  s tandard er- 

r o r  of an es t imate  ( a l s o  c a l l e d  t h e  es t imated 

"coef f i c ien t  of v a r i a t i o n  of t h e  estimate") 

is the  es t imated s tandard e r r o r  divided by 

t h e  es t imate  i t s e l f .  It is  sometimes indi-  

ca ted  by the  symbol CV. The l e t t e r  v followed 

by a  p a r e n t h e t i c a l  express ion is used i n  the  

following equation. 

s (x") 
V(X)?) = I)). 

The 68 percent  confidence i n t e r v a l  (expressed 

a s  a  percentage e r r o r )  is obtained by t ak ing  

v(x") x 100. 

For d i f f e r e n c e s  between sample es t imates  

and o t h e r  sample es t imates  o r  known t o t a l s ,  

two s i t u a t i o n s  a r e  d i s t ingu i shed  : 

(1) For t h e  d ic fe rence  between the  sample 
f i g u r e  and one based on a  complete count 
( f o r  example, t h e  comparison of a  1980 
sample es t imate  of educat ional  a t t a i n -  
ment wi th  t h e  1970 complete count f o r  
t h e  same s t a t i s t i c )  the  s tandard e r r o r  
is, i d e n t i c a l  wi th  the  s tandard e r r o r  
of t h e  sample f i g u r e  a lone ( t h e  1980 
es t imate)  . 
For a  d i f f e r e n c e  between two sample 
f i g u r e s ,  t h e  s tandard e r r o r  is  approxi- 
mately the  square r o o t  of t h e  sum of 
t h e  squares  of the  s tandard e r r o r s  of 
t h e  two es t imates  considered separa te ly .  
This  formula is q u i t e  accura te  f o r  t h e  
d i f f e r e n c e  between es t imates  of t h e  
same c h a r a c t e r i s t i c s  i n  two d i f f e r e n t  
a r e a s ,  and f o r  t h e  d i f f e r e n c e  between 
s e p a r a t e  and uncorrela ted character-  
i s t i c s  i n  t h e  same area .  I f ,  however, 
t h e r e  i s  high p o s i t i v e  c o r r e l a t i o n  be- 
tween t h e  two c h a r a c t e r i s t i c s ,  t h e  
formula w i l l  overes t imate  the  t r u e  
s tandard e r r o r .  
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4. % E ~ f i a t e ~  ud  pmcen tage~  and U o b ,  and 
vahiance.4 

Frequently t h e r e  is a  s p e c i a l  i n t e r e s t  

i n  a  percentage o r  r a t i o  where both t h e  nu- 

merator and denominator a r e  random v a r i a b l e s ;  

f o r  example, t h e  proport ion of c h i l d r e n  5 t o  

11 who a r e  a t t end ing  school .  The va r iance  

formula w i l l  r e f l e c t  t h e  v a r i a b i l i t y  i n  both 

c h a r a c t e r i s t i c s ,  and t h e  c o r r e l a t i o n  between 

them. (See f i g u r e  F-4c, column 6 and l i n e s  

H t o  K.) 

x " 
For an es t imate  of a  r a t i o ,  r = - 

Y"' 
t h e  

estimated var iance is given approximately by 

where 

x", y" a r e  es t imated t o t a l s  f o r  t h e  
a r e a  (province,  group of 
provinces ,  o r  whole country) . 

. s2  (y") is  obtained from equat ion (4.18) 
by s u b s t i t u t i n g  y and y" f o r  x 
and x" respec t ive ly .  

The es t imate  of t h e  covariance wi th in  a  

province a r e a  is 

Using another  s u b s c r i p t  h and summing a s  i n  

equat ion (4.19) w i l l  g ive  an es t imate  of t h e  

covariance f o r  a  l a r g e r  a r e a .  The standard 

e r r o r  of r is  t h e  square  r o o t  of t h e  v a r i -  

ance; the  corresponding percentage, 100r ,  

has a  s t andard  e r r o r  which i s  100 t imes 

t h a t  f o r  r i t s e l f .  

Remark: The s tandard e r r o r ,  co- 
e f f i c i e n t  of v a r i a t i o n  (o r  r e l a -  
t i v e  s tandard e r r o r ) ,  and t h e  
va r iance  a r e  a l l  measures of the  
v a r i a b i l i t y  of t h e  sample es t imate .  
They a r e  usua l ly  computed t o  t h r e e  
s i g n i f i c a n t  f i g u r e s ,  a t  most, and 
may be good es t imates  t o  no more 
than two s i g n i f i c a n t  f i g u r e s .  
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4.9 Combining ptovhce anea uahicuzce~ dot 
mgm a n m  

While t h e  va r i ances  and covar iances  of 

aggregates  [ s2  (x"), s2  (9 If), and cov (xff, 9 ")I 
may be added t o  ob ta in  corresponding r e s u l t s  

f o r  combined a r e a s ,  t h i s  is  n o t  t r u e  of t h e  

va r i ance  of - a  r a t i o  [ s 2  (r)] . The va r i ance  of 

a r a t i o  f o r  a combination of province  a r e a s  

must be recomputed us ing  t h e  r e s u l t s  obta ined 

from simple a d d i t i o n  of t h e  aggregates  (xff  

and y"), and of t h e  va r i ances  and covar iances  

of t h e  aggregates .  Figure  F-4d (Worksheet: 

Combining Variances f o r  t h e  Enumeration Sam- 

p l e )  i l l u s t r a t e s  a form f o r  combining va r i -  

ances  f o r  both  aggregates  and r a t i o s ,  and f o r  

computing r e l a t e d  measures of sampling e r r o r .  

The p r e c i s e  va r i ance  computations de- 

sc r ibed  above can be c a r r i e d  ou t  f o r  only a 

l imi ted  number of t h e  most important charac- 

t e r i s t i c s  f o r  which sample d a t a  a r e  t o  be 

published; usua l ly  i t  is n o t  f e a s i b l e  t o  com- 

p u t e  va r i ances  f o r  more than about 200 of t h e  

important c h a r a c t e r i s t i c s ,  even w i t h  computers. 

The number is l i m i t e d  by t h e  s i z e  of t h e  com- 

p u t e r ,  and t h e  time required t o  o b t a i n  the  20 

random group t o t a l s ,  i n s t e a d  of a s i n g l e  to- 

t a l  f o r  each t a b u l a t i o n  a r e a  (province ,  munici- 

p a l i t y ,  v i l l a g e ,  e t c . ) .  

A f t e r  r ecords  a r e  e d i t e d ,  t h e  records  

a r e  s o r t e d  i n t o  t h e  o rde r  required f o r  t h e  

v a r i o u s  t a b u l a t i o n  runs ,  and t h e  census t a b l e s  

a r e  produced. I f  t h e  s o r t  inc ludes  t h e  ran- 

dom group code a s  the  lowest l e v e l ,  d a t a  f o r  

computation of va r i ances  can be obta ined a s  

a by-product of t h e  t abu la t ion .  Following 

a r e  two p o s s i b l e  methods of doing t h i s .  

The f i r s t  method uses  random group t o t a l s .  

During t h e  production of each t a b l e  t h e  i t e m s  

f o r  which va r i ances  a r e  required can be summed 

t o  t h e  random group l e v e l ,  and t h e  random 

group t o t a l  w r i t t e n  on an a u x i l i a r y  t ape  (wi th  

t h e  proper i d e n t i f i c a t i o n  of t h e  province ,  

t a b l e ,  random group, e t c .  ) . This  method re-  

q u i r e s  t a b u l a t i n g  t h e s e  s e l e c t e d  i tems i n  

t h e  r e g u l a r  t a l l y  matr ix ,  and us ing  ano the r  

smal l e r  ma t r ix  f o r  t h e  va r i ance  summaries f o r  

t h e  s e l e c t e d  c h a r a c t e r i s t i c s .  Variances can 

then be computed from t h e  a u x i l i a r y  t ape  us ing 

a program w r i t t e n  f o r  t h e  purpose. 

The second method uses  cumulative random 

group t o t a l s .  This  procedure,  which does 

n o t  r e q u i r e  t h e  use  of a d d i t i o n a l  space  f o r  

t a l l y i n g  t h e  random group t o t a l s ,  t a b u l a t e s  

i n  t h e  r e g u l a r  t a l l y  ma t r ix  and w r i t e s  t h e  

cumulative t o t a l s  i n  t h e  t a l l y  ma t r ix  on an 

a u x i l i a r y  t ape  a t  t h e  end of each random 

group; t h e  w r i t i n g  may be of t h e  whole ma- 

t r i x ,  o r  of a few of t h e  c e l l s  s e l e c t e d  from 

t h e  t a l l y  matr ix .  

This  procedure w i l l  t hus  r e s u l t  i n  a 

t ape  conta ining cumulative t o t a l s .  The f i r s t  

output  w r i t t e n  o n , t h e  t ape  w i l l  be f o r  ran- 

dom group "1"; t h e  second w i l l  be t h e  sum of 

groups "1" and "2"; and t h e  t h i r d  w i l l  be  

the  sum of groups "1," "2 , I 1  and "3 ," e t c .  

The f i r s t  s t e p  i n  t h e  computation of t h e  

va r i ances  is t o  s u b t r a c t  success ive  t o t a l s  

i n  o rde r  t o  "uncumulate" the  d a t a  and t o  

ob ta in  t h e  i n d i v i d u a l  random group t o t a l s  . 
A f t e r  t h i s ,  t h e  va r i ance  computation is t h e  

same a s  desc r ibed  above. 

The advantages of producing va r i ances  

a s  a by-product of t a b u l a t i o n  a re :  

(1) The va r i ance  t a b u l a t i o n s  a r e  produced 
a t  approximately t h e  same time a s  t h e  
sample es t ima tes  f o r  t h e  census.  

(2) The c o s t  of producing sampling e r r o r s  
is  u s u a l l y  l e s s  i f  they a r e  developed 
a t  t h e  same time a s  t h e  t a b u l a t i o n  
f o r  e s t ima tes .  

(3) The t o t a l s  obta ined i n  t h e  va r i ance  
t a b u l a t i o n s  w i l l  ag ree  e x a c t l y  wi th  
t h e  census f i g b r e s  which a r e  t o  be 
publ ished.  
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I f ,  however, the  random group s o r t  i s  

n o t  included a s  a  p a r t  of t h e  s t andard  census 

process ing,  t h e  computation of sampling e r r o r s  

w i l l  r e q u i r e  o t h e r  methods. These methods may 

involve  a d d i t i o n a l  computer programming and 

process ing.  Some s h o r t c u t  methods may be con- 

s i d e r e d ,  bu t  process ing a f t e r  t a b u l a t i o n  is 

n o t  recommended, s i n c e  the  va r i ance  t a b u l a t i o n s  

a r e  l e s s  l i k e l y  t o  be produced I f  they a r e  de- 

pendent on a  s e p a r a t e  opera t ion .  This  i s  a  

very important cons ide ra t ion .  A f t e r  t h e  pr in-  

c i p a l  t a b l e s  needed f o r  p u b l i c a t i o n  of census 

t o t a l s  and e s t i m a t e s  have been prepared,  t h e r e  

may n o t  be enough t ime,  money, and t e c h n i c a l  

manpower t o  make a d d i t i o n a l  t a b u l a t i o n s  t o  ob- 

t a i n  e s t i m a t e s  of t h e  va r i ances .  



Chapter F-5. DATA PROCESSING CONSIDERATIONS 

1 .  TNfRODUCTTON 

The following chapter  explores  s e v e r a l  

2 . 2  Genetrat ~ecomm~nda~o~n 

The following a r e  general  p r i n c i p l e s  t o  

a l t e r n a t i v e s  t o  t h e  methods used i n  t h e  Pop- I be kept  i n  mind when choosing a more advanced 

s t a n  process ing chap te r s  i n  P a r t s  B and C. 1 da ta  e n t r y  system. 

Also included a r e  d i scuss ions  of sof tware  

packages f o r  t h e  e d i t i n g  and t a b u l a t i n g  of 

census da ta .  

2 .  ALERNATTVE METHODS OF DATA ENTRY 

As discussed i n  P a r t  A, t h e r e  a r e  many 

da ta  en t ry  devices  and techniques now a v a i l -  

ab le .  These techniques can be c l a s s i f i e d  i n t o  

t h r e e  bas ic  ca tegor ies :  keying, automatic 

reading,  and source  da ta  sens'ing. 

Ord inar i ly ,  a s t a t i s t i c a l  o f f i c e  does .no t  

have t h e  luxury of designing a d a t a  e n t r y  sys- 

tem s o l e l y  f o r  process ing populat ion censuses.  

Cost ly  d a t a  process ing equipment must be  j u s t i -  

f i e d  by i ts  use  i n  o t h e r  opera t ions  of t h e  

s t a t i s t i c a l  o f f i c e .  Therefore,  i f  new d a t a  

e n t r y  devices  a r e  t o  be acquired f o r  a census, 

t h e  choice of t h e  method must be coordinated 

with  d a t a  e n t r y  plans  f o r  o t h e r  censuses,  sur- 

veys,  p a y r o l l ,  and o t h e r  admin i s t ra t ive  pur- 

poses. 

Data e n t r y  devices  s u i t a b l e  f o r  a census 

a r e  not always compatible wi th  t h e  needs of 

surveys o r  payro l l .  A method t h a t  may be b e s t  

f o r  a populat ion census may not  be  p r a c t i c a l  

f o r  an a g r i c u l t u r a l  census. A populat ion 

census is charac te r i zed  by massive amounts of 

da ta  t h a t  must be converted t o  machine readable  

form i n  a s  economical a way a s  poss ib le  con- 

s i s t e n t  with es tab l i shed  s tandards  of accuracy. 

(1) The f a s t e r  da ta  can be converted t o  
machine-readable f  o m ,  t h e  b e t t e r .  
Time is money. 

( 2 )  The l e s s  d a t a  is handled by e i t h e r  man 
o r  machine, t h e  b e t t e r .  Unnecessary 
handling of da ta  may r e s u l t  i n  d a t a  
d e t e r i o r a t i o n .  

( 3 )  It i s  b e t t e r  t o  e d i t  da ta  mechanically 
neare r  t h e  source  of en t ry .  Sophis t i -  
ca ted  imputations f o r  missing information 
and consis tency checks which compare re-  
l a t e d  p ieces  of informat ion should be 
performed a t  a l a t e r  s t a g e  p r i o r  t o  tabu- 
l a t i o n .  But s impler  forms of e d i t s  may 
be c a r r i e d  o u t  wi th  considerable  c o s t  
and time saving with modern d a t a  e n t r y  
devices .  The s impler  e d i t s  a r e  those  
t h a t  ensure t h a t  t h e  keyer has  entered 
a l l  t h e  da ta  a v a i l a b l e  from t h e  source  
document. A check f o r  v a l i d  codes, a 
check t o  determine whether a l l  records  
f o r  a household o r  whether a l l  records  
wi th in  an  EA have been keyed a r e  appro- 
p r i a t e  a t  t h i s  po in t .  The l a t t e r  i s  
c a l l e d  "zero balance ed i t ing"  because 
when t h e  number of records  f o r  a house- 
hold o r  EA a r e  compared t o  c o n t r o l  num- 
b e r s  t h e r e  should be a zero balance o r  
remainder. 

(4)  Er ro rs  cause many seen and unseen c o s t s .  
Machines t h a t  in t roduce  fewer e r r o r s  dur ing 
d a t a  conversion and dur ing d a t a  t r a n s f e r  
a r e  b e t t e r .  For example, devices  t h a t  r e l y  
on s i g h t  v e r i f i c a t i o n  a r e  no t  a good choice  
because they int roduce a chance f o r  human 
e r r o r .  

(5) F i n a l l y ,  and obviously,  t h e  system t h a t  
c o s t s  l e s s ,  y e t  incorpora tes  t h e  above 
p r i n c i p l e s ,  i s  p re fe r red .  

I n  designing a da ta  e n t r y  system, con- 

s i d e r a t i o n  a l s o  must be given t o  present  equip- 

ment, human resources  a v a i l a b l e ,  budget, and 
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t h e  degree  of e r r o r  t h a t  can be t o l e r a t e d .  

The p r i n c i p l e s  c i t e d  above must be balanced 

wi th  each o t h e r  a s  each d a t a  e n t r y  method 

has  i t s  own s t r e n g t h s  and weaknesses. 

2 . 3  Melthodh 06 data en&y 

The va r ious  modes of d a t a  e n t r y  a r e  pre- 

sen ted  below i n  t h e  i n t e r e s t  of showing a com- 

p l e t e  p i c t u r e  of what types  of equipment a r e  

p r e s e n t l y  a v a i l a b l e  t o  s t a t i s t i c a l  o f f i c e s .  

The c h a r a c t e r i s t i c s  of a census preclude t h e  

use  of some methods. Other methods have no t  

been pe r fec ted .  Although some of t h e s e  methods 

a r e  n o t  p r a c t i c a l  f o r  process ing censuses now, 

they may prove u s e f u l  i n  t h e  f u t u r e .  

Entry Category Device 

Keying Keypunch 
V e r i f i e r  
Key t o  paper t a p e  
Buffered key punch 
Key t o  magnetic t a p e  
Key t o  d i s k  
Key t o  d i s k e t t e  
Key t o  c a s s e t t e  

Automatic r eader  Opt ica l  c h a r a c t e r  
r eader  (OCR) 

O p t i c a l  mark reader  (OMR) 
Bar code reader  
Magnetic i n k  c h a r a c t e r  

r eader  (MICR) 
Magnetic s t r i p e  reader  

Source data sens ing  Scales 
Counting 
Voice recogn i t ion  

Populat ion censuses a r e  cha rac te r i zed  by 

l a r g e  volumes of da ta .  Depending on t h e  s i z e  

of t h e  popula t ion,  m i l l i o n s  of records  may be  

involved. To handle t h i s  mamouth t a s k ,  two 

b a s i c  methods have proven t o  be t h e  most prac- 

t i c a l  t o  conver t  d a t a  t o  machine readab le  form, 

a t  t h i s  t ime; e i t h e r  some type  of key e n t r y  

dev ice  o r  some type of mark reader  i s  used. 

Optical character readers (OCR) may be a 

p r a c t i c a l  method i n  f u t u r e  censuses.  It i s  

hoped t h a t  hand-printed answers on t h e  census 

ques t ionna i re  can be en te red  d i r e c t l y  i n t o  t h e  

computer. No country has  been a b l e  t o  accom- 

p l i s h  t h i s  a s  y e t .  The primary reason t h i s  has  

been unsuccessful  i s  t h e  d i f f i c u l t y  of t r a i n i n g  

in te rv iewers  t o  make numeric c h a r a c t e r s  o r  

l e t t e r s  t h a t  meet t h e  t o l e r a n c e  of t h e  OCR 

scanners  f o r  s i z e  and shape. When handwri t ten  

c h a r a c t e r s  a r e  malformed, t h e  OCR scanner  can- 

no t  read them. This r e s u l t s  i n  an  unacceptable 

r e j e c t  r a t e .  

3 .  OPTICAL MARK READERS (OMR'a 1 

Opt ica l  mark reading (OMR) devices  have . 

been used f o r  s e v e r a l  decades i n  some c o u n t r i e s  

t o  process  t h e  censuses of popula t ion and hous- 

ing.  The amount of success  i n  us ing  t h e  equip- 

ment has  v a r i e d  by country.  Recent improvements 

have made t h e  use  of OMR devices  a much more 

v i a b l e  a l t e r n a t i v e  t o  keying devices .  There- 

f o r e ,  dur ing t h e  p resen t  round of censuses and 

i n  t h e  f u t u r e ,  many more c o u n t r i e s  w i l l  be 

us ing va r ious  models of t h e s e  devices .  

There a r e  s e v e r a l  obvious advantages t h a t  

OMR equipment has  over keying equipment. How- 

e v e r ,  t h e r e  a r e  some t h e o r e t i c a l  advantages 

t h a t  do n o t  always appear i n  p r a c t i c e .  

3.11 Speed.--Ordinarily, o p t i c a l  mark 

readers  a r e  much f a s t e r  than key e n t r y  devices .  

With OMR, speed i s  measured i n  pages,  no t  

cha rac te r s .  One c h a r a c t e r i s t i c  of OMR's i s  

t h a t  t h e  reading speed i s  slowed only  s l i g h t l y  

when t h e  number of c h a r a c t e r s  p e r  page i s  

doubled, o r  even t r i p l e d .  With keying equip- 

ment, 2 0 0  c h a r a c t e r s  t o  a page w i l l  consume 

twice  a s  much e n t r y  t ime a s  100 c h a r a c t e r s  t o  

a page. 

3.12 Cost.--Due t o  economies of s i z e ,  

a s t a t i s t i c a l  i n s t a l l a t i o n  should have a mini- 

mum number of documents to process in one day, 

approximately 5,000. Given t h a t  l e v e l ,  OMR 

equipment would be  much l e s s  expensive than  

key e n t r y  equipment needed t o  process  t h e  

same number o f  documents. 
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3.13 Less personnel and space.--An OMR 

r e q u i r e s  one person t o  opera te  t h e  device.  

I n  coun t r i es  where personnel a v a i l a b l e  f o r  

t r a i n i n g  a s  d a t a  e n t r y  opera to r s  a r e  sca rce ,  

OMR's have a s t rong  argument i n  favor  of t h e i r  

use.  I n  add i t ion ,  t h e  government o f t e n  t r a i n s  

key opera to r s ,  only  t o  l o s e  these  people t o  

commercial es tabl ishments  which pay higher  

s a l a r i e s  than t h e  government. Since only a 

few opera to r s  w i l l  be needed, it i s  p o s s i b l e  

t o  pay them a higher  s a l a r y .  

The need f o r  fewer devices a l s o  saves  

space. Most OMR's a r e  not  l a r g e r  than one 

keying s t a t i o n .  Therefore,  t h e  need t o  r e n t  

o r  acqu i re  l a r g e  amounts of a d d i t i o n a l  space 

f o r  the  da ta  e n t r y  opera t ion  may not  be neces- 

sa ry .  Thus, t h e  use of OMR's may be l e s s  

c o s t l y  than t h e  use of keying equipment over 

a long per iod of time. 

3.14 V e r i f i c a t i o n  unnecessary.--The 

use of OMR1s e l imina tes  t h e  v e r i f i c a t i o n  

opera t ion  needed f o r  keying opera t ions  by 

e l imina t ing  keying e r r o r s .  Transc r ip t ion  

e r r o r s  made during t h e  keying opera t ion  a r e  

t h e  most common type of e r r o r  introduced t o  

t h e  da ta .  By e l imina t ing  t h i s  type of e r r o r ,  

t h e  r e s u l t  may be  t h a t  t h e  computer e d i t i n g  

opera t ion  w i l l  be  l e s s  cos t ly .  

Consideration must a l s o  be given t o  t h e  

disadvantages of OMR equipment when making a 

dec i s ion  on da ta  e n t r y  equipment. The d i s -  

advantages should b e  weighed a g a i n s t  t h e  ad- 

vantages be fore  a f i n a l  dec i s ion  is made. 

3.21 Error  rate.--The most important 

disadvantage of OMR equipment i s  a r e l a t i v e l y  

high e r r o r  r a t e .  The problem l i e s  not  wi th  

t h e  OMR equipment i t s e l f ,  but  wi th  s e v e r a l  

a s p e c t s  r e l a t e d  t o  t h e  method. The scanning 

machine demands high q u a l i t y  p r i n t i n g .  I f  

marks a r e  not  c a l i b r a t e d  exac t ly ,  t h e  machines 

w i l l  misread. Atmospheric condi t ions  d i s t u r b  
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t h e  reading s i n c e  paper which has absorbed 

moisture w i l l  expand causing misreadings.  

Similar  problems a r i s e  from t h e  way forms 

a r e  t r e a t e d  i n  t h e  f i e l d .  Mishandling of forms 

i n  t h e  f i e l d  a r e  i n e v i t a b l e  and such circum- 

s tances  c o n t r i b u t e  t o  e r r o r  r a t e s .  Rainspots,  

co f fee  o r  t e a  s t a i n s ,  s t r a y  marks, wrinkles ,  

fo lds ,  and t e a r s  w i l l  cause misreadings.  Care- 

f u l  c o n t r o l  of t h e  da ta  c o l l e c t i o n  opera t ion  

could m i t i g a t e  t h i s  problem. However, a 

t r a n s c r i p t i o n  opera t ion  may have t o  be planned 

a s  p a r t  of process ing.  Thus, t r a n s c r i p t i o n  

e r r o r s  may be introduced i n t o  the  d a t a .  

Some models of t h e  newer devices  a r e  more 

t o l e r a n t  of mishandled forms. I n t e r n a l  pro- 

gramming can d i sc r imina te  between s t r a y  marks 

by i n t e r p r e t i n g  d i f f e r e n c e s  i n  shading. When 

s e l e c t i n g  devices ,  t h i s  f e a t u r e  should be 

inves t iga ted .  

3.22 Services.--All machines wi th  moving 

p a r t s  break down sooner o r  l a t e r .  The se rv ic -  

i n g  of t h e  equipment is  a very important con- 

s i d e r a t i o n  i n  t h e  dec i s ion  t o  buy o r  r e n t  OMR 

equipment. I f  s e r v i c i n g  is no t  a v a i l a b l e  i n  

t h e  country,  long delays  i n  processing t h e  

census can be expected. The same problem a l s o  

a r i s e s  wi th  o t h e r  da ta  e n t r y  equipment. How- 

ever ,  s i n c e  only one o r  two OMR devices  a r e  

used compared wi th  20 t o  100 key e n t r y  devices  

t h e  r e s u l t s  may b e  a complete h a l t  of t h e  

operat ion.  

3.23 Questionnaires.--Optical  r eaders  

vary i n  t h e i r  a b i l i t y  t o  read ques t ionna i res  

of d i f f e r e n t  s i z e .  Many a r e  r e q t r i c t e d  t o  

documents no g r e a t e r  i n  s i z e  than & inches  

by 11 inches  (21% by 27% cen t imete r s ) .  This 

r e s t r i c t i o n  has  an e f f e c t  on t h e  design and 

content  of t h e  ques t ionna i res  and t h e  process- 

ing  procedures.  

I n  add i t ion ,  more space on t h e  question- 

n a i r e  is  required fo?  each quest ion.  Answers 

must be pre-coded and t h e  answer codes must be 
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spaced wide enough a p a r t  s o  t h a t  one mark can I e s p e c i a l l y  t r u e  when making t h e  dec i s ions  on 

be  d i s t ingu i shed  from another .  The Popstan I t h e  d a t a  c o l l e c t i o n  procedures,  t h e  content  

Phase I ques t ionna i re ,  a l r eady  i n  precoded I and format of t h e  ques t ionna i res ,  and t h e  d a t a  

format,  i s  shown i n  e x h i b i t  F-5-1 i n  OMR I process ing procedures.  

format.  The OMR form i s  & t imes a s  long a s  

t h e  form required f o r  keying. 
The one main advantage of us ing OMR 

equipment i s  t h e  speed a t  which t h e  d a t a  can 

U n t i l  r e c e n t l y ,  most OMR equipment has  I be processed.  One country  has  p lanned-a  two- 

required t h a t  t h e  ques t ionna i res  be  p r i n t e d  ) phase census us ing t h i s  advantage. The f i r s t  

on extremely high q u a l i t y  paper.  The newer I phase has  been. designed t o  c o l l e c t  only  t h e  

models do not  have a s  h igh a requirement.  1 most b a s i c  d a t a  on a 100-percent b a s i s .  A 

However, even t h e  lower q u a l i t y  paper r equ i red  I household form t h a t  can accommodate d a t a  f o r  

m y  no t  be a v a i l a b l e  i n  most coun t r i e s .  This I up t o  5 persons w i l l  be  used; con t inua t ion  

could l e a d  t o  an i n c r e a s e  i n  c o s t s .  Not only  I forms f o r  l a r g e r  households a r e  planned. I n  

i s  t h e  paper a problem, b u t  t h e  p r i n t i n g  of I t h i s  way, t h e  b a s i c  informat ion can be  proc- 

t h e  ques t ionna i res  must be e s p e c i a l l y  p r e c i s e  I essed and published w i t h i n  a very  s h o r t  t ime. 

and s p e c i a l  inks  must be used. Many c o u n t r i e s  I The second phase of t h e  d a t a  c o l l e c t i o n  w i l l  

do no t  have t h e  p r i n t i n g  c a p a b i l i t i e s  needed I use a bookle t  form very much l i k e  t h e  Popstan 

t h e  country;  thus ,  c r e a t i n g  o p p o r t u n i t i e s  f o r  I a l ready  a v a i l a b l e  i n  t h e  country ,  w i l l  be used 

and t h e  p r i n t i n g  has had t o  be done o u t s i d e  

delay and c o s t l y  mishaps. The c o r r e c t i o n  of I t o  process  t h i s  form. Since t h e  Phase I1 d a t a  

Phase I1 form. Keying equipment, which i s  

p r i n t i n g  g a l l e y  proofs  and i n s t i t u t i o n  of I a r e  c o l l e c t e d  on a sample b a s i s ,  n o t  a s  much 

q u a l i t y  c o n t r o l  procedures a r e  made d i f f i c u l t  I equipment, personnel ,  o r  t ime w i l l  be needed t o  

by d i s t ance .  Fur the r  complications can be 1 process  t h e  d a t a .  

caused by a d i f f e r e n c e  i n  language between 

t h e  p r i n t e r  and t h e  s t a t i s t i c a l  agency. 

3.24 Processing.--If bookle t  type  ques- 

t i o n n a i r e s  a r e  needed t o  c o l l e c t  a l l  t h e  i n f o r -  

mation, ano the r  problem may a r i s e .  Most 

o p t i c a l  mark readers  can accept  s i n g l e  page 

s h e e t s ,  no t  bookle ts .  To s o l v e  t h i s  problem 

t h e  bookle ts  must be cu t  on t h e  bound edge and 

i n  t h i s  way s i n g l e  s h e e t s  can be  fed  i n t o  t h e  

o p t i c a l  r eader .  Careful  a t t e n t i o n  must be 

given t o  t h e  now detached s h e e t s  s o  t h a t  they 

remain i n  proper o rde r .  Sheets f o r  a house- 

hold  must be  kept  toge the r  by r e s t a p l i n g ,  

stamping t h e  s e r i a l  number on each s h e e t ,  o r  

o t h e r  procedures.  

Another a l t e r n a t i v e  is  t o  use  m u l t i p l e  

ques t ionna i res .  Several  c o u n t r i e s  have had 

success  us ing t h i s  method. A s e p a r a t e  question- 

n a i r e  i s  used f o r  each person i n  t h e  household; 

t h e  housing ques t ionna i re  i s  a l s o  on a s e p a r a t e  

p iece  of paper.  The household r o s t e r  p a r t  of 

t h e  ques t ionna i re  can be  included on t h e  housing 

ques t ionna i re .  Con t ro l l ing  these  l o o s e  s h e e t s  

of paper i s  extremely d i f f i c u l t .  Each s h e e t  

w i l l  have t o  have t h e  housing u n i t  s e r i a l  num- 

b e r  en te red  on i t  c o r r e c t l y  i n  o rde r  t o  assem- 

b l e  a l l  t h e  informat ion f o r  computer e d i t i n g  

and t a b u l a t i o n .  This method can be  q u i t e  

f e a s i b l e  i f  t h e  housing and popula t ion censuses  

a r e  taken a t  d i f f e r e n t  t imes.  

OMR 

censuses.  

equipment has  been used f o r  one-phase 

Some c o u n t r i e s  have used bookle t  

The planning and conduct of t h e  census I type f o r m  i n  which most of t h e  i tems were 

must t a k e  i n t o  cons ide ra t ion  t h e  advantages / precoded. Items t h a t  could not  b e  precoded, 

and disadvantages of OMR equipment. This  i s  I such a s  occupation and i n d u s t r y ,  were c o l l e c t e d  
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by t h e  t r a d i t i o n a l  wri te- in  method. Specia l  

spaces  were l e f t  on t h e  ques t ionna i re  f o r  

coding these  i tems;  t h e  coding was done by an  

o f f i c e  manual coding opera t ion .  Some c o u n t r i e s  

have solved t h e  problem of no t  being a b l e  t o  

use  bookle t  type ques t ionna i res  on commercially 

a v a i l a b l e  equipment by des igning and bu i ld ing  

t h e i r  own machines. 

Another op t ion ,  which should be consid- 

e red  l a s t ,  i f  a t  a l l ,  i s  t o  use  t h e  s e r v i c e s  

of s e v e r a l  i n t e r n a t i o n a l  p r i v a t e  corporat ions .  

The companies w i l l  he lp  des ign and p r i n t  t h e  

ques t ionna i res  according t o  t h e  s p e c i f i c a t i o n s  

o f  t h e i r  own equipment and w i l l  process  t h e  

ques t ionna i res .  This  may be l e s s  c o s t l y  than 

r e n t i n g  t h e  equipment. However, problems of 

c o n f i d e n t i a l i t y  may be in t roduced.  Also, t h e  

country l o s e s  e f f e c t i v e  c o n t r o l  of t h e  proc- 

e s s i n g  opera t ions .  

4. DATA E m Y  EDITS 

Chapter A-9 d i s c u s s e s  t h e  types  of e d i t s  

t h a t  have been t r a d i t i o n a l l y  performed on d a t a  

f o r  censuses and surveys:  enumerator e d i t ,  

f i e l d  e d i t ,  pre l iminary o f f i c e  e d i t ,  manual 

c e n t r a l  o f f i c e  e d i t ,  and computer e d i t .  Now, 

due t o  advances i n  technology, d a t a  e n t r y  e d i t  

must be added t o  t h e  l i s t .  

I n  genera l ,  i t  i s  b e s t  t o  make c o r r e c t i o n s  

a s  c l o s e  t o  t h e  source  of e r r o r  a s  poss ib le .  

However, e d i t i n g  a t  t h e  d a t a  e n t r y  s t a g e  should 

only  be viewed a s  improving t h e  q u a l i t y  of t h e  

opera t ion  i t s e l f .  J u s t  a s  manual e d i t i n g  is  

no t  a s u b s t i t u t e  f o r  computer e d i t i n g ,  n e i t h e r  

is d a t a  e n t r y  e d i t i n g .  

Since t h e  e a r l y  days of card  punching, 

a t t empts  have been made t o  i d e n t i f y  and c o r r e c t  

e r r o r s  made dur ing t h e  d a t a  e n t r y  process  l t- 

s e l f ;  t h e s e  a t t empts  have taken t h e  form of 

v e r i f i c a t i o n .  As computers have become more 

powerful and more s o p h i s t i c a t e d ,  s o  has  d a t a  

e n t r y  equipment. Machines a v a i l a b l e  today a r e  

capable  of performing va r ious  t e s t s  o r  e d i t s  

on t h e  d a t a  a s  they  a r e  being en te red ;  there-  

f o r e ,  e r r o r s  made dur ing t h e  d a t a  c o l l e c t i o n ,  

manual edit ing-coding, and d a t a  e n t r y  processes  

can be de tec ted  and cor rec ted  p r i o r  t o  t h e  

computer process ing.  A t  t h i s  t ime, however, 

un less  t h e  d a t a  e n t r y  equipment is  connected 

t o  a computer, t h e  equipment can only  i n d i c a t e  

( f l a g )  e n t r i e s  which may be i n  e r r o r ;  a l l  

c o r r e c t i o n  of d a t a  must be done manually o r  

l a t e r  by t h e  computer. 

Human judgment is  e s s e n t i a l  t o  des ign ing  

d a t a  e d i t s ,  bu t  e d i t  dec i s ions  should NOT be 

made by key o p e r a t o r s  when e n t e r i n g  da ta .  This 

l e a d s  t o  a r b i t r a r y  dec i s ions ;  i t  makes produc- 

t i o n  of e d i t  s t a t i s t i c s  on e r r o r s  and correc-  

t i o n s  impossible.  However, equipment which 

a s s i s t s  t h e  keyer  t o  work a c c u r a t e l y  is  a 

va luab le  t o o l  t h a t  i n c r e a s e s  p r o d u c t i v i t y  and 

accuracy. 

4 . 1  Typu ob,d& e&y equipment 

A s  mentioned e a r l i e r ,  t h e r e  a r e  s e v e r a l  

d i f f e r e n t  types  of d a t a  e n t r y  equipment, rang- 

i n g  from card punching t o  v o i c e  t ransmiss ion.  

Not a l l  of them a r e  w e l l  s u i t e d  t o  performing 

e d i t i n g  t a s k s  concurrent ly  wi th  t h e i r  major 

func t ion ,  d a t a  e n t r y ,  and most types  a r e  

s t r i c t l y  l i m i t e d  i n  t h e i r  e d i t i n g  func t ions  

and c a p a b i l i t i e s .  

4.11 Keypunch equipment.--Until r e c e n t l y ,  

t h e  most widely-used type  of d a t a  e n t r y  equip- 

ment was t h e  keypunch machine. The capabi l -  

i t i e s  of t h e s e  machines a r e  b a s i c a l l y  confined 

t o  t h e  d a t a  e n t r y  func t ion .  Some keypunch 

models do not  immediately r e l e a s e  t h e  keyed 

card ,  but  s t o r e  t h e  d a t a  u n t i l  t h e  keying 

f o r  one ca rd  i s  f i n i s h e d .  I n  t h i s  manner, 

se l f -de tec ted  e r r o r s  by t h e  keypunch opera to r  

can be cor rec ted  be fo re  ~ h e  ca rd  is a c t u a l l y  

punched. These two f e a t u r e s  of keypunch 

machines, v e r i f i c a t i o n  and d a t a  s t o r a g e ,  g ive  

them some ve ry  l i m i t e d  e d i t i n g  c a p a b i l i t i e s ,  
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b u t  genera l ly  only  t h a t  of c o r r e c t i n g  t h e  I devices .  They con ta in  no e d i t i n g  c a p a b i l i t i e s  

e r r o r s  which have occurred i n  t h e  keying 

opera t ion  i t s e l f .  

4.12 Key-to-tape and.key-to-disk equip- 

ment.--The k inds  of d a t a  e n t r y  equipment t h a t  

have t h e  b e s t  f e a t u r e s  f o r  e d i t i n g ,  a t  t h e  

p resen t  t ime, a r e  t h e  key e n t r y  devices ,  such 

a s  key-to-disk and key-to-tape machines. The 

manufacturers of t h e s e  machines have gone q u i t e  

f a r  i n  t h e  development of e d i t i n g  func t ions  

w i t h i n  t h e i r  systems. The key-to-disk ma- 

ch ines  a r e  u s u a l l y  b e t t e r  than t h e  key-to- 

t ape ,  f o r  they have t h e  c a p a b i l i t y  of i n t e r -  

m i t t e n t  s to rage ,  which a l lows more f l e x i b i l i t y  

i n  e d i t i n g .  

4.13 Opt ica l  scanning equipment.-- 

Although o p t i c a l  scanning equipment, i n  t h e  

form of o p t i c a l  c h a r a c t e r  r e a d e r s  and o p t i c a l  

mark readers ,  has  been i n  e x i s t e n c e  f o r  sev- 

e r a l  yea r s ,  t h e r e  s t i l l  remains a very  wide 

range of e d i t i n g  c a p a b i l i t i e s  among t h e  v a r i o u s  

manufacturers of such equipment. Several  of 

t h e  manufacturers of o p t i c a l  scanning equip- 

ment provide  a minimum of c o r r e c t i o n  capabi l -  

i t y  wi th in  t h e i r  equipment, whi le  a few o t h e r s  

have some f e a t u r e s  which a l low very d e s i r a b l e  

e d i t i n g  func t ions  t o  be performed. These kinds  

of machines have t h e  p o t e n t i a l  t o  perform 

q u i t e  ex tens ive  d e t e c t i o n ,  c o r r e c t i o n ,  and 

modif ica t ion,  but  up t o  now t h e  t h r u s t  of 

t h e i r  development has  been concentra ted on re-  

f i n i n g  t h e  t echno log ica l  a spec t s .  This is  

understandable,  f o r  t h e  problems wi th  o p t i c a l  

r ecogn i t ion ,  such a s  paper c o s t s ,  forms qual-  

i t y ,  and recogn i t ion  of handwri t ten  c h a r a c t e r s ,  

have requ i red  much s t renuous  e f f o r t  t o  solve .  

4.14 Other equipment.--Other methods of 

d a t a  conversion,  such a s  vo ice  e n t r y  and t h e  

d i g i t i z e r  machine, a r e  s t i l l  too  new t o  have 

developed many subs id ia ry  c a p a b i l i t i e s .  These 

techniques a r e  j u s t  emerging from pre l iminary  

development s t a g e s  and have s t i l l  t o  be  per- 

f e c t e d  and accepted a s  e f f e c t i v e  d a t a  e n t r y  

a s  y e t ,  but  probably,  i n  t h e  nea r  f u t u r e ,  can 

be  enhanced wi th  numerous c a p a b i l i t i e s  f a c i l -  

i t a t i n g  e d i t i n g .  

E d i t i n g  a s  d a t a  a r e  keyed is b e s t  used 

i n  a popula t ion census t o  perform va l ida -  

t i o n  checks. These should be done i n  h i e r a r -  

c h i c a l  o rde r ;  t h a t  is ,  on t h e  c h a r a c t e r ,  f i e l d ,  

record,  and batch l e v e l s  i n  t h a t  o rde r .  When 

a c h a r a c t e r  i s  f i r s t  keyed, a c h a r a c t e r  check 

may be performed; when t h e  e n t i r e  f i e l d  has  

been keyed, an  e d i t  check on t h e  f i e l d  can be  

performed. This process  can cont inue u n t i l  t h e  

e n t i r e  record i s  keyed; then a record e d i t  may 

be performed, and when a ba tch  o r  group of 

r ecords  i s  completed, a ba tch  e d i t  can be  per- 

formed . 
4.21 Character and f i e l d  checks.--A 

l a r g e  amount and v a r i e t y  of c h a r a c t e r  and f i e l d  

checks can be done on some key-to-disk d a t a  

e n t r y  equipment. These checks a r e  e s p e c i a l l y  

important i n  c o n t r o l l i n g  t h e  q u a l i t y  of t h e  

keying. 

Numeric-only checks v e r i f y  t h a t  only  t h e  
d i g i t s  0 through 9 and t h e  p l u s  o r  minus 
s i g n s  a r e  permit ted .  Alphabetic-only 
checks prevent  t h e  en t rance  of d i g i t s  0 
through 9 i n t o  t h e  f i e l d .  Check d i g i t  
v e r i f i c a t i o n  i s  used t o  ensure  t h a t  a 
f i e l d  conta ining numeric d a t a  is  keyed 
c o r r e c t l y .  To do t h i s ,  a d i g i t  i s  added 
t o  t h e  end of t h e  o r i g i n a l  da ta  f i e l d .  
This d i g i t  was computed t o  be ar i thmet-  
i c a l l y  r e l a t e d  t o  t h e  r e s t  of t h e  f i e l d .  
When t h e  d a t a  a r e  keyed, t h i s  f i n a l  d i g i t  
can be checked t o  ensure  t h a t  t h e  e n t i r e  
f i e l d  i s  c o r r e c t .  Key e n t r y  devices  
e x i s t  t h a t  can genera te  o r  v a l i d a t e  check 
d i g i t s  us ing up t o  15  d i f f e r e n t  a lgor i thms.  

(2) F i e l d  boundary checks prevent t h e  keying 
of too  many c h a r a c t e r s  i n  a f i e l d ,  hence 
overflowing i n t o  t h e  nex t  f i e l d .  F i e l d  
use  checks s p e c i f y  whether a f i e l d  i s  a l l  
upper-case, a l l  lower-case, o r  a combina- 
t i o n  of t h e  two. 

(3) Range checks a r e  used t o  s p e c i f y  upper 
and lower l i m i t s  f o r  a number en te red  i n  
a p a r t i c u l a r  f i e l d ,  then check t o  v a l i d a t e  
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t h a t  t h e  number is  w i t h i n  t h a t  range. I many programming languages,  which g i v e  them 

(4) Mandatory e n t r y  checks ensure  t h a t  a t  
l e a s t  one c h a r a c t e r  i s  en te red  i n  t h e  
f i e l d .  Mandatory completion checks en- 
s u r e  t h a t  each and every c h a r a c t e r  i n  t h e  
f i e l d  is  keyed. 

(5) Sign checks v e r i f y  t h a t  a l l  keys a r e  
s igned e i t h e r  p o s i t i v e l y  o r  nega t ive ly .  

(6) J u s t i f i c a t i o n  checks v e r i f y  t h a t  t h e  da ta  
is  s h i f t e d  t o  i t s  proper  l o c a t i o n  w i t h i n  
t h e  f i e l d .  

(7) F i l l  checks v e r i f y  t h a t  unused c h a r a c t e r  
p o s i t i o n s  w i t h i n  a f i e l d  a r e  c o r r e c t l y  
completed wi th  ze ros ,  spaces ,  dashes ,  
e t c .  

4.22 Record checks.--Record e d i t s  can be 

u t i l i z e d  t o  make s e v e r a l  d i f f e r e n t  types  of 

comparisons a f t e r  t h e  e n t i r e  record has  been 

keyed. Several  d i f f e r e n t  k inds  of func t ions  

can then be performed. 

(1) Data f i e l d s  can be compared a g a i n s t  
va lues  s t o r e d  i n  a t a b l e  which con ta ins  
a l l  v a l i d  o r  i n v a l i d  e n t r i e s .  

(2) Ascendancy o r  descendancy checks can en- 
s u r e  t h a t  a number en te red  i n  a f i e l d  is  
e i t h e r  g r e a t e r  o r  l e s s e r  than ano the r  
number, which could be  from another  rec- 
ord  o r  from another  f i e l d  i n  t h e  same 
record--such a s  age  and yea r s  l i v e d  i n  
d i s t r i c t .  

(3) Dupl icate  checks can v e r i f y  i f  f i e l d s  i n  
a c u r r e n t  record e x a c t l y  conform t o  f i e l d s  
i n  a p r i o r  record.  F i e l d s  w i t h i n  t h e  
record,  o r  t h e  record i t s e l f ,  may con ta in  
t h e  c a p a b i l i t y  t o  be f lagged f o r  f u t u r e  
r e fe rence .  

(4) Record counter  f i e l d s  denote t h e  sequenc- 
i n g  of r ecords  wi th in  a batch.  Data 
i n s e r t i o n  c a p a b i l i t i e s  a l low f i e l d s  t o  
be added t o  records .  

4.23 Batch edits.--Batch e d i t s  occur a t  

t h e  t e rmina t ion  of a group of r ecords  and a r e  

used t o  t e s t  r e l a t i o n s h i p s  between records  

w i t h i n  t h e  ba tch  o r  group. Batch t o t a l s  o r  

balances  au tomat ica l ly  v e r i f y  sums of i d e n t i c a l  

f i e l d s  f o r  s e v e r a l  records .  Dele t ion o r  i n s e r -  

t i o n  of whole r ecords  can be  accomplished a t  

ba tch  e d i t  t ime. Some key e n t r y  devices  con- 

t a i n  a n  e d i t i n g  language, s i m i l a r  i n  scope t o  

t h e  c a p a b i l i t y  of performing almost a l l  of t h e  

types  of e d i t s  done a t  batch t ime a s  would be 

accomplished dur ing a l a t e r  computer e d i t .  

5. COMPUTER FACTLTTTES 

The d e t a i l s  on t h e  s e l e c t i o n  and acqui- 

s i t i o n  of a computer system a r e  covered i n  

Chapter A-9, Data Process ing Considera t ions .  

This  s e c t i o n  is  concerned wi th  problems and 

a l t e r n a t i v e  p lans  of a c t i o n  when a v a i l a b l e  

equipment must be  used even though l a r g e r ,  

more r e l i a b l e  machinery would f a c i l i t a t e  t h e  

process ing.  

I n  process ing t h e  census,  both  t h e  capac- 

i t y  and conf igurat ion1 of t h e  computer p lace  

l i m i t a t i o n s  on t h e  programs t h a t  can be  used. 

Ed i t ing  packages us ing t h e  ho t  deck and o t h e r  

s o p h i s t i c a t e d  techniques  r e q u i r e  a r e l a t i v e l y  

l a r g e  computer system. A s  i n  Popstan,  t h e  

capac i ty  and conf igura t ion  can be  enhanced t o  

accommodate one o r  more of t h e  sof tware  pack- 

ages  a v a i l a b l e ;  however, t h i s  is no t  always 

p o s s i b l e  due t o  t h e  c o s t s  involved. I f  en- 

hancement o f  t h e  computer is  no t  f e a s i b l e ,  

t h e r e  a r e  s e v e r a l  a l t e r n a t i v e s  t h a t  can be 

considered.  

One a l t e r n a t i v e  is t o  s e l e c t  a package 

program o r  w r i t e  a custom program which ind i -  

c a t e s  ( f l a g s )  e r r o r s  bu t  does no t  impute o r  

a l l o c a t e  va lues .  Correct ions  w i l l  be  made 

manually. It may be argued t h a t  i t  would be 

b e t t e r  t o  do a l l  e d i t i n g  manually. However, 

i t  would be l e s s  c o s t l y  i n  terms of t ime and 

'Capac i  t y  refers t o  ( a )  the amount o f  s p a c e  
a v a i l a b l e  i n  the computer  for s t o r a g e  and 
m a n i p u l a t i o n  o f  d a t a  and (b)  the s p e e d  a t  
whi c h  t h e  d a t a  can  be p r o c e s s e d .  Con fi gura- 
t i o n  refers t o  t h e  hardware components  ( t a p e  
d r i v e s  , o n - l i n e - d i s k  u n i t s ,  o t h e r  i n p u t / o u t p u t  
d e v i c e s ,  etc.)  t h a t  a r e  c o n n e c t e d  t o  e a c h  
o t h e r ;  t h e y  mus t  o p e r a t e  a s  o n e  s y s t e m .  
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personnel  and more accura te  and thorough t o  

have t h e  computer i n d i c a t e  where co r rec t ions  

a r e  needed. I f  t h e  d a t a  a r e  manually e d i t e d ,  

t h e r e  i s  no guarantee  t h a t  t h e  da ta  a r e  e r r o r  

f r e e  o r  t h a t  they have been e d i t e d  c o n s i s t e n t l y  

such a s  is assured by a  comprehensive, thor- 

oughly t e s t e d ,  computer e d i t i n g  program. 

Another s o l u t i o n  i s  t o  use a  more powerful 

program package and pass  t h e  d a t a  through s e w  

e r a l  t imes ,  each t ime doing a  s e p a r a t e  e d i t i n g  

s t e p .  For example, one pass  could be f o r  range 

checks, a  second pass  f o r  e d i t i n g  t h e  b a s i c  

c h a r a c t e r i s t i w  ( r e l a t i o n s h i p ,  sex,  age,  and 

m a r i t a l  s t a t u s ) ,  a  t h i r d  pass f o r  e d i t i n g  ed- 

u c a t i o n a l  c h a r a c t e r i s t i c s ,  and s o  f o r t h .  This 

procedure w i l l  only work i f  t h e  a v a i l a b l e  ma- 

chine  is only marginal ly  smal l e r  than is re- 

qu i red  t o  e d i t  t h e  d a t a  i n  one pass.  

This type of procedure would r e q u i r e  a  

s t r i c t e r  and more e l a b o r a t e  o p e r a t i o n a l  c o n t r o l  

system. Records r e f l e c t i n g  t h e  s t a t u s  of each 

c o n t r o l  o r  work u n i t  a s  i t  goes through t h e  

computer process ing w i l l  have t o  be maintained 

t o  ensure  t h a t  each s t e p  i s  completed. 

Using t h e  second a l t e r n a t i v e ,  t h e  process- 

i n g  w i l l  take  a  longer  t ime, n o t  only because 

of t h e  m u l t i p l e  passes  planned, bu t  a l s o  be- 

cause t h e  work u n i t  may be r e j e c t e d  dur ing 

s e v e r a l  of t h e  passes .  Therefore ,  t h e  work 

u n i t  may have t o  be manually reviewed and re-  

processed more than once, t h a t  is,  each time 

i t  i s  r e j e c t e d .  Given t h e  c o n t r o l  problems 

and t h e  a d d i t i o n a l  computer time requ i red ,  

t h i s  a l t e r n a t i v e  i s  s t i l l  more conducive t o  

consis tency i n  e d i t i n g  and c o r r e c t i n g  t h e  d a t a  

than manual e d i t i n g .  

I n  some c o u n t r i e s ,  t h e  problems may be  

caused by computer systems which a r e  capable  

of process ing m u l t i p l e  jobs  a t  one time. A 

One of t h e  most common problems i s  t h a t  d a t a  

t a p e s  may be  m i s f i l e d  and e rased  by acc iden t .  

When us ing t h i s  type of computer system, 

p r i o r i t y  schedul ing should be i n s t i t u t e d .  The 

census should have a  h igh p r i o r i t y .  Unfortu- 

n a t e l y ,  o f t e n  t h e  machine schedul ing i s  by- 

passed.  I f  t h i s  i s  a  chronic  problem, blocks  

of computer t ime should be s e t  a s i d e  f o r  proc- 

e s s i n g  t h e  census d a t a  a lone.  I n  t h i s  way, t h e  

d a t a  can be passed through t h e  computer a t  a  

quicker  r a t e  and t h e  c o n t r o l  problems w i l l  be 

mi t iga ted .  In  some i n s t a n c e s ,  i t  may be fea-  

s i b l e  t o  r e s e r v e  t h e  computer t o  process  t h e  

census d a t a  dur ing a  second o r  t h i r d  s h i f t .  

I f  t h e  computer i s  n o t  used on a  t h r e e - s h i f t  

b a s i s ,  i t  may be worthwhile t o  h i r e  and t r a i n  

t h e  r equ i red  personnel  t o  run t h e  computer f o r  

a  t h i r d  s h i f t .  

I n t e r r u p t i o n s  i n  t h e  computer process ing 

r e s u l t i n g  from power f a i l u r e s  o r  f l u c t u a t i o n s  

a r e  a  s e r i o u s  problem i n  many c o u n t r i e s ;  these  

i n t e r r u p t i o n s  can r e s u l t  i n  t h e  l o s s  of any 

ou tpu t  s t o r e d  i n  t h e  computer. I f  a  new com- 

p u t e r  i s  t o  be acquired,  s e r i o u s  cons ide ra t ion  

should be given t o  acqu i r ing  equipment t h a t  

does no t  need s p e c i a l  environment and a  l a r g e  

supply of  e l e c t r i c a l  power. These computers 

a r e  e a s i l y  i n s t a l l e d ,  an ordinary  e l e c t r i c a l  

o u t l e t  is  a l l  t h a t  is  requ i red ,  and need l e s s  

phys ica l  space.  Added advantages a r e  t h a t  a  

s e r v i c e  s t a f f  and a  system programming suppor t  

s t a f f  a r e  n o t  r equ i red .  

I f  t h e  census i s  t o  be processed on a n  

a l r eady  i n s t a l l e d  computer system, i t  may be 

wise t o  i n v e s t  i n  a  gaso l ine  o r  d i e s e l  d r iven  

generator .  I n  t h i s  way, a  cons tan t  power 

source  is assured.  

I f  n e i t h e r  of t h e  above a l t e r n a t i v e s  is  

f e a s i b l e ,  then procedures should be es t ab -  

major problem i n  these  i n s t a n c e s  i s  con t ro l .  I l i s h e d  t o  circumvent o r  m i t i g a t e  t h e  problem. 
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One s o l u t i o n  would be  t o  schedu le  p roduc t ion  

r u n s  du r ing  off-peak hours .  That i s ,  a t  t imes  

when l e s s  power i s  be ing  used i n  g e n e r a l  and 

power f a i l u r e s  a r e  less l i k e l y  t o  occur ,  such 

a s  a t  n i g h t .  Another s o l u t i o n  i s  t o  keep 

t h e  i n d i v i d u a l  j obs  sma l l  and t o  w r i t e  t h e  

o u t p u t  f i l e s  o n  o f f - l i n e  media, p r e f e r a b l y  

t a p e s ,  a s  t hey  a r e  produced. I f  t h i s  i s  done, 

t h e  i n p u t  can  b e  loaded t o  s t a r t  a t  t h e  p o i n t  

when t h e  power f a i l u r e  occur red  and t h e  ou tpu t  

of  t h e  p rev ious  p rocess ing  w i l l  n o t  be  l o s t .  

6. SOFTWARE DEVELOPMENT 

A s  d i scussed  i n  P a r t  A, some custom pro- 

grams always w i l l  b e  needed f o r  p rocess ing  t h e  

census ;  i n  f a c t ,  many c o u n t r i e s  p r e f e r  t o  

produce a l l  t h e  s o f t w a r e  r e q u i r e d  r a t h e r  t han  

t o  a c q u i r e  gene ra l i zed  packages. The produc- 

t i o n  of so f tware  should  be ve ry  c a r e f u l l y  

planned and should  start a s  e a r l y  a s  p o s s i b l e .  

A l l  programs should  b e  w r i t t e n  by t h e  

t i m e  t h e  exper imenta l  o r  p i l o t  census  i s  t o  

b e  processed.  It is  e s s e n t i a l  t h a t  t h e  pro- 

grams be  t e s t e d ,  debugged, and o p e r a t i o n a l  by 

t h e  t i m e  t h e  f i r s t  census  q u e s t i o n n a i r e s  a r e  

r ece ived  from t h e  f i e l d .  This  w i l l  a l l ow t h e  

programmers t o  c o n c e n t r a t e  on day-to-day prob- 

lems t h a t  a r i s e .  The e d i t i n g  programs should  

be  s t a r t e d  a t  l e a s t  1 t o  1% y e a r s  b e f o r e  t h e  

exper imenta l  census.  

Genera l ly ,  i t  i s  b e s t  t o  w r i t e  t h e  pro- 

grams us ing  a s t a n d a r d  language such a s  COBOL 

which can be  used on almost  a l l  computer sys-  

tems; t h i s  i s  e s p e c i a l l y  t r u e  when equipment 

changes a r e  planned.  I n  a d d i t i o n ,  i f  equip- 

ment f a i l u r e s  occur  d u r i n g  p rocess ing  and a n  

o u t s i d e  computer must b e  used, t h e  program w i l l  

be  much more p o r t a b l e ;  t h e r e  w i l l  n o t  b e  t h e  

problem of  r e w r i t i n g  t h e  programs i n t o  ano the r  ' 

language,  which w i l l  t a k e  t ime and de lay  t h e  

p rocess ing  of t h e  d a t a *  

I f  i t  i s  decided t o  w r i t e  custom programs 

t o  p repa re  t a b u l a t i o n s ,  r a t h e r  t han  us ing  a 

t a b u l a t i o n  package, t h e  t a b l e s  should  be  care-  

f u l l y  organized i n t o  groups f o r  programming. 

To minimize t h e  number of times t h e  e n t i r e  

d a t a  f i l e  must be r ead  t o  produce t h e  tabula-  

t i o n s ,  as many t a b l e s  a s  p o s s i b l e  should  be 

prepared  by each program. It  is  a l s o  d e s i r a b l e  

t o  p l a c e  s i m i l a r  t a b l e s  i n  t h e  same program t o  

s i m p l i f y  programming and any necessa ry  modi- 

f i c a t i o n s  l a t e r .  P r i o r i t y  should  b e  p l aced  on 

grouping t o g e t h e r  t a b l e s  us ing  t h e  same boxhead. 

7, COMPUTER ED7T7hlG 

T r a d i t i o n a l l y ,  e d i t i n g  by t h e  computer has  

been performed on one r eco rd  a t  a t i m e  and one 

v a r i a b l e  a t  a t i m e .  A s  each r eco rd  was e n t e r e d ,  

a s e r i e s  o f  tests were performed on t h e  v a r i -  

a b l e s  s e q u e n t i a l l y .  Genera l ly ,  t h e  e d i t s  were 

o n l y  concerned w i t h  cons i s t ency  between t h e  

v a r i a b l e s  w i t h i n  each r eco rd .  A major c r i t i -  

cism of  t h i s  method of  e d i t i n g  was t h a t  o f t e n  

good d a t a  was changed t o  make i t  c o n s i s t e n t  

w i t h  e a r l i e r  changes i n  t h e  r eco rd .  

With t h e  advent  of  l a r g e r  and f a s t e r  ma- 

ch ines  and more s o p h i s t i c a t e d  t echn iques ,  

e d i t i n g  programs have been w r i t t e n  which now 

check cons i s t ency  of v a r i a b l e s  i n  one r e c o r d  

w i t h  v a r i a b l e s  i n  a n o t h e r  r e l a t e d  r eco rd ,  such 

a s  between household members. Also,  more t e s t s  

can  be made b e f o r e  an  e n t r y  i s  changed. CONCOR, 

which i s  d i scussed  i n  s e c t i o n  8, i s  one such 

program. 

I n  r e c e n t  y e a r s ,  a n o t h e r  method of  e d i t i n g  

h a s  been used;  t h e  Fel legi -Hol t  method. Un- 

f o r t u n a t e l y ,  t h e  programs which have been w r i t -  

t e n  t o  employ t h i s  method can on ly  be  used on 

ext remely  l a r g e  computer systems.  However, i n  

t h e  f u t u r e ,  advances i n  t h e  f i e l d  of computer 

s c i e n c e  may make i t  p o s s i b l e  t o  w r i t e  more 

e f f i c i e n t  programs us ing  t h i s  technique .  

2 ~ .  P .  F e l l e g i  and D.  H o l t ,  " A  S y s t e m a t i c  
Approach t o  A u t o m a t i c  E d i t  and I m p u t a t i o n ,  " 
Journal  o f  t h e  American S t a t i s t i c a l  A s s o c i a t i o n ,  
V o l  . 7 1 ,  No. 353 (March 1976)  , A p p l i c a t i o n s  
S e c t i o n .  
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The purpose of t h e  technique i s  t o  make 

t h e  minimum n m b e r  of changes i n  each record.  

Consistency checks between r e l a t e d  v a r i a b l e s  

w i t h i n  a record and between r e l a t e d  v a r i a b l e s  

i n  o t h e r  household records  a r e  used t o  f i n d  

t h e  v a r i a b l e  ( v a r i a b l e s )  t h a t  has  t h e  h i g h e s t  

incons i s t ency  r a t e  be fo re  any changes a r e  made. 

For each d a t a  record,  t e s t s  a r e  made of a l l  

l o g i c a l  r e l a t i o n s h i p s  between a l l  character-  

is t i c s  t h a t  have v a l i d  codes ; blanks  and non- 

v a l i d  e n t r i e s  a r e  ignored. The percentage 

of incons is tency f o r  each c h a r a c t e r i s  t i c  i s  

ca lcu la ted .  Then, t h e  c h a r a c t e r i s t i c  t h a t  

has t h e  h ighes t  percentage of inconsis tency 

is changed. For example, i f  t e s t s  of a 

person 's  r ecord  r e s u l t  i n  age be ing  incons i s t -  

e n t  35 percent  of t h e  t ime, m a r i t a l  s t a t u s  5 

pe rcen t  of t h e  time, and r e l a t i o n s h i p  10 per- 

cen t  of t h e  t ime, t h e  va lue  f o r  age w i l l  be  

changed f i r s t .  Af te r  each change, t e s t s  a r e  

run aga in  t o  ensure  t h a t  t h e  changes have n o t  

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

8. SOFTWARE PACKAGES 

Several  genera l  e d i t i n g  and t a b u l a t i n g  

sof tware  packages have been developed over  t h e  

l a s t  few yea r s  by t h e  I n t e r n a t i o n a l  S t a t i s t i c a l  

Programs Center of t h e  U.S. Bureau of t h e  

Census. The t a b u l a t i o n  package has  been used 

i n  many coun t r i e s .  The e d i t i n g  package, a s  

of t h i s  time, i s  i n  t h e  process  of being in- 

s t a l l e d  i n  va r ious  coun t r i e s .  

8.7 CENTS and COCENTS 

CENTS and COCENTS were developed t o  tabu- 

l a t e  l a r g e  census f i l e s .  CENTS is w r i t t e n  i n  

ALC, t h e  IBM assembly language, and COCENTS i s  

w r i t t e n  i n  COBOL. Although t h e  programs a r e  

b a s i c a l l y  t h e  same, CENTS is  s l i g h t l y  more 

powerful and f a s t e r .  

The program can be run on a wide range of 

small-to-medium-sized general  purpose computers. 

Generalized sof tware  packages which a r e  param- 

e t e r  d r iven ,  o f f e r  f l e x i b i l i t y  i n  t a b l e  fo r -  

mat t ing t o  t h e  use r .  The programs have been 

success fu l ly  i n s t a l l e d  and used i n  many coun- 

t r i e s  around t h e  world. 

Some of t h e  c h a r a c t e r i s t i c s  t h a t  make 

t h e s e  programs one of t h e  most widely-used 

packages a r e  l i s t e d  below: 

(1) The parameters a r e  easy t o  p repare  and 
use.  L i t t l e  o r  no p rograming  exper i -  
ence i s  needed; s u b j e c t  ma t t e r  spec ia l -  
i s ts  a r e  a b l e  t o  p repare  t h e  parameters 
a f t e r  a minimum of i n s t r u c t i o n .  

(2) Hie ra rch ica l  f i l e s  can be  processed.  

(3) Very l i t t l e  computer memory (space) i s  
requ i red  and many t a b u l a t i o n s  can be 
produced wi th  one pass of t h e  d a t a  f i l e .  

(4) Execution i s  extremely quick.  L i t t l e  
computer t ime i s  used, thus  lowering t h e  
process ing c o s t .  

(5) Tabula t ions  can b e  produced i n  smal l  runs  
i f  necessary ,  and l a t e r  consol idated f o r  
pub l i ca t ion .  This i s  e s p e c i a l l y  u s e f u l  
i f  power f a i l u r e s  a r e  a problem. 

( 6 )  Tabulat ions  a r e  produced i n  pr in t - ready 
form. 

(7)  Tabula t ions  comparing h i s t o r i c a l  census 
f i l e s  with c u r r e n t  d a t a  can be produced. 

(8) Both r i g h t -  and lef t -hand s t u b s  can be  
p r i n t e d  i n  t h e  same t a b l e ;  o r  t h e  r i g h t -  
o r  lef t -hand s t u b s  can be used s e p a r a t e l y .  

( 9 )  Upper and lower case  p r i n t i n g  can be ob- 
t a i n e d  i n  t h e  f i n a l  t a b l e s .  Footnotes 
can a l s o  be produced. 

(10) Input  f i l e s  do no t  have t o  be  i n  a spe- 
c i a l  format;  punch ca rds ,  t apes ,  o r  
d i s k  f i l e s  can be used. 

(11) F r a c t i o n a l  and i n t e g e r  weighting can be ~ used f o r  sample da ta .  

(12) Measures such a s  means, medians, aver- 
ages ,  and percent  d i s t r i b u t i o n s  can be  
c a l c u l a t e d  and p r i n t e d  i n  t h e  t a b l e s .  

(13) Custom programs can be  i n s e r t e d  i n  a l l  
of  t h e  s e p a r a t e  p a r t s  of t h e  sof tware  
f o r  s p e c i a l  purposes. 

(14) Comments can be  i n s e r t e d  wi th  ease .  
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The programs wi th  re fe rence  manuals can 

be acquired f o r  t h e  c o s t  of copying. Various 

can t  improvement over previous ve rs ions  
of CONCOR. 

usua l ly  be prepared f o r  t h e  use r  on request .  

5.2 CONCOR 

The CONCOR e d i t  system was o r i g i n a l l y  

conversions of t h e  programs have a l ready  been 

made and, the re fo re ,  customized vers ions  can 

computer make some o r  a l l  of  t h e  e d i t i n g  
I 

cor rec t ions  automat ical ly .  Routines a r e  
included i n  t h e  system t o  handle imputa- 
t i o n s  based on both t h e  "cold-deck" and 
t h e  "ho t-deck" methods. 

(4) Automatic Correct ions:  When censuses o r  
l a r g e  surveys a r e  being processed, t h e  
user  w i l l  f ind  i t  e s s e n t i a l  t o  have t h e  

developed by the  La t in  American Demographic 1 (5) " ~ r r o r - F r e e "  Output F i l e :  CONCOR can 

and modified by ISPC. CONCOR i s  w r i t t e n  i n  1 f i l e  t o  which automatic cor rec t ions  have 

Center (CELADE), the  system has  been enhanced automat ical ly  c r e a t e  an output  f i l e  
containing t h e  d a t a  records  from an inpu t  

p u t e r  systems. 

COBOL and can be used on medium-to-large c o w  

f i l e ,  and w i l l  provide t h e  use r  wi th  the  
a b i l i t y  t o  e n t e r  t h e  "edited" f i l e  i n  

been made. This output  f i l e  w i l l  be 
i d e n t i c a l  i n  format t o  t h e  inpu t  da ta  

8.21 Computer requirements f o r  i n s t a l l -  

ation.--The CONCOR program r e q u i r e s  t h e  f o l -  
I 

lowing : 

(1) A minimum of 128K (128,000) by tes  o r  
c h a r a c t e r s  of primary s to rage .  

CONCOR and inspec t  t h e  cor rec ted  d a t a  f o r  
poss ib le  incons i s tenc ies  introduced during 
t h e  c o r r e c t i o n  process .  This i s  an in-  
va luab le  t o o l  f o r  t e s t i n g  t h e  u s e r ' s  e d i t  
s p e c i f i c a t i o n  s ta tements  i n  t h e  CONCOR 
program before  i n i t i a t i n g  production proc- 
ess ing  of t h e  f i n a l  da ta  f i l e .  

(3 )  A COBOL compiler.  

(2) A minimum of 4 m i l l i o n  bytes  o r  charac te r s  
of on- l ine  d i s k  s to rage .  

content  and s t r u c t u r e  of a d d i t i o n a l  out- 
put d a t a  f i l e s .  This a l lows t h e  use r  t o  

(6) Auxi l iary  Output F i l e :  CONCOR provides 
t h e  a b i l i t y  f o r  t h e  use r  t o  spec i fy  t h e  

8.22 Major e d i t i n g  capabilities.--CONCOR 

has s e v e r a l  f e a t u r e s  t h a t  make i t  very a t t r a c -  

c r e a t e  d e r i v a t i v e  f i l e s  containing sub- 
samples, recoded da ta ,  o r  o r i g i n a l  va r i -  
a b l e s  t r a n s f e r r e d  i n t o  a new format. 

(1) S t r u c t u r a l  Checks: These checks a r e  
designed t o  a s c e r t a i n  whether a l l  t h e  

t i v e  t o  s t a t i s t i c a l  o f f i c e s  with l i m i t e d  pro- 

grarmning c a p a b i l i t y  but l a r g e  f i l e s  of d a t a  

from a census o r  survey. The p r i n c i p a l  fea- 

t u r e s  of CONCOR are :  

records  t h a t  should b e  p resen t  f o r  a 
p a r t i c u l a r  ques t ionna i re  a r e  i n  f a c t  
suppl ied.  

8.23 Input da ta  f i l e  constraints.--To be 

e d i t e d  us ing CONCOR, t h e  input  da ta  f i l e  must 

s a t i s f y  t h e  following r e s t r i c t i o n s  : 

(2) Ranne Checks: These checks a r e  designed 
t o  f i n d  out  whether a v a r i a b l e  has a 
value t h a t  is i n s i d e  o r  o u t s i d e  t h e  
l i m i t s  s p e c i f i e d  f o r  t h a t  v a r i a b l e .  
These checks, which a r e  o f t e n  c a l l e d  
"data va l ida t ion , "  o r  v a l i d  value checks, 
a r e  concerned with one v a r i a b l e  a t  a 
time. 

(3) Consistency Checks: I n  these  checks, two 
o r  more v a r i a b l e s  a r e  compared and t h e  
consis tency of t h e i r  va lues  checked. 
CONCOR provides  t h e  c a p a b i l i t y  t o  l o c a t e  
t h e s e  v a r i a b l e s  i n  t h e  same record,  o r  
i n  d i f f e r e n t  records ,  o r  t o  accept  them 
a s  computed values .  This new i n t e r r e c o r d  
checking c a p a b i l i t y  represen t s  a s i g n i f i -  

(1) A l l  inpu t  records  i n  t h e  f i l e  must be of 
equal  l eng th  ( f o r  IBM System 370 OS com- 
p u t e r s ,  t h e  range of permiss ible  record 
l eng ths  i s  20 t o  32,760 by tes ) .  

(2) A l l  records  must have a ques t ionna i re  
i d e n t i f i c a t i o n  number o r  code which i s  
a s t r i n g  of f i e l d s  of f i x e d  format and 
f ixed  l eng th ,  and these  f i e l d s  must 
be i n  t h e  same p o s i t i o n  i n  every record. 
This cond i t ion  may be s a t i s f i e d  by a col-  
l e c t i o n  of  f i e l d s  giving geographic cod- 
i n g  information and a household number 
which i s  unique wi th in  t h e  lowest geo- 
graphic  l e v e l .  

( 3 )  Each record must have a record type code 
i n  a f ixed  p o s i t i o n  and of  a f ixed  l eng th  
and i n  t h e  same p o s i t i o n  f o r  a l l  record 
types .  

(4) A l l  records  f o r  each ques t ionna i re  must 
be  phys ica l ly  contiguous on t h e  inpu t  f i l e .  
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(5)  A l l  d a t a  r e c o r d s  f o r  a  p a r t i c u l a r  geo- I shows e r r o r s  by i n d i v d u a l  q u e s t i o n n a i r e s  ( s e e  
g raph ic  c o n t r o l  a r e a  must be  cont iguous  
on t h e  i n p u t  f i l e  i f  t h e  u s e r  wishes  
t o  have CONCOR compile s t a t i s t i c s  sepa- 
r a t e l y  f o r  each  unique  c o n t r o l  a r e a .  

f i g u r e  F-5c). I n  a d d i t i o n .  f o r  each  e d i t  run  

a  summary r e p o r t  is  produced ( f i g u r e  F-5d). 

(6)  CONCOR a l l o w s  up t o  50 d i f f e r e n t  r eco rd  1 The f i r s t  t h r e e  t ypes  o f  r e p o r t s  can b e  

t ypes  t o  b e  d e f i n e d  w i t h  any r eco rd  type  1 gene ra t ed  f o r  eve ry  c o n t r o l  a r e a  ( u s u a l l y  a  

of  745 unique  u s e r - i d e n t i f i e r s  may b e  
de f ined  . 

having  a  maximum of 999 occu r rences  i n  
any one  q u e s t i o n n a i r e .  Also,  a  maximum 

q u e s t i o n n a i r e s  e d i t e d  i f  no c o n t r o l  pa rame te r s  

a r e  i nc luded .  A l l  o r  any one of t h e s e  r e p o r t s  

geographic  a r e a )  o r  f o r  a  grand t o t a l  o f  a l l  

8.24 E d i t  diary.--CONCOR i s  capab le  of 

producing  t h r e e  t ypes  o f  t a l l i e s  on t h e  e d i t s  

o f  e d i t ,  b e  i t  range  check,  c o n s i s t e n c y  check,  I be  used du r ing  t h e  p r e t e s t i n g  s t a g e  t o  e n s u r e  

can b e  suppressed .  The t h i r d  t y p e  o f  r e p o r t ,  

t h e  d e s c r i p t i o n  o f  eve ry  e d i t  made f o r  each  

which have been performed on t h e  d a t a .  One 

r e p o r t  ( s e e  f i g u r e  F-5a) produces summary 

s t a t i s t i c s  on e d i t s  t o  i n d i v i d u a l  v a r i a b l e s  

from t h e  q u e s t i o n n a i r e .  A second r e p o r t  ( s ee  

f i g u r e  F-5b) shows summary s t a t i s t i c s  by  t y p e  

o r  a n  a l l o c a t i o n .  A t h i r d  t y p e  of r e p o r t  I t h a t  t h e  program i s  working c o r r e c t l y .  

q u e s t i o n n a i r e ,  would produce volumes of i n f o r -  

mation.  I f  a  census  was be ing  processed ,  much 

of t h e  i n fo rma t ion  would be  unneeded; it would 

c e r t a i n l y  b e  t o o  voluminous t o  hand le  e f f e c -  

t i v e l y .  However, t h i s  p a r t  of  t h e  d i a r y  should  



VERSION 2 . 2  C O N C O R  

E D I T  S T A T I S T I C S  REPORT 

BY U S E R - I D E N T I F I E R  

CONTROL AREA: 1 : 3 : 1 : 0 : 1  

PAGE 3 4  

RUN DATE 0 3 1 2 6 1 8  1 

ERROR TYPE: RANGE ------------------------------------------------------------------------------------------------------------------------------------ 
SOURCE NOMATCH NUMBER NUMBER PER 

L I N E  ERROR VALUE CASES CASES CENT 
NUMBER NUMBER MESSAGE ASSIGNED TESTED F A I L E D  F A I L E D  ------------------------------------------------------------------------------------------------------------------------------------ 

1 0 9 3  SYSTEM RANGE P 0 8 B  VALUE 1,2,9 NOMATCH 9 YES 8 0 0.OC 

TOTAL RANGE COMYANDS FOR T H I S  I D E N T I F I E R  = 1 
TOTAL NUMBER OF CASES TESTED = 8 
TOTAL NUMBER OF CASES F A I L E D  = 0 

PERCENTAGE OF CASES F A I L E D  = 0 . 0 0  

ERROR TYPE: ASSERT ------------------------------------------------------------------------------------------------------------------------------------ 
SOURCE NUMBER NUMBER PER 

L I N E  ERROR CASES CASES CENT 
NUMBER NUMBER MESSAGE TESTED F A I L E D  F A I L E C  ------------------------------------------------------------------------------------------------------------------------------------ 

1 0 9 6  SYSTEM ASSERT P 0 8 B  = 1 . MUST BE POPSTAN C I T I Z E N  58 0 1 2 7  2 1 . 9 0  

TOTAL ASSERT COMMANDS FOR T H I S  I D E N T I F I E R  = 1 
TOTAL NUMBER OF CASES TESTED = 5 8 0  
TOTAL NUMBER OF CASES F A I L E D  = 1 2 7  

PERCENTAGE OF CASES F A I L E D  = 2 1 . 9 0  

ERROR TYPE: ALLOCATE ..................................................................................................................................... 
SOURCE 

L I N E  NUMBER OF 
NUMBER SOURCE PROGRAM TEXT ALLOCATIONS ------------------------------------------------------------------------------------------------------------------------------------ 

1 0 9 8  ALLOCATE P 0 8 B  = 1 1 2 7  

TOTAL NUMBER OF ALLOCATIONS FOR T H I S  I D E N T I F I E R  = 1 2 7  



V E R S I O N  2 . 2  C O N C O R  PAGE 6 9  

( C O N S I S T E N C Y  A N D  C O R R E C T I O N )  RUN DATE 0 3 / 2 6 / 8 1  

E D I T  A N D  I M P U T A T I O N  S Y S T E M  

E D I T  S T A T I S T I C S  REPORT 

BY E D I T  S P E C I F I C A T I O N  COMMAND 

CONTROL AREA: 1 : 3 : 1 : 0 : 1  

% * * * * * * * * * * * * * * * * * X * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ * * *  
* U S E R - S P E C I F I E D  M E S S A G E S  * 
**********H*******N************x********************* 

.................................................................................................................................... 
SOURCE NUMBER NUMBER PER 

L I N E  ERROR CASES CASES CENT 
NUMBER NUMBER MESSAGE TESTED F A I L E D  F A I L E G  .................................................................................................................................... 

2 6 1  STRUCTURE ERROR - I N V A L I D  RECORD TYPE E X I S T S  1 2 4  1 0 . 8 1  
4 5  10 STRUCTURE ERROR - NO HOUSING RECORD 7 1 1 4 . 2 9  
6 4  2 0  STRUCTURE ERROR - FiORE THAN 1 HOUSING RECORD 7 6 8 5 . 7 1  
9  1  2 5  STRUCTURE ERROR - EXCESS HOUSING RECORDS 0 0 0 . 0 0  

1 0 7  3 0  STRUCTURE ERROR - WRONG NUMBER OF POPULATION RECORDS 1 2 4  9 7 . 2 6  
1 2 0  4 0  STRUCTURE ERROR - NO PERSONS I N  OCCUPIED U N I T  1 0 6  1 0 . 9 4  
1 2 5  5 0  STRUCTURE ERROR - PERSONS PRESENT I N  VACANT U N I T  1 8  17  9 4 . 4 4  
1 8 8  6 0  GROUP QUARTERS NOT SHOLd:( I N  TYPE OF U N I T  2 0  0 . 0 0  
2 0 9  7 0  R E L A T I O N S H I P  CODE SHOULD B E  GROUP QUARTERS 16 16 100.Or)  
2 2 8  1 0 0  STRUCTURE ERROR - NO HEAD OF HOUSEHOLD 1 1 9  1 1  9 . 2 <  
3 8  4 1 1 0  STRUCTURE ERROR - EXCESS HEAD RECORD 4 4 5  9 2 . 0 2  
5 0 7  1 2 0  STRUCTURE ERROR - EXCESS SPOUSE RECORDS 3 4 0  1 0 . 2 5  

TOTAL NUMBER OF USER-DEFINED MESSAGES = 1 2  
TOTAL NUMBER OF CASES TESTED = 1 , 3 0 8  
TOTAL NUMBER OF CASES F A I L E D  = 7 2  

PERCENTAGE OF CASES F A I L E D  = 5 . 5 0  

*******s***************%************%*************s** 
* S Y S T E M - G E N E R A T E D  M E S S A G E S  * 
* * % * * * * * * * * * * * * * * * X * * * * * % * % * * * * * * * * * * * * * * * * * * * * * * X * * *  

SOURCE 
L I N E  

NUNB ER MESSAGE 

NUMBER NUMBER P EF 
CASES CASES CENT 

TESTED F A I L E D  F A I L E D  .................................................................................................................................... 
1 1 6  ALLOCATE H I 5  ( 1 1  = NO3 9 NA NA 
1 9 7  ALLOCATE HO1 ( 1 1  = 9 8  0 I 4  A  t i  A 
2  1 4  ALLOCATE PO2 ( N O 5 1  = 8 16 NA t4 / 
2 8 0  ALLOCATE PO2 ( N 2 2 1  = 0 10 NA N F 
3 8 8  ALLOCATE PO2 ( N O 5 1  = 5 9  F i  A N f: 
5 1 1  ALLOCATE PO2 ( N O 5 1  = 5 1  NA N A 
5 2 9  RANGE HO1 VALUE 0 TO 9 NOMATCH 0 1 2 3  0 0 . 0 0  
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E D I T  S T A T I S T I C S  REPORT RUN DATE 0 3 1 2 6 1 8  1 

BY QUESTIONNAIRE 2. 
Q 

CONTROL AREA: 1 :3 :1 :0 :1  c (D 

QUESTIONNAIRE I D E N T I F I C A T I O N :  0 1 0 3 : 0 0 1 : 0 0 : 0 0 1 : 0 4 1  
, , , - , , - , - - - - , - - - - - - - - - - - - - - - - - - - - - - - - - - -  ';" 
SOURCE 0.I 

(5 

L INE MESSAGE 
NUMBER NUMBER TEXT I D E N T I F I E R ( S )  WITH CURRENT VALUE(S1 .................................................................................................................................... h 

6 4  2 0  STRUCTURE ERROR - MORE THAN 1 HOUSING RECORD 
107  3 0  STRUCTURE ERROR - WRONG NUMBER OF POPULATION RECORDS NO2 = 0 NO3 = 2 
1 2 5  5 0  STRUCTURE ERROR - PERSONS PRESENT I N  VACANT U N I T  NO1 = 6 NO3 = 2 

5 
h 0 

9 9 5  SYSTEM ASSERT PO2 ( 2 )  = 1 I M P L I E S  PO5 = 0 OR PO5 = 3 I F  SPOUSE PO2 ( 2 )  = 1 PO5 ( 1 )  = 1 PO5 ( 1 )  = 1 
1 2 3 6  SYSTEM ASSERT P I 1  < 2 3  I M P L I E S  P12C o 1 IF LESS THAN 3 YEARS SEC P I 1  ( 1 )  = 1 5  P12C ( 1 )  = 1 

2 5 
D 

10 1 8  SYSTEM ASSERT PO5 = PO5 ( 1 )  . M A R I ~ A L  STATUS MUST BE SAME AS HEAD PO5 ( 2 )  = 1 PO5 ( 1 )  = 0 
1 0 9 6  SYSTEM ASSERT PO88 = 1 MUST BE POPSTAN C I T I Z E N  P08B ( 2 )  = 2 5 -u 

1 2 9 6  SYSTEM RANGE P I 8  VALUE 0 TO 19.99 NOMATCH 0 P I 8  ( 2 )  = 6 0  z g 
1 3 0 1  SYSTEM RANGE P19Ap P19Bp P19Cp P19D VALUE 0 TO 19 .99  NOMATCH 0 P19A ( 2 )  = 3 0  
1 3 0 1  SYSTEM RANGE P19Ap P 1 9 8 ,  P19C, P19D VALUE 0 TO 1 9 p 9 9  NOMATCH 0 P 1 9 D  ( 2 )  = 3 0  

8 z 
V, 

TOTAL ERROR FREQUENCY ( F A I L E D )  FOR T H I S  QUESTIONNAIRE = 10 
i8 "- 

Z g " 
F 0  
I O Z 

QUESTIONNAIRE I D E N T I F I C A T I O N :  0 1 0 3 : 0 0 1 : 0 0 : 0 0 1 : 0 4 2  .................................................................................................................................... 2 "- 
SOURCE s u 

L I N E  MESSAGE 
NUMBER NUMBER TEXT I D E N T I F I E R ( S )  WITH CURRENT VALUE(S1 

q E  
.................................................................................................................................... 2 2 

0 
5 7 7  SYSTEM RANGE H I 0  VALUE 1 TO 6,  9 NOMATCH 9 H I 0  ( 1 )  = BLANK 
5 7 8  SYSTEM RANGE H I 1  VALUE 0 TO 9 NOMATCH 0 H I 1  ( 1 )  = BLANK 

1 2 6 2  SYSTEM RANGE P I 3  VALUE 1, 2 ,  9 NOMATCH 9 P I 3  ( 1 )  = 0 

TOTAL ERROR FREQUENCY ( F A I L E D )  FOR T H I S  QUESTIONNAIRE = 3 

QUESTIONNAIRE IDENTIFICATION,:- 0 1 0 3 : 0 0 1 : 0 0 : 0 0 1 : 0 4 3  Gj .................................................................................................................................... 
SOURCE 

z 
0 

L I N E  MESSAGE 2 

NUMBER NUMBER TEXT I D E N T I F I E R ( S )  WITH CURRENT VALUE(S1 s .................................................................................................................................... 
9 9 5  SYSTEM ASSERT PO2 ( 2 )  = 1 I M P L I E S  PO5 = 0 OR PO5 = 3 I F  SPOUSE PO2 ( 2 )  = 1 PO5 ( 1 )  = 1 PO5 ( 1 )  = 1 

1 2 3 6  SYSTEM ASSERT P I 1  < 2 3  I M P L I E S  P12C <> 1 . I F  LESS THAN 3 YEARS SEC P I 1  ( 1 )  = 1 4  P12C ( 1 )  = 1 
1 2 4 8  SYSTEM ASSERT P I 1  < 3 2  I M P L I E S  P12D o 1 . I F  LESS THAN 2 YEARS U N I V  P I 1  ( 1 )  = 1 4  P 1 2 D ( 1 )  = 1 
1 2 6 2  SYSTEM RANGE P I 3  VALUE 1, 2 ,  9 NOMATCH 9 P I 3  ( 1 )  = 0 



VERSION 2 . 2  

CONTROL AREA: 1 : 3 : 1 : 0 : 1  

C O N C O R  

( C O N S I S T E N C Y  A N D  C O R R E C T I O N )  

E D I T  A N D  I M P U T A T I O N  S Y S T E M  

E D I T  S T A T I S T I C S  REPORT 

CONTROL LEVEL SUMMARY 

I N P U T  S T A T I S T I C S  

NUMBER OF QUESTIONNAIRES PROCESSED 

NUMBER OF RECORDS PROCESSED 

TOTAL 

BY TYPES 
HOUSI  
POPUL 
I N V A L I D  

OUTPUT S T A T I S T I C S  

V I A  OUTPUT COMMAND 

NUMBER OF QUESTIONNAIRES OUTPUT 
U S I N G  'QUESTIONNAIRE '  KEYWORD ONLY 

NUMBER OF RECORDS OUTPUT 

TOTAL 7 1 1  

BY TYPES 
HOUSI  
POPUL 

ERROR TOLERANCE S P E C I F I E D :  0 .80  

TOTAL NUMBER OF NON-BLANK CASES: 2 0 , 1 1 4  
TOTAL NUMBER OF CASES CHANGED: 2 , 2 0 3  

PERCENTAGE OF CASES CHANGED: 1 0 . 9 5  

PAGE 7 4  

RUN DATE 0 3 / 2 6 / 8 1  

* * % % T H I S  CONTROL LEVEL I S  NOT W I T H I N  THE S P E C I F I E D  TOLERANCE S S M M  



Chapter F-6. ALTERNATIVE EDIT SPECIFICATIONS 

P a r t  C of t h e  Popstan case  s tudy showed 

examples of e d i t  s p e c i f i c a t i o n s  i n  some de- 

t a i l .  The e d i t s  presented i n  t h i s  chap te r  

a r e  s i m i l a r  i n  most r e s p e c t s  i n  that they a r e  

designed f o r  t h e  Phase I ques t ionna i re  and 

no t  f o r  t h e  forms i l l u s t r a t e d  i n  P a r t  F but 

d i f f e r  i n  t h e  programming requirements.  The 

e d i t s  presented he re  r e q u i r e  t h e  c a p a b i l i t y  

of searching a l l  person records  wi th in  a 

household f o r  informat ion which would a s s i s t  

i n  a l l o c a t i n g  an answer t o  an i t em t h a t  had 

been l e f t  b lank or  was i n  e r r o r .  The CONCOR 

e d i t  package descr ibed i n  t h e  previous  chap- 

t e r ,  has  t h i s  c a p a b i l i t y .  

2. EDITING CONSIDERATlONS 

Missing responses  and i n c o n s i s t e n t  r e -  

sponses make it d i f f i c u l t  t o  p resen t  census  

d a t a  t h a t  w i l l  be e a s i l y  understood by t h e  

use r s .  The process  of "edi t ing"  makes t h e  

d a t a  more convenient f o r  t h e  a n a l y s t s  and, a t  

t h e  same time, promotes wider u s e  of t h e  

d a t a  by lending a degree  of r e l i a b i l i t y  t o  

t h e  s t a t i s t i c s .  

A s  d iscussed i n  chap te r  A-9 of t h e  case  

s tudy,  some u s e r s  p r e f e r  t o  t a b u l a t e  miss ing 

and i n c o n s i s t e n t  responses  a s  a "not r e -  

ported" category;  o t h e r s  p r e f e r  t h a t  t h e s e  

c a s e s  be d i s t r i b u t e d  p ropor t iona te ly  among 

t h e  repor ted  c o n s i s t e n t  e n t r i e s .  S t i l l  

o t h e r s  recommend r u l e s  f o r  imputing " l ike ly"  

answers f o r  t h e  missing and i n c o n s i s t e n t  

responses;  t h e  u s e  of computers makes it 

f e a s i b l e  and e f f i c i e n t  t o  impute responses  

based on o t h e r  informat ion on t h e  quest ion-  

n a i r e  o r  on repor ted  informat ion f o r  a person 

Ed i t ing  can be simple o r  complex. When 

t h e  percentage of  miss ing o r  i n c o n s i s t e n t  

responses  i s  low ( l e s s  than 1 o r  2 pe rcen t ) ,  

any reasonable  e d i t  r u l e s  a r e  no t  l i k e l y  t o  

a f f e c t  t h e  use  of t h e  d a t a .  When t h e  per- 

centage i s  high (5 t o  10 pe rcen t ,  o r  more), 

t h e r e  i s  t h e  danger that imputation w i l l  

d i s t o r t  t h e  census r e s u l t s ,  whether t h e  pro- 

cedure  i s  simple o r  complex. 

It can be argued t h a t ,  s i n c e  t h e  computer 

can look a t  many c h a r a c t e r i s t i c s ,  t h e  e d i t i n g  

process  should t a k e  advantage of t h i s  f e a t u r e .  

Thus, e d i t  procedures involving many r e l a t e d  

cha rac te r  i s t i c s  may r e s u l t  i n  imputing more 

reasonable  responses  than a simple e d i t  could 

produce. On t h e  o t h e r  hand, t h e  computer 

c r e a t e s  t h e  p o s s i b i l i t y  of producing poor 

census d a t a .  Ed i t  s p e c i f i c a t i o n s  should be  

s e t  up j o i n t l y  by experienced s u b j e c t  ma t t e r  

s p e c i a l i s t s  and d a t a  process ing s p e c i a l i s t s .  

Var iables  that a r e  examined i n  t h e  t e s t s  f o r  

consis tency should b e  s e l e c t e d  c a r e f u l l y  t o  

determine t h e  degree  of c o r r e l a t i o n  between 

c h a r a c t e r i s t i c s .  Census p u b l i c a t i o n s  should 

d e s c r i b e  t h e  e d i t  and imputation spec i f  i ca -  

t i o n s  and then  g ive  t h e  percentage of r e -  

sponses that were changed o r  imputed. Thus, 

a n a l y s t s  w i l l  be i n  a b e t t e r  p o s i t i o n  t o  

judge t h e  q u a l i t y  of t h e  d a t a ;  f o r  example, 

a h igh percentage would be a warning t o  u s e  

t h e  d a t a  wi th  caut ion.  

For t h e  popula t ion d a t a ,  i t  would be de- 

s i r a b l e  t o  check t h e  c h a r a c t e r i s t i c s  of a l l  

t h e  people  i n  a housing u n i t  a t  t h e  same time. 

The e d i t i n g  package descr ibed i n  P a r t  C of 

t h i s  c a s e  s tudy was n o t  a b l e  t o  do t h a t .  It 

could save d a t a  from previous  persons  i n  a 

o r  housing u n i t  wi th  s i m i l a r  c h a r a c t e r i s t i c s .  household, and such d a t a  could be referenced 
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bu t  n o t  changed. The e d i t  package descr ibed , deck value .  For ins tance ,  i f  m a r i t a l  s t a t u s  

i n  chap te r  5 p laces  a l l  t h e  records  f o r  one 

housing u n i t  i n  a work a r e a  i n  t h e  computer 

and e d i t s  t h e  popula t ion records  f o r  t h e  

whole household a t  t h e  same time. Th i s  capa- 

b i l i t y  g r e a t l y  improves t h e  a b i l i t y  t o  c o r r e c t  

t h e  d a t a  and t o  make more l o g i c a l  a l l o c a t i o n s  

f o r  missing da ta .  

3. POPULATlON EDITS 

E d i t s  d iscussed i n  t h i s  chap te r  a r e  f o r  

t h e  i tems on t h e  popula t ion records  f o r  a 

household t h a t  a r e  a f f e c t e d  by t h e  expanded 

c a p a b i l i t i e s .  The housing e d i t s  gain  l i t t l e  

advantage from t h i s  enhanced c a p a b i l i t y  and 

t h e r e f o r e ,  e d i t s  f o r  housing i t e m s  w i l l  be 

no d i f f e r e n t  than those  presented i n  P a r t  C ,  

chapter  6 ,  s e c t i o n  8, and e x h i b i t  C-6-3, 

which p r e s e n t s  t h e  e d i t s  i n  flow c h a r t  s t y l e .  

The c a p a b i l i t y  of  examining da ta  from 

o t h e r  records  w i t h i n  t h e  household is c a l l e d  

an i n t e r r e c o r d  check. The e d i t  f o r  each d a t a  

i t e m  t akes  i n t o  cons ide ra t ion  t h e  changes t h a t  

have been made t o  t h e  i tems e d i t e d  previously .  

The popula t ion i tems w i l l  be  e d i t e d  i n  t h e  

sequence found on t h e  ques t ionna i re  except f o r  

age which is e d i t e d  more e f f e c t i v e l y  a f t e r  

m a r i t a l  s t a t u s .  

The e d i t  program w i l l  u s e  t h e  hot deck 

method t o  impute missing va lues .  This  tech-  

n ique t a k e s  advantage of t h e  f a c t  t h a t  d a t a  

a r e  s o r t e d  by EA's. Technicians assume t h a t  

t h i s  inc reases  t h e  p r o b a b i l i t y  of ob ta in ing  a 

c o r r e c t  answer because imputed va lues  a r e  

taken from records  of people l i v i n g  i n  t h e  

same smal l  geographic a r e a  who a r e  normally 

s i m i l a r  t o  each o t h e r  i n  background. 

Before us ing t h e  hot deck techniques ,  

however, an a t tempt  w i l l  be  made t o  u s e  r e -  

l a t e d  i t e m s  which a i d  i n  a s s ign ing  a va lue  

t h a t  i s  more l i k e l y  t o  be c o r r e c t  than a hot  

i s  missing,  r a t h e r  than hot  deck, t h e  e d i t  

program w i l l  determine whether t h e  person 

has  a spouse i n  t h e  household. I f  s o ,  t h e  

program w i l l  a s s i g n  MARRIED, a more probable  

va lue  than i f  t h e  program had used a hot deck. 

But when no such evidence is p r e s e n t ,  t h e  

program must r e l y  on a hot  deck va lue .  

The p r o b a b i l i t y  of ob ta in ing  a c o r r e c t  

hot  deck va lue  u s u a l l y  can be increased by 

making t h e  ho t  deck a r r a y  more d e t a i l e d .  A s  

an example, t h e  program could ho t  deck mari- 

t a l  s t a t u s  us ing  r e l a t i o n s h i p  a lone.  But t h e  

percentage of widowed o r  divorced men and 

women i n c r e a s e s  wi th  age.  Therefore ,  i t  makes 

sense  t o  hot  deck m a r i t a l  s t a t u s  by age  and 

r e l a t i o n s h i p .  The program w i l l  t a k e  t h e  va lue  

f o r  m a r i t a l  s t a t u s  from t h e  l a s t  preceding 

v a l i d  r ecord ,  which has been s t o r e d  i n  t h e  

ho t  deck, t h a t  has  t h e  same r e l a t i o n s h i p  and 

age a s  t h a t  of t h e  person whose record is 

being e d i t e d .  

Th i s ,  however, can c r e a t e  a new problem. 

The ques t ionna i re  i t e m s  a r e  e d i t e d  i n  a f i x e d  

sequence wi th  age  e d i t e d  a f t e r  m a r i t a l  s t a t u s .  

Sometimes bo th  m a r i t a l  s t a t u s  and age a r e  

missing from a record.  Thus, it i s  impossible  

t o  t a k e  t h e  v a l u e  f o r  m a r i t a l  s t a t u s  from t h e  

l a s t  preceding record t h a t  has  t h e  same age  

and r e l a t i o n s h i p  v a l u e s  because t h e  program 

cannot determine i n t o  which age  category t h i s  

record f a l l s .  It is p o s s i b l e  t o  e s t a b l i s h  

a n  i tem i n  t h e  hot  deck a r r a y  f o r  "not r e -  

ported" i t e m s .  This  would a l low t h e  program 

t o  a s s i g n  a v a l u e  f o r  m a r i t a l  s t a t u s  us ing  

t h e  m a r i t a l  s t a t u s  ca tegory from t h e  l a s t  

preceding record that has  t h e  same r e l a t i o n -  

s h i p  category and "not repor ted"  age.  Two 

f a c t s ,  however, a rgue  a g a i n s t  doing t h i s .  

One is that t h e s e  "not repor ted"  c a s e s  i n  t h e  

same combination a r e  s o  few t h a t  it would be 

d i f f i c u l t  t o  update  t h e  hot deck a r r a y  f o r  

t h e  miss ing i t e m .  Secondly, t h e r e  is  no 
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r e l a t i o n s h i p  between a missing age and t h e  

proper r e l a t i o n s h i p  en t ry .  

The so lu t ion  t o  t h e  problem c r e a t e s  more 

work f o r  t h e  programmer, but r e s u l t s  i n  a 

s t a t i s t i c a l l y  c leaner  product.  The program 

f i r s t  w i l l  t e s t  t o  determine whether t h e  i tems 

t o  be used have v a l i d  codes. I f  t h e  record 

f o r  t h e  person being ed i t ed  does not  have a 

v a l i d  code f o r  t h e  item, t h e  item w i l l  no t  

be used i n  t h e  hot deck f o r  t h i s  record.  A 

simpler hot deck a r r a y  w i l l  be c rea ted .  To 

cont inue t h e  e a r l i e r  example, i f  t h e  program 

must hot deck m a r i t a l  s t a t u s  because t h e  

value is  missing, t h e  hot deck a r r a y  w i l l  

o r d i n a r i l y  be two dimensional; age and r e l a -  

t i o n s h i p  w i l l  form t h e  two items involved. 

I f  a f t e r  t e s t i n g ,  t h e  program f i n d s  no v a l i d  

code f o r  age,  i t  w i l l  hot deck m a r i t a l  s t a t u s  

by r e l a t i o n s h i p  a lone.  Because r e l a t i o n s h i p  

is e d i t e d  before  .mari ta l  s t a t u s ,  no i n v a l i d  

codes w i l l  be found f o r  t h a t  item. The pro- 

gram w i l l  be w r i t t e n  us ing t h e s e  same pr in-  

c i p l e s  f o r  a l l  hot deck procedures. 

Before e d i t i n g  item by i t e m ,  t h e  com- 

pu te r  program must check f o r  v a l i d  records  

and d u p l i c a t e  l i n e  numbers. It must a l s o  

determine whether t h e  records  being ed i t ed  

a r e  f o r  inmates. 

3 . 2 1  Check f o r  v a l i d  records.--Key 

opera to r s  can make a mistake i n  keying a 

record, and on occasion they w i l l  f o r g e t  t o  

d e l e t e  t h i s  fragmentary and erroneous in fo r -  

mation. One funct ion of t h e  pre-edi ts  w i l l  

be t o  examine t h e  f i l e  f o r  fragmentary rec -  

ords  which should have been de le ted .  The 

most common case  w i l l  be a record which con- 

t a i n s  geographical codes but no population 

o r  housing information. Such a record w i l l  

be de le ted .  

3 . 2 2  Duplicate l i n e  numbers.--These can 

appear e i t h e r  through rekeying a record o r  

p a r t  of a record,  o r  by miskeying t h e  l i n e  

number of another  record.  A s  each record is 

read i n t o  t h e  e d i t  program, t h e  record w i l l  

be compared with  t h e  o the r  r ecords  of t h e  

household. I f  a l l  t h e  c h a r a c t e r i s t i c s  a r e  

t h e  same a s  i n  another record,  t h e  f i r s t  r ec -  

ord w i l l  be saved and t h e  second record de- 

l e t e d .  I f  a record has l e s s  t,han t h r e e  

c h a r a c t e r i s t i c s  t h a t  a r e  non-blank, o r  that 

a r e '  d i f f e r e n t  from another record,  t h e  record 

w i l l  be de le ted .  

3 . 2 3  Inmate.--People who l i v e  i n  p laces  

such a s  orphanages, nurs ing homes, chronic  

d i s e a s e  wards i n  h o s p i t a l s ,  and p e n i t e n t i a r i e s  

a r e  considered INMATES. These p laces  have one 

th ing  i n  common: t h e  r e s i d e n t s  a r e  under cus- 

tody or  ca re .  I f  t h i s  HU has  only one person, 

t h e  inmate code w i l l  be checked t o  s e e  i f  it 

is marked NO. I f  i t  is NO, t h e  program w i l l  

proceed t o  t h e  next e d i t .  Otherwise it w i l l  

be ass igned NO. It has been decided t h a t  t o  

be c l a s s i f i e d  a s  an i n s t i t u t i o n  wi th  inmates, 

t h e r e  must be more than one person. 

I f  t h e  HU has  more than two records  i n  

which r e l a t i o n s h i p  is e i t h e r  HEAD, SPOUSE, 

SON/DAUGHTER, o r  OTHER RELATIVE ( thus  provid- 

ing some i n d i c a t i o n  t h a t  t h i s  is  a family 

home) , t h e  inmate code w i l l  be examined. I f  

it i s  NO, everything i s  cons i s t en t  and t h e  

program w i l l  go on t o  t h e  next e d i t .  I f  it 

is not  NO, it w i l l  be ass igned NO. 

I f  t h e  i n d i c a t o r s  f o r  a family home a r e  

not  present  ( r e l a t i o n s h i p  a r e  a l l  NONRELATIVE 

o r  blank) ,  t h e  inmate code w i l l  be checked t o  

s e e  i f  i t  i s  YES. I f  i t  is,  t h e  program w i l l  

a s s i g n  INMATE t o  t h e  r e l a t i o n s h i p  item i n  a l l  

person records  f o r  t h e  HU. I f  t h e  inmate code 

is  no t  YES, i t  w i l l  ass igned YES. 
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3.3 R ~ o n A k i p  I t o  t h e  next  e d i t .  I f  t h e r e  s t i l l  remains a 

Re la t ionsh ip  i s  one of t h e  most important 

c h a r a c t e r i s t i c s  s i n c e  i t  w i l l  be used i n  

many of t h e  o t h e r  e d i t s  f o r  t h e  household. 

The f i r s t  p a r t  of t h i s  e d i t  makes s u r e  t h a t  

t h e r e  i s  one and only  one head of t h e  house- 

hold. It w i l l  accept  t h e  f i i s t  person i n  

t h e  household who i s  coded HEAD. Subsequent 

r ecords  coded HEAD w i l l  be  ass igned a blank 

f o r  r e l a t i o n s h i p .  I f  t h e r e  a r e  no records  

coded HEAD, t h e  f i r s t  person w i l l  be  given 

t h a t  des igna t ion .  

Following a check f o r  t h e  head of t h e  

household, a s e r i e s  of checks w i l l  be made 

t o  determine whether t h e  r e l a t i o n s h i p  of t h e  

people i n  t h e  household i s  c o n s i s t e n t  wi th  

one another .  F i r s t  a check w i l l  be made f o r  

females who have t h e i r  husband i n  t h e  house- 

hold. I f  t h e  husband i s  head, t h e  woman's 

r e l a t i o n s h i p  w i l l  be changed t o  SPOUSE i f  it 

is not SPOUSE a l ready .  I f  t h e  woman's hus- 

band i s  a son o r  o t h e r  r e l a t i v e  of t h e  head, 

she  w i l l  be ass igned OTHER RELATIVE. I f  he r  

husband i s  no r e l a t i o n  t o  t h e  head, s h e  t o o  

w i l l  be ass igned NONRELATIVE of head i f  t h e  

e n t r y  f o r  r e l a t i o n s h i p  i s  no t  a l r eady  NON- 

RELATIVE. 

I f  a man o r  woman's mother i s  head o r  

spouse of head, t h e  person w i l l  be given a 

va lue  of SONIDAUGHTER i n  r e l a t i o n s h i p .  A 

check w i l l  be made f o r  a man whose wi fe  is i n  

t h e  household. I f  t h e  man's wi fe  i s  daughter 

o r  o the r  r e l a t i v e  of head, t h e  program w i l l  

a s s i g n  OTHER RELATIVE t o  h i s  r e l a t i o n s h i p .  

I f  a woman is t h e  mother of t h e  head o r  

spouse of head (by matching her  l i n e  number 

t o  " l i n e  number of mother" i n  t h e  head 's  o r  

spouse of head 's  r ecord) ,  she  w i l l  be  as-  

signed OTHER RELATIVE i n  r e l a t i o n s h i p .  

When t h e s e  consis tency checks have been 

made, i f  t h e r e  i s  a v a l i d  code f o r  r e l a t i o n -  

s h i p  f o r  t h e  r ecord ,  t h e  e d i t  w i l l  proceed 

nonvalid code, t h e  program w i l l  hot  deck r e -  

l a t i o n s h i p  by age  and sex.  

3 . 4  Sex 

The code f o r  P-3, sex,  w i l l  be changed 

even though a v a l i d  code e x i s t s  (1 o r  2)  i n  

two ins tances  where c o n t r a d i c t o r y  evidence 

seems s t rong .  When s e x  i s  male and P-6, l i n e  

number of husband, i s  g r e a t e r  than  00 ( i n -  

d i c a t i n g  t h a t  t h i s  i s  a woman who has a 

husband) and a t  t h e  same t ime P-14, c h i l d r e n  

ever  born,  i s  g r e a t e r  than  00 ( i n d i c a t i n g  

t h a t  t h i s  i s  a woman who had c h i l d r e n ) ,  sex 

w i l l  be changed t o  FEMALE based on t h i s  r e l a -  

t i v e l y  s t r o n g  evidence.  On t h e  o t h e r  hand 

when P-3, sex ,  is coded "2 , I 1  female,  y e t  

upon checking P-6, l i n e  number of husband, 

of t h e  o t h e r  members of t h e  household, t h e  

program f i n d s  t h i s  person 's  l i n e  number ( t h u s  

i n d i c a t i n g  t h a t  t h i s  person i s  t h e  husband 

of a female i n  t h e  household),  and a t  t h e  

same time t h e  e n t r y  f o r  P-14, c h i l d r e n  ever  

born,  i s  blank, t h e  program assumes t h a t  a 

mis take has been made and changes t h e  code 

t o  MALE. 

I f  t h e  e n t r y  f o r  P-3, sex ,  is blank o r  

nonval id ,  t h e  program w i l l  use  t h e  e n t r y  f o r  

r e l a t i o n s h i p  t o  head and implied s e x  of spouse 

t o  determine t h e  c o r r e c t  code. I f  t h e  r e l a -  

t i o n s h i p  t o  head i s  t h e  HEAD, t h e  program 

checks t o  s e e  whether t h e  spouse is p r e s e n t  

(by checking f o r  another  person i n  household 

whose r e l a t i o n s h i p  is SPOUSE OF HEAD). By 

determining t h e  sex  of t h e  spouse,  t h e  oppo- 

s i t e  sex  i s  ass igned t o  t h e  head. 

I f  t h e  r e l a t i o n s h i p  t o  head i s  SPOUSE 

and t h e  sex  of t h e  head i s  given,  t h e  program 

a s s i g n s  t o  t h i s  person t h e  sex  oppos i t e  t h a t  

of t h e  head 's  sex.  

There a r e  numerous c l u e s  i n  t h e  ques- 

t i o n n a i r e  t h a t  could i n d i c a t e  whether o r  not  
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a respondent i s  female. I f  t h e  person 's  sex I being ed i t ed  is  male and he has  a wi fe  i n  

has no t  ye t  been determined by t h e  program 

and any of t h e s e  female i n d i c a t o r s  a r e  pre- 

s e n t ,  then t h e  record f o r  t h i s  person w i l l  be 

ass igned FEMALE sex. For example, i f  t h e  

person being ed i t ed  has  c h i l d r e n  ever  born, 

ch i ld ren  l i v i n g  i n  t h i s  household, c h i l d r e n  

l i v i n g  elsewhere,  c h i l d r e n  dead, c h i l d r e n  

born a l i v e  i n  t h e  l a s t  12 months, o r  t h i s  

person i s  t h e  mother of someone e l s e  i n  t h e  

household ( t h i s  person 's  l i n e  number equa l s  

t h e  l i n e  number of mother, P-8, of ano the r  

person i n  t h e  household) o r  i f  t h i s  person 

has  a husband i n  t h e  household o r  elsewhere 

(P-6 equa l s  00 o r  equa l s  t h e  l i n e  number of 

a male i n  t h e  household),  then  sex w i l l  be 

ass igned a va lue  of 2, FEMALE. 

Likewise, i f  t h i s  person i s  t h e  husband 

of someone e l s e  i n  t h e  household ( t h i s  per-  

son ' s  l i n e  number equa l s  t h e  l i n e  number of 

husband of a female i n  t h e  household), t h e  

e n t r y  f o r  sex w i l l  be ass igned MALE o r  a v a l u e  

of "1." I f  t h e r e  a r e  i n s u f f i c i e n t  d a t a  t o  

impute sex from t h e  above i tems, an e n t r y  

w i l l  be a l l o c a t e d  from a ho t  deck which has  

been s e t  up t o  s t o r e  codes f o r  sex by age  and 

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

Although m a r i t a l  s t a t u s  w i l l  be tabu- 

l a t e d  only  f o r  persons  12 yea r s  o r  o l d e r ,  it 

w i l l  be e d i t e d  f o r  everyone and age w i l l  no t  

be e d i t e d  u n t i l  a f t e r  m a r i t a l  s t a t u s .  

A few consis tency checks w i l l  be made 

on t h e  d a t a  f o r  m a r i t a l  s t a t u s .  I f  m a r i t a l  

s t a t u s  i s  MARRIED, t h e  program assumes t h e  

code i s  v a l i d .  I f  t h e  code i s  DIVORCED, 

SEPARATED, WIDOWED, o r  NEVER MARRIED, however, 

t h e  r ecords  f o r  t h e  o t h e r  people i n  t h e  

household w i l l  be searched t o  s e e  i f  any of 

them a r e  t h i s  pe r son ' s  spouse. I f  so ,  mari- 

t a l  s t a t u s  f o r  t h i s  person w i l l  be changed 

t o  MARRIED. I n  p a r t i c u l a r ,  i f  t h e  person 

t h e  household ( h i s  l i n e  number matches t h e  

l i n e  number of husband of female),  then  h i s  

1 m a r i t a l  s t a t u s  w i l l  be changed t o  MARRIED. 

I f  t h e  person being e d i t e d  i s  female and she  

has  a husband i n  t h e  household (he r  l i n e  num- 

b e r  of husband matches t h e  l i n e  number of a 

male),  h e r  m a r i t a l  s t a t u s  w i l l  be changed t o  

MARRIED. 

I f  t h e r e  is  no e n t r y  f o r  m a r i t a l  s t a t u s ,  

but t h e  e n t r y  f o r  r e l a t i o n s h i p  t o  head equa l s  

HEAD, t h e  program checks t o  s e e  whether t h e  

head 's  spouse i s  p resen t  (by checking r e l a -  

t i o n s h i p  t o  head f o r  o t h e r  member of t h e  

household). I f  spouse of head is  p r e s e n t ,  

t h e  program assumes m a r i t a l  s t a t u s  f o r  t h e  

head is MARRIED. I f  t h e  spouse of head i s  

no t  p resen t ,  and t h i s  person is  male wi th  

c h i l d r e n  p r e s e n t ,  t h e  program hot  decks mari- 

t a l  s t a t u s  by a g e  wi th  c h i l d r e n  p resen t .  I f  

no ch i ld ren  a r e  p resen t ,  t h e  program ho t  decks 

m a r i t a l  s t a t u s  by age  wi th  no c h i l d r e n  pre- 

s e n t .  A man who i s  head of t h e  household, 

but  whose wi fe  is no t  i n  t h e  household i s  

most l i k e l y  t o  be  divorced o r  separa ted ,  

perhaps widowed, o r  even marr ied wi th  h i s  wi fe  

temporar i ly  l i v i n g  w i t h  her  mother ou t  s i d e  

t h e  houseing u n i t .  To handle  t h i s  s i t u a t i o n ,  

t h e  hot deck procedure i s  most appropr ia t e .  

I f  m a r i t a l  s t a t u s  is blank,  but  r e l a -  

t i o n s h i p  i s  HEAD, t h e  head 's  spouse i s  n o t  

p r e s e n t ,  s ex  i s  no t  male, but  P-6, l i n e  num- 

ber of husband equa l s  00 (meaning husband 

l i v e s  elsewhere),  then  t h e  program w i l l  

a s s i g n  MARRIED. I f  l i n e  number of husband 

i s  no t  00, t h e  program w i l l  hot  deck m a r i t a l  

s t a t u s  by c h i l d r e n  ever  born. 

I f  t h e  r e l a t i o n s h i p  equa l s  SPOUSE, the  

program w i l l  a s s i g n  MARRIED t o  t h e  record.  If 

r e l a t i o n s h i p  is n e i t h e r  HEAD nor  SPOUSE, and 

t h i s  person i s  male and t h i s  pe r son ' s  l i n e  

number equa l s  t h e  l i n e  number of husband of 
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a married female i n  t h e  household, t h e  program I t h a t  t h e  d i f f e r e n c e  between ages  of a husband 

w i l l  a s s i g n  MARRIED. This  person is  presumed 

on t h i s  evidence t o  be t h e  husband of t h e  

female. I f  t h e r e  i s  no wi fe  i n  t h e  house f o r  

t h i s  person, t h e  program w i l l  hot  deck by age 

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

F i n a l l y ,  i f  s e x  is no t  MALE, but t h e r e  

i s  evidence ( l i n e  of husband i s  00 o r  equals  a 

l i n e  of a male i n  house) t h a t  t h e  woman has 

a husband, t h e  program a s s i g n s  MARRIED t o  

m a r i t a l  s t a t u s .  Otherwise, t h e  program w i l l  

ho t  deck by age,  r e l a t i o n s h i p ,  and c h i l d r e n  

ever  born.  

3 . 6  Age 

The e d i t  f o r  age  i s  long, but  no t  d i f f i -  

c u l t .  There a r e  many p a r t s ,  but  each p a r t  

makes use  of a c l e a r  r e l a t i o n s h i p  between one 

popula t ion c h a r a c t e r i s t i c  and another .  

The e d i t  begins  wi th  a check f o r  v a l i d  

code, a va lue  of 00 t o  99. I f  t h e  code i s  

v a l i d ,  a quick check w i l l  be made t o  s e e  

whether t h i s  pe r son ' s  age  i s  c o n s i s t e n t  w i t h  

h i s / h e r  mother 's  a g e  ( i f  t h e  person 's  mother 

i s  found i n  t h e  household) and wi th  t h i s  per-  

son 's  c h i l d r e n ' s  age  ( i f  t h i s  person i s  a 

woman and has  c h i l d r e n  i n  t h e  household). 

I f  t h e  ages  a r e  i n c o n s i s t e n t ,  t h i s  person 's  

age  w i l l  be blanked and t h e  program w i l l  

t r a n s f e r  back t o  t h e  beginning of t h e  age  

e d i t .  

The e d i t  w i l l  then determine whether 

t h i s  record is t h a t  of a married male ( sex  

equals  male, and m a r i t a l  s t a t u s  equals  mar- 

r i e d ) .  I f  s o ,  a sea rch  w i l l  be made among 

t h e  o the r  r ecords  of t h e  household f o r  h i s  

wi fe  ( a  woman has h i s  l i n e  number a s  l i n e  

number of husband). I f  no w i f e  i s  found, 

t h e  program goes t o  t h e  next  p a r t  of t h e  

e d i t .  I f  h i s  wi fe  i s  found, t h e  wi fe ' s  a g e  

w i l l  be checked f o r  v a l i d i t y  ( s h e  must be a t  

l e a s t  12 y e a r s  o ld ) .  The program now u s e s  a 

s p e c i a l  hot  deck value .  Based on t h e  f a c t  

and wi fe  v a r i e s  much l e s s  than t h e  ages  them- 

s e l v e s ,  a hot  deck i n  t h e  program w i l l  s t o r e  

t h e  d i f f e r e n c e  i n  age  (from previous  records)  

of a husband and wife .  This  va lue  i s  added 

t o  t h e  age of t h e  wi fe  of t h i s  person t o  form 

a computed age.  J u s t  t o  be s u r e  t h a t  t h i s  

computed age  i s  c o n s i s t e n t  wi th  o t h e r  char- 

a c t e r i s t i c s ,  i t  w i l l  be compared w i t h  y e a r s  

i n  d i s t r i c t  and h ighes t  grade completed. Such 

a check i s  a d v i s a b l e  because a computed age 

could g i v e  a person l e s s  y e a r s  i n  age  than t h e  

number of y e a r s  t h e  person has  l i v e d  i n  t h e  

d i s t r i c t .  

When comparison w i t h  t h e  age  of h i s  wi fe  

i s  n o t  u s e f u l  i n  determining t h e  age of a man, 

t h e  program w i l l  check r e l a t i o n s h i p .  I f  r e -  

l a t i o n s h i p  i s  HEAD, t h e  program w i l l  check t h e  

o t h e r  r ecords  of t h e  household ( i f  t h e r e  a r e  

any) f o r  any wi th  r e l a t i o n s h i p  equal  t o  SON/ 

DAUGHTER. Using an age d i f f e r e n c e ,  ho t  deck 

s i m i l a r  t o  t h e  technique descr ibed above f o r  

husband and wi fe ,  t h e  program w i l l  check t h e  

son o r  daugh te r ' s  age  and compute an  age f o r  

t h i s  person. The computed age w i l l  t hen  pro- 

ceed through a consis tency check t o  avoid 

obvious e r r o r  by comparing t h e  computed age 

wi th  y e a r s  i n  d i s t r i c t  and h ighes t  grade of 

school  completed. 

I f  t h e  record being e d i t e d  i s  that of a 

married woman, t h e  hot  deck technique us ing 

d i f f e r e n c e s  between t h e  age  of husband and 

wi fe  w i l l  be used. Consistency checks w i l l  

be made between t h e  computed age and t h e  age 

of he r  c h i l d r e n ,  her  yea r s  i n  t h e  d i s t r i c t ,  

and her  h ighes t  grade completed. 

I n  t h e  c a s e  of a female who i s  n o t  a 

, married woman wi th  he r  husband p resen t  i n  

t h e  household, a sea rch  w i l l  be made f o r  he r  

e l d e s t  c h i l d  ( i f  she  has any ch i ld ren)  i n  t h e  

household. I f  any of he r  c h i l d r e n  a r e  found, 

t h e  hot  deck technique of age  d i f f e r e n c e s  
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w i l l  be used t o  compute an age.  This computed I good reason t o  b e l i e v e  t h e  person i s  equal  t o  

age w i l l  then be checked f o r  consis tency wi th  

her  yea r s  i n  d i s t r i c t  and h ighes t  grade com- 

p le ted .  

When a man o r  woman does no t  f a l l  i n t o  

one of t h e  c a t e g o r i e s  descr ibed above, t h e  

program w i l l  s ea rch  f o r  t h e  person 's  mother 

i n  t h e  household. I f  t h e  person 's  mother i s  

found, an age w i l l  be computed us ing t h e  d i f -  

f e rence  i n  age  hot deck. The d i f f e r e n c e  i n  

age between c h i l d  and mother v a r i e s  much more 

than t h a t  between husband and wi fe  and t h i s  

i s  t h e  reason t h a t  t h i s  e d i t  i s  t r i e d  only  

a f t e r  t h e  husbandlwife age  d i f f e r e n c e  tech- 

n ique  is used. Numerous consis tency checks 

a r e  made between t h e  computed age  r e s u l t i n g  

from mother 's  age  minus t h e  hot deck value .  

The computed age w i l l  be checked a g a i n s t  t h e  

educa t iona l  c h a r a c t e r i s t i c s ,  y e a r s  i n  d i s t r i c t ,  

and h i g h e s t  grade completed; and i f  l e s s  than 

12 yea r s  o l d ,  m a r i t a l  s t a t u s ,  ch i ld ren ,  and 

economic a c t i v i t y .  The l a s t  check presumes 

t h a t  a person is a t  l e a s t  12 yea r s  o l d  i f  he/  

she  has  ever  marr ied ,  has  c h i l d r e n ,  o r  has  an 

economic a c t i v i t y  of any kind. 

I f  a person whose a g e  i s  missing has no t  

f a l l e n  i n t o  any of t h e  previous  c a t e g o r i e s ,  

and t h i s  person 's  r e l a t i o n s h i p  equa l s  SON/ 

DAUGHTER OF HEAD, a computed age  w i l l  be  made 

using t h e  head 's  age  and a hot deck value .  

This computed age then must pass  a number of 

consis tency checks be fo re  a c t u a l l y  being as -  

signed a s  t h e  person 's  age.  

I f  a person i s  n e i t h e r  a married male 

nor  a married female wi th  spouse p resen t  i n  

t h e  household, nor is t h e  person a female 

wi th  c h i l d r e n ,  nor  does t h e  person have h i s /  

h e r  mother i n  t h e  household, n o r  is  son o r  

daughter of  t h e  head, then he/she is funneled 

i n t o  one of t h r e e  groups based on o t h e r  in- 

formation i n  t h e  person 's  record.  I f  a per-  

son is head, has  ever  been married,  has c h i l -  

dren,  o r  has  an economic a c t i v i t y ,  t h e r e  is 

o r  g r e a t e r  than  12 yea r s  o l d .  Based on t h a t  

information,  t h e  v a l u e  received from t h e  hot  

deck should not  be below 12 f o r  t h i s  group. 

S imi la r ly ,  i f  a person a t t e n d s  school ,  has  

any school ing,  o r  can read and w r i t e ,  but i s  

no t  head, has  never  been married,  has  no 

c h i l d r e n ,  and has  no economic a c t i v i t y ,  

then t h i s  person w i l l  be  placed i n  a group 

l e s s  than 12 yea r s  o ld  but g r e a t e r  than o r  

equal  t o  5. The hot deck va lue  can then only  

be wi th in  t h a t  range.  A s i m i l a r  group w i l l  

be found f o r  those  l e s s  than  5 yea r s  o l d .  

Although no t  p e r f e c t ,  t h i s  technique l i m i t s  

t h e  range of va lues  that t h e  hot deck can 

t ake .  

3 . 7  Line n u m b a  0 6  h u b a n d  

Line number of husband i s  r e l e v a n t  only 

f o r  married females;  t h e r e f o r e ,  f o r  persons  

o t h e r  than  married females,  e n t r i e s  w i l l  be 

e l iminated.  I f  t h i s  person i s  head, and has  

her  husband p resen t  i n  t h e  household, t h e  pro- 

gram w i l l  check t o  determine whether P-6, l i n e  

number of husband, a c t u a l l y  equa l s  t h e  l i n e  

number of t h e  person who has SPOUSE f o r  r e -  

l a t i o n s h i p .  I f  it does n o t ,  t h e  program w i l l  

make l i n e  number of husband, t h e  spouse's  

l i n e  number. 

I f  t h i s  woman's husband i s  n o t  p resen t  

i n  t h e  household, a check w i l l  be made t o  

determine whether t h e  l i n e  number of husband, 

P-6, equa l s  00, meaning t h e  husband is l i v i n g  

elsewhere. I f  i t  does ,  a l l  is c o n s i s t e n t  and 

t h e  program proceeds t o  t h e  next  e d i t .  I f  it 

does n o t ,  t h e  program assumes m a r i t a l  s t a t u s  

is c o r r e c t ,  that is ,  t h e  woman i s  t r u l y  mar- 

r i e d  and s i n c e  no husband was found i n  t h e  

household, t h e  program w i l l  a s s i g n  00 t o  l i n e  

number of husband, assuming t h e  husband l i v e s  

elsewhere. 

I f  t h i s  woman's r e l a t i o n s h i p  t o  head i s  

SPOUSE, then  t h e  program w i l l  check t o  s e e  
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whether P-6, l i n e  number of husband equa l s  I household who r e a l l y  could be t h i s  pe r son ' s  

t h e  l i n e  number of t h e  head. I f  it does ,  t h e  

program proceeds t o  t h e  next  e d i t .  I f  i t  does 

n o t ,  t h e  program w i l l  a s s i g n  t h e  l i n e  number 

of t h e  head t o  P-6. 

When a married females ' s  r e l a t i o n s h i p  i s  

n e i t h e r  HEAD nor SPOUSE, t h e  l i n e  number of 

husband w i l l  be checked t o  s e e  i f  it i s  00. 

I f  i t  is ,  the  p r o p a m  w i l l  proceed t o  t h e  nex t  

e d i t .  I f  i t  is  n o t ,  then ( s i n c e  the  woman i s  

married and h e r  husband is  n o t  l i v i n g  e l s e -  

where) he should be l i v i n g  i n  t h e  household, 

and thus  h i s  l i n e  number should be t h i s  wom- 

a n ' s  l i n e  number of husband. I f  i t  is  n o t ,  

t h e  program assumes that her  m a r i t a l  s t a t u s  

i s  c o r r e c t ,  t h a t  she  t r u l y  i s  married,  and 

a s s i g n s  00 t o  he r  l i n e  number of husband. 

3 . 5  Mo-tfia l i v i n g  and rno- t f i a '~  l i n e  n m b a  

The e d i t s  f o r  t h e s e  two i tems a r e  shown 

s e p a r a t e l y  i n  t h e  f low c h a r t s  i n  t h e  e x h i b i t .  

They a r e ,  however, i n t e r r e l a t e d .  For persons  

who r e p o r t  o t h e r  than  YES f o r  mother l i v i n g ,  

mother 's  l i n e  number w i l l  be checked t o  s e e  

whether i t  i s  00 o r  whether it equa l s  t h e  

l i n e  number of a female g r e a t e r  than o r  equal  

t o  12 y e a r s  o ld .  I f  e i t h e r  of t h e s e  cases  

a r e  t r u e ,  t h e  program assumes t h e  person has 

a mother and a s s i g n s  YES t o  P-7. I f  n e i t h e r  

of t h e s e  cases  a r e  t r u e ,  t h e  program checks 

t h e  e n t r y  f o r  P-7. I f  it i s  NO o r  DOES NOT 

KNOW, t h e  program s k i p s  t o  t h e  e d i t  f o r  P-9. 

Otherwise it a s s i g n s  DOES NOT KNOW a s  t h e  

en t ry .  

Line  number of mother i s  ed i t ed  on ly  f o r  

those  persons  who have a YES answer i n  P-7, 

i n d i c a t i n g  t h a t  they have a mother. I f  l i n e  

number of mother equa l s  00, t h i s  is  a v a l i d  

answer and no o t h e r  consis tency check can be 

made. The program proceeds t o  t h e  next  e d i t .  

I f  t h e  e n t r y  is no t  00, a check w i l l  be made 

t o  s e e  whether t h e  l i n e  number of mother, 

P-8, equa l s  t h e  l i n e  number of someone i n  t h e  

mother, t h a t  is, a female who is 12 y e a r s  o r  

o l d e r .  I f  so ,  t h e  program proceeds t o  t h e  

next e d i t ,  b u t  i f  n o t ,  t h e  program a s s i g n s  a 

va lue  of 00, making t h e  assumption that t h e  

person t r u l y  has  a mother, but t h a t  she  l i v e s  

elsewhere.  

The e n t r i e s  f o r  country of b i r t h  and 

y e a r s  l i v e d  i n  t h e  d i s t r i c t  can be  checked 

f o r  consis tency s i n c e  t h e r e  a r e  s t r o n g  r e l a -  

t i o n s h i p s  between t h e  two i tems.  There a r e  

a l s o  r e l a t i o n s h i p s  between d i f f e r e n t  members 

of t h e  household and assumptions can be  made 

from o t h e r  family members a s  t o  whether o r  

n o t  t h i s  person has  migrated.  

3.91 Country of birth.--The e n t r y  f o r  

country of b i r t h  w i l l  only  be a l t e r e d  i f  it i s  

out  of range (no t  1 through 4 ) .  I f  t h e  e n t r y  

f o r  y e a r s  i n  d i s t r i c t  is ALWAYS, t h e  code f o r  

Popstan w i l l  be  ass igned country  of b i r t h .  

I f  t h e  e n t r y  i s  o t h e r  than  ALWAYS, informat ion 

from o t h e r  people  i n  t h e  household w i l l  be 

looked a t  f o r  c l u e s  t o  t h i s  person 's  country  

of b i r t h .  

I f  t h e  country of b i r t h  i s  blank o r  non- 

v a l i d  and the  y e a r s  i n  d i s t r i c t  i s  o t h e r  than  

ALWAYS, a sea rch  i s  made f o r  t h e  person 's  

mother. I f  t h e  mother i s  found i n  t h e  house- 

hold,  t h e  mother 's  y e a r s  i n  d i s t r i c t  i s  ex- 

amined. I f  mother 's  yea r s  i n  d i s t r i c t  i s  

ALWAYS, t h i s  pe r son ' s  country of b i r t h  is  

ass igned POPSTAN. I f  mother d i d  n o t  always 

l i v e  i n  d i s t r i c t ,  but  t h i s  pe r son ' s  age  is  

l e s s  than  o r  equal  t o  t h e  number of y e a r s  

that mother has l i v e d  i n  t h e  d i s t r i c t ,  t h e  

program a s s i g n s  POPSTAN t o  country  of b i r t h .  

I f  t h i s  pe r son ' s  a g e  is g r e a t e r  than  t h e  num- 

ber  of y e a r s  mother has l i v e d  i n  t h e  d i s t r i c t ,  

and mother 's  country  of b i r t h  i s  v a l i d ,  t h i s  

person 's  country  of b i r t h  is ass igned t h e  

same country  of b i r t h  a s  mother 's .  
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I f  t h i s  pe r son ' s  mother is not  i n  t h e  I c h i l d ' s  mother 's)  y e a r s  i n  d i s t r i c t  a r e  

household, but  t h i s  person i s  a son o r  daugh- 

t e r  of t h e  head, then  s e v e r a l  checks can be 

made us ing informat ion from t h e  head 's  record.  

I f  t h e  head 's  yea r s  i n  d i s t r i c t  is ALWAYS, 

t h e  program w i l l  a s s i g n  POPSTAN a s  country  

of b i r t h  t o  t h i s  pe r son ' s  record.  I f  t h e  

head 's  y e a r s  i n  d i s t r i c t  is no t  ALWAYS, but 

t h i s  pe r son ' s  age  i s  l e s s  than o r  equal  t o  

t h e  number of y e a r s  that t h e  head has spent  

i n  t h i s  d i s t r i c t ,  t h e  program w i l l  a s s i g n  

POPSTAN a s  t h i s  pe r son ' s  country  of b i r t h .  

I f  t h i s  pe r son ' s  age  is more than t h e  number 

of y e a r s  t h e  head has spent  i n  t h i s  d i s t r i c t ,  

t h e  program w i l l  a s s i g n  t h e  head 's  country  

of b i r t h  i f  i t  has a v a l i d  code of 1 through 

4. 

Qui te  d i f f e r e n t  imputat ions  can  be made 

depending on whether o r  n o t  a person is 12 

yea r s  o l d  o r  over.  I f  a person i s  l e s s  than 

12 yea r s  of age,  country of b i r t h  w i l l  be ho t  

decked from t h e  f i r s t  previous  record f o r  a 

c h i l d  under 12 yea r s  o l d  by age and sex.  I f  

t h e  person is 12 o r  o l d e r  and is female, t h e  

program w i l l  check t o  s e e  i f  she  has  a hus- 

band i n  t h e  household. I f  t h e  woman has a 

husband and he has a v a l i d  country of b i r t h  

code, t h e  program w i l l  a s s i g n  h i s  country  of 

b i r t h  code t o  he r  record.  I f  t h e  husband 

does no t  have a v a l i d  country o r  b i r t h  code, 

h i s  y e a r s  i n  d i s t r i c t  w i l l  be looked a t .  I f  

h i s  yea r s  i n  d i s t r i c t  is  coded ALWAYS, t h i s  

woman's country  of b i r t h  w i l l  be ass igned 

POPSTAN. I f  t h e  husband's yea r s  i n  d i s t r i c t  

is  not  ALWAYS, then t h e  woman's country  of 

b i r t h  w i l l  be hot  decked by age  and sex.  

When a woman over 12 yea r s  o l d  does no t  

have a husband i n  t h e  household, she  may be 

t h e  mother of a c h i l d  i n  t h e  household. I n  

t h i s  case ,  t h e  program w i l l  sea rch  f o r  her  

e l d e s t  c h i l d .  I f  t h e  c h i l d  cannot be found, 

t h e  program ho t  decks country  of b i r t h  by 

age  and sex.  I f  t h e  c h i l d  has a v a l i d  coun- 

t r y  of b i r t h  code and t h i s  pe r son ' s  ( t h e  

g r e a t e r  than t h e  c h i l d ' s  age ,  t h e  program 

w i l l  hot  deck country  of b i r t h  by age and 

sex.  But i f  t h i s  pe r son ' s  y e a r s  i n  d i s t r i c t  

a r e  l e s s  than o r  equal  t o  t h e  c h i l d ' s  age ,  

t h e  program w i l l  u s e  t h e  c h i l d ' s  country  of 

b i r t h  t o  a s s i g n  t o  t h i s  person. 

When t h e  person whose record t h e  program 

is e d i t i n g  is no t  female, but male, t h e  pro- 

gram can t r y  t o  f i n d  t h e  man's wife ,  o r  i f  

he  i s  t h e  head of t h e  family ,  t h e  program 

I w i l l  t r y  t o  f i n d  t h e  man1 s ch i ld ren .  F i r s t  

t h e  program a t t empts  t o  f i n d  t h e  man's wi fe .  

I f  found, and h i s  y e a r s  i n  t h e  ' d i s t r i c t  a r e  

less than o r  equal  t o  h i s  w i f e ' s  y e a r s  i n  

t h e  d i s t r i c t ,  t h e  w i f e ' s  country  of b i r t h  i s  

ass igned t o  t h e  man's r ecord .  I f  t h e  man's 

y e a r s  i n  d i s t r i c t  a r e  g r e a t e r  than h i s  w i f e ' s ,  

country  of b i r t h  w i l l  be imputed by a g e  and 

sex  us ing  a hot  deck. When t h e  man is t h e  

head of t h e  family  and he  has  a son o r  

daughter p resen t  i n  t h e  household, and t h e  

man has been i n  t h e  d i s t r i c t  f o r  t h e  same 

amount of t ime o r  less than t h e  c h i l d ' s  age ,  

then t h e  program w i l l  a s s i g n  t h e  same coun- 

t r y  of b i r t h  a s  h i s  c h i l d ' s .  I f  t ime i n  

d i s t r i c t  is g r e a t e r  than  h i s  c h i l d ' s  age ,  

t h e  program w i l l  hot  deck by age.  

3.92 Years l i v e d  i n  d i s t r i c t .  --Like 

country  of b i r t h ,  t h i s  ques t ion  is important 

i n  compiling s t a t i s t i c s  on t h e  mobi l i ty  of 

t h e  popula t ion.  I n  some i n s t a n c e s ,  a sub- 

group of t h e  popula t ion may be  f a r  more 

mobile than t h e  n a t i o n  a s  a whole. The e d i t  

w i l l  t a k e  i n t o  cons ide ra t ion  t h e  pe r son ' s  

p l a c e  of b i r t h  and t h e  responses  f o r  o t h e r  

members of t h e  households. 

I f  t h e  yea r s  a person has l i v e d  i n  t h e  

d i s t r i c t  is  ALWAYS, but  t h e  country  of b i r t h  

is  no t  POPSTAN, t h e  pe r son ' s  a g e  w i l l  be a s -  

signed t o  yea r s  i n  d i s t r i c t .  It is assumed 

that a l though born o u t s i d e  of Popstan t h e  

person moved i n t o  t h e  d i s t r i c t  when he / she  
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was l e s s  than 1 year  of age.  The next  p a r t  I t h i s  person 's  y e a r s  i n  d i s t r i c t .  When t h e  

of t h e  e d i t  checks f o r  a v a l i d  e n t r y  (00 t o  

97) i n  yea r s  l i v e d  i n  d i s t r i c t .  S ince  t h e  

number of y e a r s  a person has l i v e d  i n  t h e  

d i s t r i c t  cannot be g r e a t e r  than t h e  person 's  

age,  age  w i l l  be ass igned t o  t h e  y e a r s  i n  

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

When t h e  category does no t  have a v a l i d  

code, t h e  program w i l l  do an i n t e r r e c o r d  

check by searching f o r  t h e  person 's  mother 

i n  t h e  household. I f  found, t h e  mother can 

provide  informat ion h e l p f u l  i n  a s s ign ing  m i s s -  

ing  va lues .  I f  t h e  person 's  mother has a l -  

ways l i v e d  in t h e  d i s t r i c t  and her  country  of 

b i r t h  is POPSTAN ( a s  it should be),  t h e  pro- 

gram w i l l  a s s i g n  ALWAYS t o  t h i s  person 's  y e a r s  

i n  d i s t r i c t  ca tegory.  I f  mother 's  country  of 

b i r t h  is  no t  POPSTAN even though he r  y e a r s  i n  

d i s t r i c t  is ALWAYS (something i s  wrong wi th  

mother ' s ca tegor ies )  , t h e  program w i l l  ignore  

mother 's  country of b i r t h  and a s s i g n  a g e  t o  

y e a r s  in d i s t r i c t .  I f  mother 's  y e a r s  i n  d i s -  

t r i c t  is no t  ALWAYS, but  is a v a l i d  code (00 

through 97) and t h e  person 's  age  i s  l e s s  than 

t h e  number of y e a r s  t h e  mother has l i v e d  i n  

t h e  d i s t r i c t ,  t h e  e d i t  w i l l  go back and check 

mother 's  country  of b i r t h .  I f  mother 's  coun- 

t r y  of b i r t h  is POPSTAN, t h e  program w i l l  

a s s i g n  ALWAYS t o  t h i s  persons  y e a r s  i n  d i s -  

t r i c t .  I f  mother 's  country of b i r t h  i s  no t  

POPSTAN, t h e  program w i l l  a s s i g n  t h i s  person 's  

age  t o  y e a r s  i n  d i s t r i c t .  However, i f  a per-  

son ' s  age  is equal  t o  o r  g r e a t e r  than  mother 's  

y e a r s  i n  d i s t r i c t ,  t h e  program w i l l  a s s i g n  

mother 's  y e a r s  i n  d i s t r i c t  t o  t h i s  person 's  

y e a r s  i n  d i s t r i c t .  

When t h e  per son' s record being ed i t ed  

is a son o r  daughter of t h e  head, it is some- 

t imes u s e f u l  t o  check t h e  head 's  record f o r  

p o s s i b l e  informat ion t o  a i d  i n  a s s ign ing  

va lues  f o r  miss ing d a t a .  When t h e  head was 

born i n  Popstan and always l i v e d  i n  t h i s  

d i s t r i c t ,  t h e  program w i l l  a s s i g n  ALWAYS t o  

head always l i v e d  i n  t h e  d i s t r i c t ,  but was 

no t  born i n  Popstan,  t h i s  pe r son ' s  age  w i l l  

be ass igned t o  d i s t r i c t .  When t h e  head 's  

e n t r y  f o r  y e a r s  i n  d i s t r i c t  is no t  ALWAYS, 

but  is a v a l i d  code, t h i s  informat ion can be 

used i f  it is  c o n s i s t e n t  w i t h  t h e  age  of t h e  

record of t h e  person being ed i t ed .  I f  t h e  

person 's  age  is  equal  t o  o r  g r e a t e r  than  t h e  

number of y e a r s  i n  t h e  d i s t r i c t  of t h e  head, 

t h e  program w i l l  u s e  t h e  head 's  y e a r s  i n  d i s -  

t r i c t  a s  t h e  y e a r s  i n  d i s t r i c t  of t h e  son o r  

daughter ( t h i s  person).  I f  t h i s  person 's  age  

i s  l e s s  than t h e  head 's  y e a r s  i n  d i s t r i c t ,  

t h e  program w i l l  a s s i g n  a v a l u e  depending on 

t h e  country  of b i r t h  of t h e  head, ALWAYS i f  

t h e  head was born i n  POPSTAN; i f  it was no t  

Popstan,  t h e  program a s s i g n s  t h e  person 's  age  

t o  y e a r s  i n  d i s t r i c t .  

When a l l  of t h e  above e f f o r t s  f a i l  t o  

produce a good va lue ,  t h e  program w i l l  a s s i g n  

NOT REPORTED t o  y e a r s  i n  d i s t r i c t  f o r  t h i s  

p e r  son. 

3.10 E d u d a n  and Mu.ucy 

The e d i t s  f o r  educat ion and l i t e r a c y  

app ly  only  t o  people who a r e  5 y e a r s  o r  o l d e r .  

I n t e r r e c o r d  checks provide  ve ry  l i t t l e  a s s i s -  

t a n c e  i n  providing evidence f o r  a pe r son ' s  

educa t iona l  l e v e l .  Therefore,  e d i t s  f o r  

school a t tendance,  h ighes t  grade completed, 

and a b i l i t y  t o  read and w r i t e  ( l i t e r a c y )  w i l l  

no t  be presented he re  s i n c e  they  w i l l  be no 

d i f f e r e n t  than t h o s e  provided i n  P a r t  C. 

(Refer t o  chap te r  C-6, s e c t i o n  6.7, and e d i t  

P-11 found i n  e x h i b i t  C-6-2 i n  t h e  appendix 

f o r  P a r t  C.) 

The ques t ions  on f e r t i l i t y ,  i tems P-14 

through P-17, a r e  asked of a l l  females 12 

y e a r s  o r  o l d e r .  A woman now p a s t  ch i ldbear -  

ing  age w i l l  s t i l l  have c h i l d r e n  ever  born. 

Item P-18 is  asked only  of females 12 t o  49 
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years  o ld .  Although some women can bear  I da ta .  The e d i t s  presented i n  Pact C ,  chap- 

c h i l d r e n  p a s t  t h e  age of 49, t h e  event i s  so  I t e r  C-6, s e c t  ion 6.9 would not  change s i n c e  

r a r e  i t  is considered i n s i g n i f i c a n t .  I no i n t e r r e c o r d  checks would be made. The 

shown here  f o r  f e r t i l i t y  items. The reader  

is r e f e r r e d  t o  chapter  C-6, s e c t i o n  6.8 and 

The e d i t s  f o r  ques t ions  on f e r t i l i t y  can 

make l i t t l e  use  of i n t e r r e c o r d  checks. For 

t h i s  reason, no a l t e r n a t i v e  e d i t s  w i l l  be 

4 .  SERIAL NUMBER 

reader  i s  r e f e r r e d  t o  t h e  above s e c t i o n  i n  

P a r t  C and t h e  accompanying flow c h a r t s  which 

a r e  found i n  e x h i b i t  C-6-2 i n  t h e  appendix. 

exh ib i t  C-6-2, e d i t s  P-14 t o  P-18, which may I After  t h e  program has  ed i t ed  each i tem 

be found i n  t h e  appendix of P a r t  C .  1 i n  a l l  t h e  records  f o r  a housing u n i t ,  a new 

3.72 Economic chmcRh~.?Xu 
s e r i a l  number w i l l  be assigned t o  t h e  housing 

record and each population record.  Th i s  pre- 

There is r e l a t i v e l y  no r e l a t i o n s h i p  be- I cau t ion  is taken t o  avoid d i f f i c u l t i e s  which 

tween t h e  working s t a t u s  of one member of a I may occur when t h e  records  a r e  so r ted  before  

household and another .  For t h i s  reason,  ex- I being t abu la ted .  Key opera to r s  occas iona l ly  

m i n i n g  t h e  records  of o t h e r  people i n  t h e  I e n t e r  t h e  wrong s e r i a l  number through a t ran-  

household would only make e d i t s  f o r  economic I s c r i p t i o n  e r r o r  r e s u l t i n g  i n  two s e t s  of 

c h a r a c t e r i s t i c s  longer and more complicated I records ,  a c t u a l l y  d i s t i n c t ,  which have t h e  

a t  l i t t l e  o r  no ga in  i n  t h e  q u a l i t y  of t h e  I same s e r i a l  number. 



APPENDIX 



POPSTAN 1980 CENSUSES OF POPULA 

VACATION7 ON BUSINESS7 IN THE 

PERSONS WHO HAVE NO USWL 
DENCE ELSEWHERE7 

1 - Conventional HU 

- Stone, cement, l ime 

- T i l e ,  s la te .  marble being bought - Btd i n t e r v i e w .  

- Leaves, reed, mud 3 - Rent f ree  o r  other arrangement - Ehd 
- Other mater ia l  

2 - 1 un l t ,  at tached R o d  to the necrrest gotdar. 

3 - 2 t o  4 u n i t s  

4 - 5 t o  9 un i t s  4 - Barboo, leaves, reed, mud 

5 - 10 un i t s  o r  more 5 - Other mater ia l  o r  none Ehd i n t e r v i e w .  
- - - - - - - -- 
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WHAT IS  THE W E  OF THE 
HEAD OF THIS HOUSEHOLD7 

WMES OF ALL OTHER PERSONS 
WHO USUALLY LIVE HERE7 BE 
SURE TO INCLUDE BABIES AN0 
ELDERLY PERSONS. 

MEMBERS OF THE HOUSEHOLO 
AWAY ON VACATION7 ON 
BUSINESS7 I N  THE HOSPITAL7 

ANY PERSONS WHO HAVE NO 
USUAL RESlOENCE ELSEWHERE7 

Lis t  i n  t h i s  order: 

8md 
Spouse of head 
Newr mnied ohi ldmn of 

head o r  apowe (by age)  
Ever nnrried ohiMron of 

hsnd or  e p m s s  and 
t h e i r  f m t i l i e s  (by age) 
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or  epowe 
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N 00 

01 02 03 04 05 

M 06 07 08 
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U 13 14 15 16 17+ 

P- lc .  I f  o n l y  
m r k  X 
Canrpleta 

PERSONS 

IURlTAL 
STATUS 

I -Mar r led  

2-Olvorced 

3-Saparated 

4-Wldrred 

5-Never 
m r r l e d  

I f u r n o r  
04 2. 3, 
4, o r  5 ,  
s k i p t o  
P-7. 

P-5 

I-Mar 

2-OIV 

3-Sep 

4-W 1 d 

5- NM 

I-Mar 

2-OIV 

3 - s ~ ~  

4-Wid 

5-NM 

I-Mar 

2-OIV 

3-Sep 

4-Wid 

5-NM 

I-Mar 

2-01" 

3-SeP 

4-Wid 

5-NM 

I-Mar 

2-011 

3-SeP 

4-Wid 

5-NM 

I-Mar 

2 - ~ i v  

3-SCP 

4-Wl d 

5-NM 

1-Mar 

2 - ~ i v  

3 - S ~ P  

4-Wid 

5-NM 

1-Mar 

2-OIV 

3-Sep 

4-W I d 

5-WM 

PERSONS--I 

PERSONS 12 YEARS AND OLDER 

WHAT IS . . . ' 5  

$kTiOO)l- 
Td(FET!:y 
HOUSEHOLO7 

I - k a d  

2-Spouse 
o f  h u d  

3-Son or 
daughter 
o f  head/ 
spouse 

4-Other 
r e l a t l v e  

5-Non- 
"Iative 

P-2 

I-Head 

2-spause 

3-Son/Oau 

4-0th re1  

5-Nonrel 

I-Head 

2-spouse 

3-Son/oau 

4-0th re1 

5-Nonrel 

I-Head 

2-spouse 

3-Son/3au 

4-0th re1  

5-Nonrel 

I-Nead 

2-spouse 

3-Son/D.u 

4-0th r e l  

5-Nonre I 

I-Heed 

2-spouse 

3-Son/Oau 

4-0th re1  

5-Nonrel 

I-Head 

2-spouse 

3-Son/Dau 

4-0th re1  

5-Nonrel 

I-Head 

2-spouse 

3-Son/Oau 

4-0th re1 

5-)(onre I 

1- Head 

2-spouse 

3-Son/Oau 

4-0th r a l  

5-Nonrel 

back. 

WRIED 
FEHAUS 

L a d  
l i v e a i n  
t h i s  RU, 
enter  
h i s  t i n s  
nM6er. 

iLeband 
l i v e s  
e l s e -  
where 
oircLs 
00 .  

P-6 

O0 

O0 

O0 

O0 

O0 

O0 

O0 

O0 

have 1 
i e  w m l  

010 
. . . 
W ANY 
WORK 
AT ALL 
NOT IN- 
CLUOING 
WN 
HOUSE- 
WORK? 

!-Yes 

Skip ta 

P-20. 

2-No 

P-17 

I-Yes 

2-No 

I-Yes 

2-No 

1-Yes 

2-No 

I-Yes 

2-No 

I-Yes 

3-Sel f 

4-Unpaid 

5-AF 

I-ER 

2-EE 

3-Se l f  

4-Unpaid 

5-AF 

I-ER 

2-EE 

j - ~ e ~ f  

4-Vnpa i d 

5-AF 

1-ER 

2-EE 

3-Self 

4-Unpal d 

5-AF 

a f t e r  

2-No 2-No 
3-Not want t h i n g  

e l s e  4-Unable 

I-Work I -Job  1 I 
I 

2-Gun hswk 

3-School 

4 -Sne-  
t h i n g  
e l s e  

1 -Work 

2-Gun hsuk I-Yes I-Yes 2-No j o b  
ava i  I- 3-School 

2-% 2-No a b l e  
4- Sone- 

SEX 

2-Ferm1e 

P-3 

- 

- 
- 

- 
- 

WHY WAS . . . MOT 
LOOKING 
FOR WORK7 

I-Had j o b  
Skip t o  
P-d l .  

22Job 
.Val I- 
able 

I - D I ~  m t  
want j o b  

4-Unable 
t o  m r k  

,If 22 
i n t s r v i s v  
for t h i s  
F r e o n .  

P-19 

I -Job  

2-NO j o b  
ava i  I- 

3-Not want 

4-Unable 

I -Job 

2-NO j o b  
av.1 I- 

3-Not want 

4-Unable 

l -Job 

2-NO j o b  
ava l  I- 

3-Not want 

4-Unable 

I-Job 

2-NO j o b  
ava i  I- 

3-Not want 

4-Unable 

I-Job 

2-No j o b  
ava i  I- 

WAS . . . 
LOOK- 
ING 
FOR 
WORK7 

Y e s  

2 

foy t h t e  

f:;~ 

2- No 

P-18 

I-Yes 

2-No 

I-Yes 

2-NO 

I-Yes 

2 - m  

1-Yes 

2 - m  

I-Yes 

t h i n g  
e l s e  

I-Work 

2-Gun hswk 

3-School 

4-Sanc- 
t h i n g  
e l s e  

ALL 

AGE 
AS OF 
LAST 
BIRTH- 

:Lr 
1 yam,  d r o l e  
00 .  

P-4 

O0 

O0 

O0 

HOW 
WNY 
HWRS 
PER 
WEEK 
010 . . . 
USU- 

;;:: 
AT ALL 
JOBS. 
NOT 
IN- 
CLUO- 

::: 
HOUSE- 
WORK7 

P-20 

IS  . . . 
LIVING7 

I-Yes 

2-No 

3-Does 
mt 
knov 

If NO 
o r  
WES 
NOT 

KM)W, akip 

to 
P-n. 

P-7 

I-Yes 

2-No 

3-Does 
no t  
k n a  

I-Yes 

2-110 

3-Does 
mt 
knov 

I-Yes 

2-No 

3-Does 
" o t  
know 

I-Yes 

2-No 

3-Does 
mt 
k n a  

I-Yes 

2-)(0 

3-Does 
m t  
k n a  

I-Yes 

2-No 

3-Does 
no t  
k n w  

I-Yes 

2-No 

3-Does 
no t  
know 

I-Yes 

2-No 

3-Does 
mt 
k n a  

i s t e d p r s o n s .  
&dent 

)-Yes 

2-NO 

I N  WHAT 
COUNTRY 
WAS . . . 
BORN7 

I-Popstan 

2-Endar 

3 - V l c t o r l a  

4-Other 

P-9 

I- Pop 

2-End 

3-v ic  

4-Other 

I-Pop 

2-End 

3-Vic 

4-Other 

I-Pop 

2-End 

3-Vic 

4-Other 

1 -Pop 

2-End 

3-Vic 

4-Other 

I-Pop 

2-End 

3-Vic 

4-Other 

I-Pop 

2-End 

3-Vic 

4-Other 

I -Pop 

2-End 

3-Vic 

&Other 

I -Pop 

2-End 

3-Vic 

4-Other 

Have I missed 
u-2 

'S MOTHER 

I f  mother 
l i u e e i n  
t h i s  HU, 
enter  
her l ine  
mmber. 

If m t h e r  
l i v e s  
e tas-  
where 
c i r c l e  
00 .  

P-8 

00 

00 

00 

00 

00 

00 

W 

00 

o r  hm no 

- 
- 

here, 0 c 
back. 

HW 
IUNY 
YEARS 
HAS . .  . 
LIVE0 
CONTIN- 
UOUSLY 
IN THIS 
01s- 
TRlCT7 

s e r  

I  .year. o t r c l s  

00. 

I f  
a h a ,  c i r c l e  

98 .  

P-10 

W 98 

00 98 

00 98 

00 98  

00 98 

00 98 

00 98 

00 98 

anyone7 
r e a i d e m  

O0 

I-Yes 

2-NO 

WAS . . .-- 
I-Employer 

(ER) 

2-Employee 
f o r  pay 
(EE) 

3 -Se l f -  
employed 
o r  own 
account 
worker 

4-Unpaid 
fen1 l y  
worker 

5 -Armd 
Forces 
(AF) 

P-23 

I-ER 

2-EE 

3-Se l f  

4-UnpaI d 

5-AF 

I-ER 

2-EE 

3-Self 

4-Unpaid 

5-AF 

I-ER 

2-EE 

3-Self 

4-Unpal d 

5-AF 
- - 

I-ER 

?.-EE 

3-Self 

4-Unpa l d 

5-AF 

I-ER 

2-EE 

Ourlng June -- 
WHAT WAS . . . 'S 
PRINCIPAL JOB7 

marribe  t h e  
s p s d f i o  kind 
of w r k  that . . . wae doing 
moh a s :  making 
o k a ~  pota, ssp 
m n t .  driving a 
truck, W f e ,  
f a n  helper, 
e t o .  

P-21 

1 .  

I 

I 

o;L; 

'IN WHAT KIND OF 
BUSINESS OR 
I NDUSTRY WAS 
THIS7 

Dseoribe tke  
speoif ic  type 
o f  bwtnsae o r  
i n d u o t q  a w h  
a s :  fann, bun 
oonpantl, m l  
mins, autombi le  
repair  ahop. 
A n s d  Forme. 
e t a .  

P-22 

. 

I I 

- 

- 

3- Not want 

4-Unable 

I-Job 

2-No j o b  
ava i  I- 

3-Not want 

4-Unable 

I I I I O0 

1 I 

P - l d .  N d e r  o f  l i n e s  
cancel l e d  

P- le .  Popu la t ion  count 
e d i t  

1 
- 
- 

O0 

- 

O0 

I - 
- 

O0 

0 P- lb .  TOTAL 

.l&z 



ALL PERSONS 

1 - ( h a d  o r  being bought - S k i p  to 8-11. 

1 - Pipe o r  p u p  inslde bu l ld ing 

2 - P l p  o r  p u p  w t s l d e  bu i ld lnp 

3 - Bot t led o r  unncd  water 

4 - Closed wel l  o r  closed spring 
I - Stone. cement. stucca, b r l c k  5 - Open we l l  o r  spr ing 

Round t o  the neurmrrst goLdar. 

I - Stone, cemnt, br ick .  t l l e .  s la te  

4 - Covered p i t  

4 - B d o o ,  leaves. read, mud 

I - Habitable for year-round use 

2 - T i l e .  s la te ,  marble 2 - Habitable for  seasonal use 

3 - Mot habitable 
3 - Hand bas I n  w i t h  piped water 

4 - Leaves. reed, mud 4 - Portable tub o r  basin 
5 - Other m t e r i a l  5 - Other 
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E x k i b L t  F- 3 - 3 .  BOOKLET SHORT-FORM 2 U E S T l O N N A l  RE FOR 7 980 C E N S U S  O F  P O P S T A N  

POPSTAN 1980 CENSUSES OF POPULATION AND HOUSING 
SHORT FORM 
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E r k i b i Z  F- 3- 3. BOOKLET SHORT- FORM QESTTONNAZRE FOR 19 80 CENSUS OF P O P S T A N - - C O ~ ~ ~ W C ~  

Page 2 

w 

z 

g 
1 

(1 )  

0  1  

02 

0 3  

04 

05 

0 6 

07 

0 8 

09 

10 

WHAT IS THE NAME OF THE HEAD OF THIS HOUSEHOLD? 

NAMES OF ALL OTHER PERSONS WHO USUALLY LIVE HERE? 
BE SURE TO INCLUDE BABIES AND ELDERLY PERSONS. 

MEMBERS OF THE HOUSEHOLD AWAY ON VACATION? 
ON BUSINESS? IN THE HOSPITAL? 

ANY PERSONS WHO HAVE NO USUAL RESIDENCE ELSEWHERE? 

List  i n  t h i s  order: 

Read 
Spouse of head 
Never married children of head/spowe (by age) 
Ever m F i e d  chh(2dren of head/spowe and their  
famiZies (by age) 

Other re la t ives  of head/spouse 
Nonrelatives 

(2 )  

Fami l y name Given name 

Fami l y name Given name 

Fam i l y name Given name 

Fami l y name Given name 

Fami l y  name Given name 

Fami l y name Given name 

Family name Given name 

Family name Given name 

Fami l y  name Given name 

Fami l y name Given name 

WHAT IS . .  .'S RELATIONSHIP TO THE HEAD OF 

I n t e ~ p r e t  categories 3 t o  7 t o  mean 
relationship t o  head or spouse. 

1 Head 5 Grandchi ld o r  great -  
Spouse grandchi I d  

o f  head 6 Parent 

3 Son/daughter 7 Other r e l a t i v e  

4 Spouse o f  8 Nonre la t i ve  
soddaugh te r  

(3 )  

1 Head 5 Grandchi I d  ( o r  g rea t )  

2 Spouse 6 Parent 

3 Son/dau 7 Other r e l a t i v e  

4 SP o f  son/dau 8 Nonre la t i ve  

1 Head 5 Grandchi ld ( o r  great )  

6 Parent 2 Spouse 

3 Son/dau 7 Other r e l a t i v e  

4 SP o f  son/dau 8 Nonre la t  i v e  

1 Head 5 Grandchi I d  (o r  g rea t )  

6 Parent 2 Spouse 

3 Son/dau 7 Other r e l a t i v e  

4 SP o f  son/dau 8 Nonre la t i ve  

1 Head 5 Grandchi l d  ( o r  g rea t )  

6 Parent 2 Spouse 

3 Son/dau 7 Other r e l a t i v e  

4 SP o f  son/dau 8 Nonre la t  i v e  

1 Head 5 Grandchi l d  (o r  great )  

2 Spouse 6 Parent 

3 Son/dau 7 Other r e l a t i v e  

4 SP o f  son/dau 8 Nonre la t i ve  

1 Head 5 Grandchi ld ( o r  g rea t )  

2 Spouse 6 Parent 

3 Son/dau 7 Other r e l a t i v e  

4 SP o f  son/dau 8 Nonre la t  i v e  

1 Head 5 Grandchi l d (o r  g rea t )  

6 Parent 2 Spouse 

3 Son/dau 7 Other r e l a t i v e  

4 SP o f  son/dau 8 Nonre la t i ve  

1 Head 5 Grandchi ld ( o r  g rea t )  

2 Spouse 6 Parent 

3 Son/dau 7 Other r e l a t i v e  

4 SP o f  son/dau 8 Nonre la t i ve  

1 Head 5 Grandchi l d  ( o r  great )  

2 Spouse 6 Parent 

3 Son/dau 7 Other r e l a t i v e  

4 SP o f  son/dau 8 Nonre la t i ve  

1 Head 5 Grandchi I d  ( o r  g rea t )  

6 Parent 2 Spouse 

3 Son/dau 7 Other r e l a t i v e  

4 SP o f  son/dau 8 Nonre la t i ve  

have 1 i s t e d  . persons. Name each one. 
YES and person z s  usuaZ resident or hus no usual 
t o  item 2 .  

After l i s t ing  the household and 

NSTRUCT ONS completing items 2 through 3, 
ASK the follcwing question: 

( I  3) 1 
I f  
add 

SEX 

( 4 )  

1 M 

2 F 

1 M 

2 F 

1 M 

2 F 

1 M 

2 F 

1 M 

2 F 

1 M 

2 F 

1 M 

2 F 

1 M 

2 F 

1 M 

2 F 

1 M 

2 F 

Have I missed 
residence 

AGE AS 
OF LAST 
B l RTH DAY 

If under 
1 year, 
c i r c l e  00. 

( 5 )  

00 

0 0 

00 

00 

0 0 

00 

00 

00 

0 0 

0 0 

anyone? 
elsmhere,  
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Exkib.it F- 3- 3. BOOK LET SHORT- FORM QUESTIONNAIRE FOR 19 80 CENSUS OF POPSTAN-- ConaXnued 

Page 3 

HAR I TAL STATUS 

1 Married 4 W i dared 

2 Divorced 5 Never 
married 

3 Separated 

I f  MALE o r  code 2, 3, 4 ,  o r  
5 ,  skip t o  8 .  

(6) 

1 Mar 4 Wid 

2 Div 5 NM 

3 Sep 

1 Mar 4 Wid 

2 Div 5 NM 

3 Sep 

1 Mar 4 Wid 

2 Div 5 NM 

3 Sep 

1 Mar 4 Wid 

2 Div 5 NM 

3 Sep 

1 Mar 4 Wid 

2 Div 5 NM 

3 Sep 

1 Mar 4 Wid 

2 Div 5 NM 

3 Sep 

1 Mar 4 Wid 

2 Div 5 NM 

3 Sep 

1 Mar 4 Wid 

2 Div 5 NM 

3 Sep 

1 Mar 4 Wid 

2 Div 5 NH 

3 Sep 

1 Mar 4 Wid 

2 Div 5 NH 

3 S ~ P  

(14) ~f t i s t i n g  i s  continued 
questionnaire, mark X i n  

HARR I ED 
FEMALES 

I f  huband l i v e s  
i n  t h i s  HU, 
enter his  t ine 
nwnber. 

I f  husband l i v e s  
ekewhere, 
d r c t e  00. 

( 7 )  

00 

00 

00 

00 

00 

00 

00 
r 

00 

0 0 

00 

on additionat 
this c i r c l e .  - 

IS . . .IS MOTHER 

1 Yes 

2 No 

3 Does not 
know 

If  NO o r  GOES 
NOT KNOW, skip 
t o  10. 

(8) 

1 Yes 

2 No 

3 Does not 
know 

1 Yes 

2 No 

3 Does not 
k n w  

1 Yes 

2 No 

3 Does not 
know 

1 Yes 

2 No 

3 Does not 
k n w  

1 Yes 

2 No 

3 Does not 
know 

1 Yes 

2 No 

3 Does not 
know 

1 Yes 

2 No 

3 Does not 
know 

1 Yes 

2 No 

3 Does not 
k n w  

1 Yes 

2 No 

3 Does not  
know 

1 Yes 

LIVING? 

I f  mother l i v e s  
i n  t h i s  HU, 
enter her t ine 
nwnber; i f  Zivee 
ekeohere,  
c i r c l e  00. 

(9) 

00 

00 

00 

0 0 

00 

00 

00 

0 0 

00 

~ 
00 

e 
W m 

5 
Z 

W 

f 
A 

(12) 

0 1 

0 2  

0 3  

04 

0 5 

06  

0 7  

0 8 

09 

10 

. 

IS . .  .'S FATHER 

1 Yes 

2 No 

3 Does not 
know 

I f  NO o r  DOES 
NOT KNOW, end 
i n t e r v i m  for 
t h i s  person. 

(10) 

1 Yes 

2 No 

3 Does not 
know 

1 Yes 

2 No 

3 Does not 
know 

1 Yes 

2 No 

3 Does not 
know 

1 Yes 

2 No 

3 Does not 
k n w  

1 Yes 

2 No 

3 Does not 
know 

1 Yes 

2 No 

3 Does not 
know 

1 Yes 

2 No 

3 Does not 
k n w  

1 Yes 

2 No 

3 Does not  
know 

1 Yes 

2 No 

3 Does not 
know 

1 Yes 

2 No 

3 Does not 
know 

are l i v ing  here, 
d r c t e .  

to H-10 on back. 

LIVING? 

I f  father t i vee  
i n  t h i s  HU, 
enter h is  tine 
nwnber; i f  Zivee 
etssohere; 
d r c t e  00. 

( 1  1) 

00 

0 0 

0 0 

00 

00 

0 0 

00 

00 

0 0 

00 

-0 

2 No 

3 Does not 
know 

0 
( 1  5) I f  only nonresidents 

mark X i n  t h i s  
complete items H-I 
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E x k i U  F- 3- 3. BOOKLET SHORT- FORM QUESTIONNAIRE FOR 19 80 CENSU OF POPSTAN--ConaXnued 

Page 24  

9 

ALL  HOUSING UNITS 

H-1. TYPE OF LIVING QUARTERS 

1  - Conventional HU 

2  - Improvised HU (makeshi f t  s h e l t e r  o f  waste 
ma te r ia l s ,  barn, cave, warehouse, etc.) 

3  - Mobile HU ( t e n t ,  boat, wagon, e tc . )  

4  - C o l l e c t i v e  quar ters  ) End i n t e r v i a .  
5  - None ( f o r  homeless) 

L 

H-2. NUMBER OF HOUSING UNITS IN THIS HOUSE (BUILDING) 

H-6. HOW MANY ROOMS ARE IN THIS UNIT? 

rooms 

H-7. IS THIS UNIT OWNED BY SOMEONE LIVING IN IT  OR IS 

1  - 1 u n i t ,  detached 

2  - 1 u n i t ,  a t tached 

3 -  2  t o  4  u n i t s  

4  - 5  t o g  u n i t s  

5  - 10 u n i t s  o r  more 

H-3. WALLS - Main cons t ruc t i on  ma te r ia l  o f  ou te r  w a l l s  
o f  t h i s  house ( b u i l d i n g )  

1  - Stone, cement, stucco, b r i c k  

2  - Metal 

3  - Wood 

4  - Bamboo, leaves, reed, mud 

IT RENTED? 

OCCUPI ED: 

1 - Owned o r  be ing bought - End i n t e d e w .  

2  - Rented f o r  cash 

3  - Rent f r e e  o r  o the r  arrangement - End in terv iew .  

4  - VACANT - Skip t o  H-9 

H-8. WHAT IS THE AMOUNT OF RENT PAID MONTHLY? 

R o d  t o  the nearest  gotdar. 

5  - Other ma te r ia l  

H-4. ROOF - Main cons t ruc t i on  ma te r ia l  o f  r o o f  on t h i s  
house (bu i  l d ing )  

1  - Stone, cement, b r i c k ,  t i l e ,  s l a t e  

2  - Metal 

3  - Wood 

4  - Bamboo, leaves, reed, mud 

5  - Other ma te r ia l  o r  none 

goldars  

End in terv iew .  

VACANT UNITS 

H-9. VACANCY STATUS 

1 - For ren t  o r  sa le  

2  - Not f o r  ren t  o r  sa le  

H-5. FLOORS - Main cons t ruc t i on  ma te r ia l  o f  f l o o r s  i n  t h i s  
housing u n i t  

1 - Stone, cement, l ime 

2  - T i l e ,  s l a t e ,  marble 

3 - Wood 

4  - Leaves, reed, mud 

5  - Other ma te r ia l  

H-10. CONDITION OF VACANT UNlT 

1 - Habi tab le  f o r  year-round use 

2  - Habi tab le  f o r  seasonal use 

3  - Not hab i tab le  

Notes 

L 
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Exki t& F- 3-4. BOOKLET LONGFORM 2 E S T l O N N A l R E  FOR 1980 CENSUS O F  POPSTAN 

FORM PH-5 
(August 1979) 

MINISTRY OF ECONOMY 
NATIONAL STATISTICAL OFFICE BOOK OF * 

CONFIDENTIALITY - This  i n q u i r y  i s  +-- 
POPSTAN 1980 CENSUSES OF POPULATION AND HOUSING 

LONG FORM 

requ i red  by law. The inflxmat:ion 
i s  accorded c o n f i d e n t i a l  treatment 
and cannot be used f o r  t axa t ion ,  
i n v e s t i q a t i o n ,  o r  requ la t i on .  

Th is  book i s  the  proper ty  o f  the Popstan Government. 
I f  found, please r e t u r n  t o  the nearest post  o f f i c e .  

POSTMASTER: Return t o  the  Nat ional  S t a t i s t i c a l  O f f i c e ,  M i n i s t r y  o f  Economy, S t .  Regis. -- 
I 

A. PROVINCE CODE B. DISTRICT I CODE 

I I I -- 
C. BARRIO/VILLAGE i CODE I D. PLACE I CODE 

I I -- 
E. WARD/TRACT CODE F. BLOCK NO. G. CL AREA NO. H. TYPE OF PLACE 

-- 
I. METRO AREA J. EANO. K. SERIAL NO. L. INMATES 

1 Yes 2 NO -- 
M. ADDRESS OR LOCATION 

N. NOTES 

BEST AVAILABLE COPY 
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Exki t i t  F- 3-4. BOOKLET LONG FORM QUESTTONNATRE FOR 7 980 CENSUS OF POPSTAN--Conanued 

2~ 

7 Other r e l a t i v e  

6 Parent 

7 Other r e l a t i v e  

Other r e l a t i v e  

WHAT IS THE NAME OF THE HEAD OF THIS HOUSEHOLD? 

NAMES OF ALL OTHER PERSONS WHO USUALLY LIVE HERE? 
BE SURE TO INCLUDE BABIES AND ELDERLY PERSONS. 

MEMBERS OF THE HOUSEHOLD AWAY ON VACATION? 
ON BUSINESS? IN THE HOSPITAL? 

ANY PERSONS WHO HAVE NO USUAL RESIDENCE ELSEWHERE? 

List  i n  %his order: 

Read 
Spouse of  head 
Never d e d  children of head/spouse (by age) 
Ever married children of head/spouse and the ir  
f d l i e s  (by age) 

,AGE AS 
OF LAST 
B l RTHDAY 

If  under 
1 year, 
c i r c l e  00. 

WHAT IS . . . 'S RELATIONSHIP TO THE HEAD OF 
H0USEH0LD7 

Interpret categories 3 t o  7 t o  mean 
relat ionship t o  head or spouse. 

1 Head 5 Grandchi l d  o r  great -  
Spouse grandchi ld  

o f  head 6 Parent 

3 Soddaughter  7 Other r e l a t i v e  

4 Spouse o f  8 Nonre la t i ve  
soddaugh te r  

SEX 
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E x k i b i A  F- 3- 4. BOOKLET L O N G  FORM QUESTIONNAIRE FOR 1980 CENSUS OF P O P S T A N - - C o d n u e d  

Page 3 

MAR1 TAL STATUS 

1 Married 4 Widwed 

2 Divorced 5 Never 
married 

3 Separated 

I f  MALE or code 2, 3, 4 ,  or  
5, skip t o  8. 

(6) 

1 Mar 4 Wid 

2 Div 5 NM 

3 Sep 

1 Mar 4 Wid 

2 Div 5 tin 

3 Sep 

1 Mar 4 Wid 

2 Div 5 MI 

3 Sep 

MARRI ED 
FEMALES 

I f husband t i ve s  
i n  t h i s  RU, 
enter h is  t ine 
number. 

I f  husband l ives  
e Zsewhere, 
c irc le  00. 

(7) 

00 

00 

00 

1 Mar 4 Wid 

2 Div 5 MI 

3 Sep 

1 Mar 4 Wid 

2 Div 5 NH 

3 Sep 

1 Mar 4 Wid 

2 Div 5 NH 

3 Sep 

1 Mar 4 Wid 

2 Div 5 NH 

3 Sep 

1 Mar 4 Wid 

2 Div 5 NM 

3 Sep 

( 14) I f  l i s t i ng  i s  continued 

I S  . . . I S  HOTHER 

1 Yes 

2 No 

3 Does not 
know 

I f  NO or DoES 
NOT KNOW, skip 
t o  10. 

(8) 

1 Yes 

2 No 

3 Does not 
know 

1 Yes 

2 No 

3 Does not 
know 

1 Yes 

2 No 

3 Does not 
know 

00 

00 

00 

00 

00 

on additionat 

LIVING? 

I f  mother l ives  
i n  t h i s  RU, 
enter her l ine  
nwnber; i f  l ives  
elsewhere, 
c irc le  00. 

(9) 

00 

00 

00 

0 questionnaire, m r k  X i n  t h i s  c irc le .  - 

e w m 

5 
Z 

W Z - 
-I 

(12) 

0 1 

02 

0 3 

I S  . . . ' S  FATHER 

1 Yes 

2 No 

3 Does not 
know 

I f  NO or DoES 
NOT KNOW, end 
interview for 
t h i s  person. 

(10) 

1 Yes 

2 No 

3 Does not 
know 

1 Yes 

2 No 

3 Does not 
know 

1 Yes 

2 No 

3 Does not 
know 

1 Yes 

2 No 

3 Does not 
know 

1 Yes 

2 No 

3 Does not 
know 

1 Yes 

2 No 

3 Does not 
know 

1 Yes 

2 No 

3 Does not 
know 

1 Yes 

2 No 

3 Does not 
know 

(15) I f  only nonresidents are l iving here, 
m r k  X i n  t h i s  circle.  
Complete items H-I  t o  R-10 on back. -0 

LIVING? 

I f  father l ives  
i n  t h i s  HU, 
enter h is  l ine 
nwnber; i f  l i v e s  
elsewhere; 
c irc le  00. 

(11) 

00 

0 0 

0 0 

00 

00 

00 

00 

00 

1 Yes 

2 No 

3 Does not 
know 

1 Yes 

2 No 

3 Does not 
know 

1 Yes 

2 No 

3 Does not 
know 

1 Yes 

2 No 

3 Does not 
know 

1 Yes 

2 No 

3 Does not 
know 

00 

00 

00 

0 0 

00 

0 6 

07 

0 8 

09 

10 
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Exh.itzi2 F- 3-4. BOOKLET. LONG FORM QUESTIONNAIRE FOR 1980 CENSUS OF POPSTAN-- C o d n u e d  

l a .  :bye I b.  L a s t  name A L L  FEMALES 12 YEARS OR OLDER --- 
HOW 

00 

MANY 

None 

CHILDREN HAVE BEEN BORN ALIVE TO . .  .?  

- Sk ip  t o  39 

C h i l d r e n  - 
HOW 

00 

MANY 

None 

SONS HAVE BEEN BORN ALIVE TO . .  .? 

- Skip t o  29 

16. I N  WHAT PROVl NCE WAS . . . BORN? 

P r o v  i nce 

03 A r t e s i a  18 H a l i  33 Matanga 

06  Copal 21 Kerac  36 Patan  

09  D a r i  24 Lacuna 39 R i f t  

12 E r i s  27 Laya 42 T e r r a  

15 G i r d a  30 L i  r a  45 Tumar 

F o r e i g n  c o u n t r y  

Sons 

OF THESE SONS, HOW MANY - 
26. ARE LlVlNG IN THlS HOUSING UNIT? 

27. ARE L lV lNG ELSEWHERE? 

28. HAVE DIED? 

23. HOW MANY DAUGHTERS HAVE BEEN BORN ALIVE TO . . .? 

00 None - Skip t o  33 

46 Endar 48 Congo 50 Roco 52 O t h e r  
Daughters  

47 V i c t o r i a  49 B o l u  51 Malay 1 .- 
I -I OF THESE DAUGHTERS. HOW MANY - 

17. HOW LONG HAS . . . LIVED CONTINUOUSLY I N  . . . (name) I DISTRICT? 
130.  ARE LlVlNG I N  THIS-HOUSING UNIT? 

1 A lways ;  b o r n  h e r e  - Sk ip  t o  19 4 2 up t o  5 y e a r s  

2 Less t h a n  1 y e a r  5 5 y e a r s  o r  more 

31. ARE L lV lNG ELSEWHERE? 

32. HAVE Dl ED? 
---. 

1 3 1 up t o  2 y e a r s  133 .  I N  WHAT YEAR DID . . . I S  LAST LIVE BIRTH OCCUR? 

IN WHAT PROVINCE DID . .  . LlVE BEFORE MOVING TO THlS 
Dl STR l CT? I - Year 

34. I N  WHAT MONTH Dl D . . . 'S LAST L l  VE BI  R'TH OCCUR? 

0 1  January  05 May 09 September 

02  February  06  June 10 Octolbt'r 

0 3  March 0 7  J u l y  1 1 Nove~nber 

P r o v  i nce 

03  A r t e s i a  18 H a l i  33 Matanga 

06 Copal 21 Kerac  36 Patan  

09 D a r i  24 Lacuna 39 R i f t  

12 E r i s  27 Laya 42 T e r r a  

15 G i r d a  30 L i  r a  45 Tumar 

04 A p r i l  0 8  Augus t  12 Dece~mbe r 
---. 

35. WAS THlS CHILD A BOY OR GIRL? 
F o r e i g n  c o u n t r y  

1 Boy 
46 Endar 48 Congo 50 Roco 52 O t h e r  

2 G i r l  

I f  Popstani and person i s  under 12 years, END INTERVIEW 
for t h i s  person. I f  Popstani and person i s  12 or older,  
s k i p  t o  21. 

47 V i c t o r i a  49 B o l u  51 Malay 

19. WHAT LANGUAGE DOES . . . SPEAK MOST OFTEN AT HOME? For ch i l -  
dren under 2,  i nd ica te  t h e  language most l i k e l y  t o  learn. 

1 P o p s t a n i  3 Womba 5 S i n o  7 V i c t o r i a n  

2 B e t t i  4 Ronda 6 E n d a r i  8 Other  
Year 

---. 
36. IS THlS CHILD STILL LIVING? 

1 Yes - Sk ip  t o  39 

2 No ---. 
37. I N  WHAT YEAR DID HE/SHE DIE? 

38. I N  WHAT MONTH DID HE/SHE DIE? 

20. DOES . . . SPEAK POPSTANI? 

I 1 yes I 1 M a r r i e d ,  d i v o r c e d ,  s e p a r a t e d ,  widowed 

01 January  05 May 09 Septernber 

. Ies 1 ,rf person i s  under 12 years, END INTERVIEW 
2 N~ for t h i s  person. 

A L L  PERSONS 12 YEARS OR OLDER 

21. HAS . .  . EVER ATTENDED SCHOOL? 

1 2 N o - I f f e m a l e ,  s k i p t o 2 4 ;  i f m a l e s k i p t o 4 3 .  

02 February  06 June 10 O c t o b e r  

0 3  March 07  J u l y  11 November 

04  A p r i l  0 8  Augus t  12 December ---- 
39. MARITAL STATUS 

2 Never m a r r i e d  - Skip t o  43 ---. 
40. HAS . . . BEEN MARRl ED MORE THAN ONCE? 22. WHAT I S  THE HIGHEST GRADE OR YEAR THAT . .  . HAS ATTENDED? 

P r i m a r y  0 1 02 03 0 4  05  

M i d d l e  06 0 7  08 

H i g h  s c h o o l  09  10 11 12 

I 1 Yes 

2 No - Skip t o  42 ---- 
41. DID . . . I S  FIRST MARRIAGE END BECAUSE OF THE DEATIi OF HII 

HUSBAND? 

---- 
42. DATE OF (FIRST) MARRIAGE 

U n i v e r s i t y  13 14 15 16 1 7+ 

23. Dl D . . . COMPLETE THlS GRADE OR YEAR? 

/ 2 Completed t h i s  g rade /year  ) I f  MALE, sk ip  t o  43. 

1 Yes 

2 No 

1 3 D i d  n o t  comple te  t h i s  g rade /year  ) Month and y e a r  ---- 
Page 4 
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Erkibit F- 3-4. BOOKLET LONG FORM 2U€Sl7 ONNAI RE FOR 19 80 CENSUS OF POSPTAN-- Con$Lnued 

1 Working - Skip to 51 hitring a truck, m i h i f e ,  farm helper, f ru i t  pick 

2 Own housework 

3 Going t o  school 

Describe the speci f ic  type o f  business or industry such 
as: farm, automobile repair shop, primary school, bus 
company, coal mine, wholesale grain conpany, private home 
(servant), Armed Forces, e t c .  

OWN HOUSEWORK? 

1 Yes - Skip t o  51 

2 Government employee - Nat ional  o r  l oca l  

3 Employer w i t h  pa id  employees 

4 Self-employed o r  own-account worker 

2 Bad weather 

3 Vacation 

4 Labor d i spu te  

5 Personal reasons 

6 Seasonal f ac to rs  

1 Yes - Skip t o  50 

2 Government employee - Nat ional  o r  l o c a l  

3 Employer w i t h  pa id  employees 

2 I l l n e s s  

3 Family r e s p o n s a b i l i t i e s  

4 Attending school 

5 On vacat ion 

6 Wai t ing t o  go back t o  o l d  job 

. . DO ANY WORK? Include 

1 Wi th in  the l a s t  6 months 
January 1980 through June 1980 

2 6 months t o  1 year ago 
JuZy 19 79 through December 19 79 

3 1 year t o  4 years ago 
JuZy 1976 through June 1979 

4 5 years ago o r  more 
June 1976 or ear l ier  

Goldars 

Page 5 
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E x k i b C t  F- 3- 4. BOOKLET LONG FORM QUESTIONNAIRE FOR 1 9 80 CENSUS OF POPSTAN-- C o n t i n u e d  

Page 24 

ALL HOUSING UNITS 

H-1. TYPE OF LIVING QUARTERS 

1 - Conventional HU 

2 - Improvised HU (makeshift shel ter  o f  waste mater ia ls ,  
barn, cave, warehouse, etc.) 

3 - Mobile HU ( ten t ,  boat, wagon, etc. )  

4 - Co l lec t i ve  quarters 1 S k i p  to H-19. 
5 - None ( f o r  homeless) 

H-2. NUHBER OF HOUSING UNITS IN THlS HOUSE (BUILDING) 

1 - 1 u n i t ,  detached 

2 - 1 u n i t ,  attached 

3 - 2 t o  4 u n i t s  

4 - 5 t o  9 u n i t s  

5 - 10 un i ts  o r  more 

H-3. WALLS - Main construct ion mater ia l  o f  outer wal ls  o f  
t h i s  house (bu i ld ing)  

1 - Stone, cement, stucco, b r i c k  

2 - Metal 

3 - Wood 

4 - Bamboo, leaves, reed, mud 

5 - Other mater ia l  

H-4. ROOF - Main construct ion mater ia l  o f  roo f  on t h i s  
house (bui ld ing)  

1 - Stone, cement, b r i ck ,  t i l e ,  s l a t e  

2 - Metal 

3 - Wood 

4 - Bamboo, leaves, reed, mud 

5 - Other mater ia l  o r  none 

H-5. FLOORS - Main construction material of floors in this 
housing u n i t  

1 - Stone, cement, lime 

2 - T i l e ,  s la te ,  marble 

3 - Wood 

4 - Leaves, reed, mud 

5 - Other mater ia l  

H-6. HOW MANY ROOMS ARE IN THIS UNIT? 

rooms 

H-7. I S  THlS UNlT OWNED BY SOMEONE LIVING IN IT OR I S  IT 
RENTED? 

OCCUP I ED : 

1 - (krned o r  being bought - S k i p  to H-11. 

2 - Rented fo r  cash 

3 - Rent f ree  o r  other arrangement - S k i p  to H-11. 

4 - VACANT - S k i p  to 8-9. 

H-8. WHAT I S  THE AMOUNT OF RENT PAID MONTHLY? 

Round to the nearest got&. 

goldars 
S k i p  to H-11. 

VACANT UNITS 

H-9. VACANCY STATUS 

1 - For rent  o r  sale 
2 - Not fo r  rent  or  sale 

H-10. CONDITION OF VACANT UNIT 

1 - Habitable f o r  year-round use 

2 - Habitable f o r  seasonal use 

3 - Not habi table 
i 

J 

OCCUPIED UNITS 

H-11. WAS THIS UNIT CONSTRUCTED IN THE LAST 12 MONTHS? 

1 - Yes 

2 - No 

H-12. I S  THERE PIPED RUNNING WATER FOR 'THIS UNIT? 

1 - Piped water ins ide bu i ld ing  (st ructure)  

2 - Piped water outs ide bu i ld ing  (st ructure)  
w i t h i n  100 meters 

3 - Piped water outs ide bu i ld ing  (st ructure)  
beyond 100 meters 

4 - No piped water 

H-13. WHAT I S  THE SOURCE OF DRINKING WATER FOR THlS UNlT? 

1 - Pipe o r  pump ins ide b u i l d i n g  

2 - Pipe or  pump outside bu i ld ing  

3 - Bot t led  o r  canned water 

4 - Closed we1 l o r  closed spr ing 

5 - Open we l l  o r  spr ing 

6 - River, lake, other 

H-14. WHAT TYPE OF TOILET FACILITIES ARE AVAILABLE FOR THIS 
UNIT? 

1 - Flush t o i l e t  fo r  exclus ive use o f  the occupants 
o f  t h i s  HU 

2 - Flush t o i l e t  shared w i t h  occupants o f  another HU 

3 - Out-house o r  out-bui ld ing 

4 - Covered p i t  

5 - Open p i t ,  d i t ch ,  p a i l  

6 - Other 

H-15. WHAT TYPE OF BATHING FACILITIES ARE AVAILABLE FOR THlS 
UN l T? 

1 - Bathtub or shower w i t h  piped water f o r  exclus ive 
use o f  the occupants o f  t h i s  HU 

2 - Bathtub or  shower w i t h  piped water shared w i t h  
occupants o f  another HU 

3 - Hand basin w i th  piped water 

4 - Portable tub or  basin 

5 - Other 

H-16. I S  THERE A TELEVISION SET IN THlS UNIT? 

I - Yes 

2 - No 

H-17. WHAT KIND OF LIGHTING DOES THIS UNIT HAVE? 

1 - E l e c t r i c  

2 - Gas 

3 - Kerosene 

4 - Other o r  none 

H-18. WHAT KIND OF FUEL I S  USED HOST IN THIS UNIT FOR 
COOK1 NG? 

1 - E l e c t r i c i t y  

2 - Gas 

3 - Kerosene o r  o i  1 

4 - Coal o r  charcoal 

5 - Wood 

6 - Other or  none 

H-19. ARE ANY ARTICLES PRODUCED IN THIS UNIT FOR SALE OR 
BARTER - NOT INCLUDING AGRICULTURAL PRODUCTS? 

I - Yes 

2 - No 
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Exki6i.t F - 5 - 1 .  OMR FORM 

FORM pH-2 (1980) 
JULY 1979 Phaw 1 Questionnaire 

POPSTAN 1980 CENSUSES OF POPULATION AND HOUSING 

MINISTRY O F  ECONOMY 
NATIONAL STATISTICAL OFFICE 

l m ~ r o v ~ s e d  HU lmakeshlft shelter of waste 1 O 1 unlt, detached 

DISTRICT 
NUMBER 

ALL HOUSING UNlTS 

Stone, cement, stucco, brlck 

O Metal 

0 Wood 

O < D < D < D O < D O  

a 0 0 a a a @ Date 01 lntervlew 

0 0 0 0 0 0 0  

0 

H-1. Type of lfvlng quarton 

O Convent~onal HU 

Stone cement. brlck. tile, slate 

a, Metal 

CD wood I -  

0 

0 0  

BLOCK 
NUMBER 

rnater~als. barn. cave, warehouse, etc ) 
O 1 unlt, attached 

Ql Moblle HU (tent, boat wagon. eto ) 0 2 to 4 units I 

0 

H-2. N u m k r  of housing unlts In this 
houw (bulldlng) 

SERIAL 
NumER 

I ' 

C D C D G D C D O C I D C D  

0 

o(D(Dao(D(D 

H-5. FLOORS - Maln construction materlal 
of f loon In t h b  houslng unlt 

U NUMBER 

I 
I 
I ., 

Inmates 
0 

O C D C D C D O C D c D a Y e s  

H-3. WALLS - Maln construction materlsl of  
outer walls of this house (bulldlng) 

O Collect~ve quarters 
Skrp to H. 19 

a None (lor homeless) 

H-6. How many rooms are I in  this unit? 

H-4. ROOF - Maln conslructlon material 
of r w l  on this h o u w  (bulldlng) 

I H-7. Is lhls unlt owned by wmeone 
llvlng in  It or  is It rented? 

0 

O O O O a a N O  

CONFIDENTIAL - T h ~ s  lnqu l r y  1s requ i red  by law T h e  ~ n f o r r n a t ~ o n  IS acco rded  

conf ident ia l  t reatment a n d  canno t  b e  u s e d  for  taxation. i n v e s t ~ g a t ~ o n ,  o r  r e g u l a t ~ o n  

O 5 to 9 untts 

10 unlts or more 

In-8. what la the amount of 
rent pald monthlv? 

0 

PRINCIPAL 
RESPONDENT 

Ltne number of 
prlnclpal respondent 

VACANT UNITS 

H-9. Vacamy status 

0 For rent or sale 

. I- a Not lor rent or sale 

REMARKS 

Bamboo, leaves reed, mud 

Other mater~al 

ound t( 

0 

Bamboo leaves. reed. mud 

(D Other materlal or none 

he nearest 

I 
rooms 

Slone, cemenl, l ~ m e  

Tlle. slate. marble 

0 Wood 

leaves. reed, mud 

a Other materlal 

Owned or be~ng bought - 
Skrp to H- 11 1 H-10. Condluon of vacant unit? 

Hab~table lor year-round us€ 

Q Hab~table lor seasonal use 

0 Not habitable 

O Rented for cash Skip 
to 
u-11 O Rent lree or other arrangement 

- S k ~ p  10 H-11 

O Vacml - Skip to UH-9 

I OCCUPIED UNITS 
I I I 

H-15. What type of bathlng facilities are 
avaltable for this unlt? 

H-11. Was thls unlt constructed In the 
last 12 months? 

O P~pe  or pump ~ n s ~ d e  burld~ng 

O Plpe or pump outs~de bulldlng 

O Bottled or canned water 

0 Closed well or closed sprlng 

O Open well or sprrng 

a Rlver lake other 

a Flush lo~let  for exclusive use 01 
the occupants of th~s  HU 

H-13. What is the source of the dunking 
water for this unit? 

O Bathtub or shower with plped water tor 
exclus~ve use o l  the occupants 01 thls HU I 

H-14. What type of tollet faclllties are 
avallrble lor this unit? 

(D Flush tollel shared w ~ t h  occupants 
Of another HU 

I (D Bathtub or shower wrth p~ped  water 
shared w ~ t h  occupants 01 another HU H-12. 1s there piped running water lor 

this unit? I 
0 P~ped water lns~de bulldong 

(structure) 
Q Out-house or out-bulldlng 

a Covered prt 

O open p ~ t  d~tch.  pall 

Other 

Hand basln w ~ t h  p~ped  water 

a Portable tub or basln 

(D Other 
Plped water ouls~de burldlng 
(structure) wl th~n 100 meters 

Piped water outs~de bu~ldrng a Istructure) beyond 100 meters 

a No plped water 

H-19. Are any arlkles produced in  thla 
unlt tor sale or b8rIer - not 
Including agricultural products? 

H-18. What klnd of fuel 1s used most In thls I unit lor cooking 
H-16 Is there a television set In this 

unit? 

O Electrlc~ty 

Gas 

O Kerosene or 011 

Coal or charcoal 

a Wood 

H-17. What kind of llghtlng doas thls 
unit have? 

0 Electrlc 

Ql Kerosene 

0 Yes 

O NO I Other or none 

I a Other or none 
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E x k i b i X  F- 5- I .  OMR FORM-- Conltinued 

Any puwnr who h e w  no uw.1 
rwdmnce dwuhm? 

spouse and lhemr larnml~es lbv awl 
Orher reisr~ves of  head or spouse 
Nonrelar~ves of  head or spouse 

I 
I 

-.I- 

, 

I 

0 3 

I p 
1. l l  l~s t~ng conr~nued on page4 I l l  IN 0 

PERSONS 5 YEARS AND 

Omrl $1 
35 rears 01 
okfer 

a ves 

What h i g h n t G  
*.t h.. 

c0mplmt.d) 

None  (NI 
00 

Pr~marv IPI 
01 02 03 04 06 

Mddle (MI 
06 07 08 

104  or more. skrp lo P I 4  

09 10 11 12 

H O O O O  

O Ves 

CD No 

0102030406 

P O O O O O  

09 10 11 12 
H O O O O  

Ves 

O No 

W 07 09 

M O O O  

06 07 08 

M O O O  

0 I 
PAGE 2 
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Exkit i t  F- 5- I .  - OMR FORM-- ConaXnued 

OLDER 
C- . 
madand 
w r n ?  

I-Vas 

2-No 

P.13 

O V -  

a No 

O v a *  

0 NO 

0 yes 

a NO 

Q V e s  

0 No 

P- is .  

C).tow iron1 

OLDER 
wm 
eNlbrr 
kMbrn 
born din 
to  . . . in 
t h W  
1 2  monha? 

H NOM. 
f#/m. 

O m  ~f 
50 VHTS 

WOMN 

P-18 

a@ 
00 

(Dm 

0 

(D 

0 

0 

0 

a 
~ C D  

00 

CDCD 

a 
0 

(D 

0 

0 

0 

a 
8CD 

00 

00 

O 

o 
0 

Q 

a 
Q 

0 

a@) 
00 

a m  

0 

0 

0 

0 

0 

D-JUIU 
r rh . t r r . . .  
d o i n g m o t  
t k  tin. - 
I - w o n ~ n g  

$k~p to 
P.23  

2 4 w n  
houuwrC 

3 4 0 1 n g  to 
school 

4-Somalhtng 
d W  

P.10 

Q W d  

O O m h n w k  

a SchwI 

@ Somarh~ng 
e lm 

0 W O n  

m o w n  hnnk 

(D School 

g Someth~ng 
e lm 

O w f f k  

(3 Own h m d  

Q) SchwI 

@ Sanalh~ng 
01 w 

O w o n  

O O w n h n v k  

0 C D S c " = "  

Somah8ng 
e lm 

Mow-v 
MCm 
h b r n  
ban din 
t o . .  . ? 

11 NONE. 
ROO 
wd skip 
to P -  i9  

1 4  

@ 

00 

00 

Q 

0 

0 

0 

0 

0 

0 

a@ 
00 

00 

Q 

0 

0 

@ 

0 

0 

0 

8 

00 

00 

0 

a 
0 

0 

0 

0 

0 

00 

00 

0 

a 
0 

0 

0 

0 

0 
n ~ ~ ~ m ~ n k n g t ~ n m m ~ h o w d .  Comp*kiYnrH-10 NIO 

USE 
0 OWL* 

pt w 
m 

f, z 
W 

5 

1 
0 1 

02 

0 3 

04 

. 
W . . . do 
uy m a  
slim 

i d -  
h a ,  

wok? 

I-Vas 
Sks  to 
P.23 

2-No 

P-20 

@) vss 

(DNO 

O v e s  

@No 

0 vas 

ONO 

Q Yes 

 NO 

AND 

Dud? 

IINONE. 
fillW. 

P-17 

a@ 
0Q 

00 

a 
0 

0 

0 

0 

0 

Ql 

CDCD 

00 

00 

0 

0 

Q) 

a 

0 

CB 
a8 
00 

00 

O 

a 
0 

0 

0 

0 

0 

a@) 
00 

00 

0 

0 

0 

0 

0 

0 

P-Ze. Number d I ~ m s  canceled 

FEMALES 12  

-now- 
- 

L i v i i  *l 
thi. HU? 

If NONE. 
fill#) 

P.16 

ma 
00 

(DO 

CD 

0 

(D 

a 
0 

0 

a 
aa 
00 

(DO 

CD 

0 

a 
a 

0 

a 
a 
00 

00 

O 

0 

0 

0 

0 

0 

a 
8a 
00 

00 

0 

0 

0 

0 

0 

0 

P-27. Papulat~on count aher . d ~ t  

PAGE 3 

YEARS 
- y o t c k r ~  

Living 
JI- 
Irkn? 

H NONE. 
fill 00. 

1 

@ 

00 

( D  

CD 

0 

(D 

0 

0 

0 

a 
C D ~  

00 

Q>CD 

Ql 

0 

a 
a 

0 0 0  

0 

a 
m a  
00 

C D 0  

O 

a 
0 

0 

a 
0 

0 

@)a 
00 

@ O  

0 

0 

0 

0 

0 

0 

@ m a  

PERSONS 

W r  . 
boLh  Ior 
4 7  

I -Yes. 
End 
#nCI- 
Y I ~ W  

lor t h~s  
m a o n  

2-No 

P-21 

Qvas 

@NO 

o v e s  

(P)No 

0 vas 

QNO 

O V a s  

0 NO 

12  YEARS 

Dunnp 

W w  was.. not 
l o & h  f a  
rra*? 

1 -Had lob 
Skrp to 
P.24 

2-Job no1 
sva~labla 

3-Dd not 
want jab 

4-Unable lo 
w a k  

N 2  3 . o r 4 . n d  
mtervrw for 
th~a person 

P-22 

O Job 

Cl No I& 
NSllabb 

a Not want 

a Unable 

a Job 

O N o @  
~ a l l a b b  

a No1 want 

@Urub!e 

0 Job 

(3 No rob 
ava#labb 

Q) NOI want 

g Unmblc 

0 Job 

a No I& 
 alla able 

CS) Not want 

Unable 

AND OLDER 

Jum - 

How mmv 
houm pr 
m dM 
. . . uu.*l 
rrorL el .I 
jobs. not 
&I* 
a m h a u  
rrorL? 

P.23 

a@, 
00 

(Dm 
C D Q  

00 

(Dm 
a0 
00 

Q)Qj 

In *mat W n r s  or 
i n b s t v m s . .  . ' S M .  
~d l iOb?  
I-Farming. forasfry. 

Ilsh8ng. hun1u-q 

2-M~n~ng. quarvvnp 

J - ~ a n u l . ~ t w ~ n g  

4-Ebctre~w. gaa. -tar 

5-Conslruct~on 

6-Whdosale w retall 
Iredo. mtsurant. M a 1  

7-Tranaput. slorage, 
communral~on 

8-Fonancul. bus~neas 
smvtc~s 

9-Publr admmtslratmn 

0 - S a r l  oc m n a l  
WNICW 

P-24 

O F a r m ~ n g  

B M l n ~ n p  

W r  . . - 

1 -Empbrnf 
IERI 

2-Emplow 
f~ PsV 
IEEI 

3-SOU- 
mPI0v.d 
M own 
account 
water  

4 - U w l d  
fam~lv 
water  

I--&& 
Fams  
lAFl 

P.26 

ER 

CDManufo 

O E b c  

CT) cons1r la. a sall 

a Wholanle or rslaol 

O T r a n w  a Unpand 

Q Fenawe 

@Publr adm (C AF 

lsr  

OER . 

Q EE 

a Sell 

Unmad 

a AF 

0 ER 

O EE 

o -sell 

O Uwald 

a AF 

0 ER 

a EE 

a sell 

O Unp.ld 

a AF 

~ ~ a ~ m ~ n g  

00 

(DO 

CDQ 

00 

(Dm 
a0 
00 

Q)m 

00 

00 

(DO 

00 

00 

00 

00 

a@) 
Q@ 

a@ 

00 

00 

CDO 

00 

00 

00 

00 

a0 

Menonp 

CDManufp 

O E b c  

a Constr 

a Wholosala or retall 

OTran rp  

QF~nance 

Q Puble adm 

a S a 1 a 1  wr  

OFr rm lno  

Q) M~ntng 

O M a n u l p  

O E b c  

Conslr 

~ h o ~ c u ~ e  or retall 

O T f r n w  

@ Fonance 

a Publc rdm 

@y Socl.1 ref 

O F a r m ~ n g  

a Mon~np 

O M a n u l e  

QEbc 

a cons11 

0 Wholosale or relall 

O T r a n r p  

O F ~ n a n c r  

Q) Puble adm 

W S a ~ a l  lsr 
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Exhibit F - 5 - 1 .  OMR F O R M - - C o n a X n u e d  
I 

ALL PERSONS PERSONS 6 YEARS AND 
How nun* 
wwrh . r  

. . l ivd 
contin- 
u0u8lv 
*I tin* 
district? 

I t  under 1 
veer. fi/IW. 

Doa . . . 
amnd 
uhod? 

1 -Yes 

2-No 

Omlr #t 
35 veers or 

N w r  nurrmd choldren of m d  or 

wouw and t b ~ r  iam~lms (by egel 
Other relalives of M or rpoum 
Nonrokliws of M or woum 

01 02 03  04 OK 
~00000 

H O O O O  

01 02 03 04 OK 
~00000 

H O O O O  

0102 03 0406  
P 00000 

01 02 03 04 06  
P 00000 

W h t  is th. nrm of h. h.d of thin 
hau..hdd? 

N a m  d .* 0 t h ~  pwwnr who 
w.*r Im km? Be ulra to mlud. 
b.b*.Hd*dr(ypmwnr. 

U m b r a  of h. houukdd n v y o n  
vscation? On b d n n . 7  In th. 
kagitd? 

Wh.t ~ r M h i g h * g n d . a  
PN that. . h r  
compbtul? 

None (NI 
00 

Pr~marv IP) 
01 02 03  04 06 

P- 1 a. If l i i  continud on 0.01 8, rH tha oval. 

0 

Whlt ir . . . '1 

r&(ionlhip to 
th. M of thm 
h a u d d d ?  

1 -Head 

2-Spoum 
of head 

P.lb TOTAL PERSONS - I h w  Ynd p r a m .  H m  I mivd a n m a ?  
I t  YES andwrsm IS urud resrdmt or her no usual rasdelye 8Irevh.re. &Id to P -  I 

Sax 

1 -Male 

2-Female 

DA-I? 

Marital 
I (aM 

1 -Marrmd 

2-D1vacad 

3-Separa1.d 

4-Wldormd 

410. ar 
of bI( 
br rM.v  

I t  under 
I veer. 
fill W. 

Marr~ed 
I a m l ~ ~  

I f  h u d n d  
Irves rn 
thrs MU. 
enter h 4  
11no 
n u m b  

In w h ~  
countw war 
. . . born? 

1 -PopIan 

2-Endar 

3-Vlctorla 

1,. , . ., mw 
living? 

1 -Ves 

2-No 

3-Dms 
not 
know 

n mother 
Itves m rho 
MU. enter 
her Irne 
number 

It mother 
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ExCtibCt F- 5- I. OMR FORM-- Condnucd 

OLDER 
C- . . . 
d n d  
w r m ?  

I-Yes 

2-No 

PERSONS 12 YEARS AND OLDER FEMALES 12 YEARS AND OLDER 
Dunng ~ u n o  
w h t  w n  . . . 
d o i n p m m o f  
th. - - 
1-Work~ng 

Shrp to 
P-23 

2 q w n  
hldlorc 

MOW ~ n v  
dul&.n 
h.r.b..n 

&& 
t o .  . . ? 

11 NONE. 
fill@ 
end skip 
t o p  19 

Dunng J u n  - 

Did.. . do 
o r  won at 
all not 
@ndd*l0 
om h a u  
Wort? 

I-Yes 

' nun*  l 
chi1d.n 
h.-b..n 
bom d k  
t o  . . . in 
th. 
12 "*#? 

tt NONE 
till@. 

Om11 11 

mw - of r)rr d m  
m m w -  

W n  . . 
bollq f~ 
d ?  

1 -Yes. 
End 
mrsr- 
new 

' Living in 
1)*r HU? 

It NONE. 
fill w. 

Whywom not 
boll- f~ 
w d ?  

I -Hod lob 
Y t p  to 
P-24 

Living 
*r- 
.rhro? 

11 NONE. 
fill 00. 

M? 

IINONE. 
f r ~ 0 0 .  

How nun* 
koun pr 

dd 
. . 

at .* 
p b n .  not  
in=Id*l0 
om h a u  

In  What b u i n u 0 1  
*.4 . . '*w. 
PliOb? 

1-Farm~ng, lorntry. 
f~sh~ng.  hunl~ng 

Z-M#n#np. qumrryang 

W n  - 

1 -Empbrar 
IfR) 

2 -Empbm 
(01 P ~ V  
If El 
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Exhibit F- 5- I .  OMR FORM--Cohnued 

Append i x 

ALL PERSONS PERSONS 6 YEARS AND 
I * . lbCmrofdrk .doth l r  -ti. ..:a Son mu Y.ril.1 Marrmd I , . . . ' ~ ~  1 n h . t  Wownvnv Dor. . .  Wh.t ia tk .h igkutpmd.a 
Lurhdd? *(prrkiv t o  Oih* . U t U  1emIes Living) CMtw W8e *..n h D  a n m d  W c h t  . h e  

tk. k.d of  hi 1 -Male b*md.v . . .born? . . . lived =hod? comp*1.d? 
Mmumd.lobuC.norrrr)lo kourhdd? 1 -Marrnd If husband 1 -Yes I! mother contin- 
u u l ) l Y 1 h a m ? h l u m t o k d d .  2-Femle Uunder llver m Bwer ,n rha 1 -Porntan uou* 1 -Yes None (Nl 
b.b*.mdUrkpumnr. 1 -Mead I vwr. 2-Olwxced Ihrs MU. 2-No MU, snler m W e  00 

fill W.  enlsr h a  hsr lrne Z-Ender diirict? 2-Na 
Y m b r r d k h o u u h o l d m w 8 v o n  2-Spouse 3 - S 0 ~ r b M  3-Does number Pr~marv (PI I tm  
~ ? O n h i n u ? I n h  of hwd number not 3-Vclor~a I1 under 1 Om11 11 01 02 03 M 06 
-7 4-Wwhwad k n w  Ilnwrhvr mar. I111 00. 35 veers or 

3-Son a I f  hur(rmd kwes else- 4--Other older Mddle (MI 
A n v p . o r r r h o ~ n o u u J  
nmi&nmJI*mn? 

M w r  m r d  ch~lb.n d M or - and then h m ~ l m  lbv -1 
O t h a  r*.twa of h n d  or mu 
NonrJ.trva of head or s p o u u  

01 02 03 M 06 
~00000 

010203M06 
P 00000 

13 14 16 1 6  17* 

01 02 03 M 06 
p 00000 

01 02 03 04 06 
P 00000 

i 
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Exkibit F-5- 7 .  OMR FORM--Conanued 

OLDER 
C.n 
r w d  md 
w n n ?  

1-Yes 

2-No 

I 

' 

HOW nun* 
ch~ldren 
hmvalmmn 
b w n  llm 
to ? 

11 NONE 
1111 OO 
and shrp 
ro P 19 

I 

P I 4  

a m  
00 

00 

0 

0 

0 

0 

0 

0 

0 

a m  
00 

00 

0 

0 

0 

0 

0 

0 

0 

88 

00 

00 

0 

0 

0 

0 

(3 

0 

8 

8 

00 

00 

0 

0 

(3 

0 

0 

0 

0 
n o n m d m u  

P I 3  

O y e s  

0 No 

O y e s  

0 No 

O Y e s  

a NO 

0 y e s  

a NO 

P-1 c If only 
H 10 on hmr 

Dunng Jurr  
w i u t  w r  
domgmomof  
t k  lm - 
t-wohnng 

~ k , p  to 

2--Own 
houuwork 

3-Goo- l o  
.~h001 

4-Somethbng 
else 

P 19 

0 W 0 f b  

m o w n  hswk 

a School 

a Somelhvng 
else 

O w w k  

m o w n  hswk 

a School 

@ Someth~w 
else 

O W w k  

a Own hswk 

O S c h o o l  

a Somethnng 
else 

0 W o r k  

m o w n  hswk 

School 

Q Somethang 
else 

USE 
ON LV 

OLDER 
How nun*  
c h l d r m  
k.r*b.r, 
born a l m  
t o  m 
t h  Ian 
12 month*? 

11 NONE 
flllOO 

0mr1 11 
50 veers 
or older 

P 1 I  

aa 
00 

00 

0 

0 

a 
a 
0 

a 
8 

m a  
OQ 

00 

0 

0 

a 
0 

0 

0 

8 

80 

00 

00 

Q 

0 

Q 

0 

Q 

0 

0 

8a 
00 

00 

a 
0 

Q 

0 

a 
0 

0 
1 fo 

1 

m 

f 
z 
W 

2 

I 
I 

0 9 

10 

1 1  

12 

D d  do 
a y  rrorC at  
an not 
~ n d u d q  
own h a u  
-08.7 

1-Yes 
Sltp l o  
P 23 

2-No 

P 2 0  

O Y e s  

0 N o  

a y e s  

B N o  

0 Yes 

O N 0  

Q Yes 

 NO 

P  28 Number 

AND 
c h u m  

D . . d 7  

11 NONE 
flMOO 

P 1 7  

a m  
00 

a0 
0 

0 

0 

0 

0 

0 

0 

aa 
00 

00 

0 

0 

a 
0 

0 

a 
0 

80 

00 

00 

0 

0 

(3 

0 

0 

0 

Q 

a0 
00 

OQ 

0 

@I 

(3 

0 

0 

0 

0 
Cm&m ~ * n a  H 

FEMALES 12 
now 
am now 

, 

b v q  m 
tka MU? 

11 NONE 
fill aO 

P 1 6  

a m  
00 

00 

0 

0 

0 

0 

0 

0 

@ 

a m  
00 

00 

0 

0 

0 

0 

0 

0 

8 

8 

00 

00 

0 

0 

0 

0 

(3 

a 
8 

OO 

00 

00 

0 

0 

0 

0 

0 

a 
8 

am loving hmhll 

0 

YEARS 
-nv t h r  

- 

L n q  
da 
h m ?  

ll NONE 
f111 00 

P 1 8  

m a  
00 

00 

0 

0 

0 

0 

0 

0 

0 

m a  
00 

00 

0 

0 

0 

0 

0 

a 
8 

Om 
00 

00 

0 

0 

0 

0 

0 

0 

0 

00 

00 

00 

0 

0 

0 

@D 
0 

0 

0 
ln thm wad 

PAGE 7 

PERSONS 

Waa 
look- f a  
w d ?  

1 -Yes 
End 
rnrer 
wew 
lor lhrs 
person 

2-No 

P I 1  

=Yes 

O N o  

O v e r  

O N 0  

O Y e s  

 NO 

0 Yes 

 NO 

of Imss canceled 

12 YEARS 

Durang 

W w a n  not 
IwL- fa 
wonk? 

1 -Had job 
S k ~ p  to 
P 24 

2-Job no1 
ava~lable 

3-Dad no! 
want lob 

4-Unabk lo 
wuk  

M 2 3  or4 end 
,nrcrr,ew lor 
I~ IS person 

P  22 

0 J O ~  

Q NO lob 
avadable 

a No1 want 

a Unable 

O J O ~  

O No I& 
available 

a Not want 

a Unable 

0 ~ o b  

a NO lob 
avamlable 

a No1 want 

a Unable 

0 h b  

a No lob 
avarlabk 

a Not want 

a Unable 

AND 

Jun - 

How nun* 
h a m  p a  
rr& d d  

wJI* 
wonk n an 
pba.  not 
bncl- 
or*n hau 
worC? 

P  23 

00 

00 

a0 
00 

00 

00 

0 0 

a a 
@@ 

@a 
0 0 

00 

c D 0  

00 

a (D 

00 

rn @) 

@a 
00 

00 

00 

00 

00 

00 

00 

00 

a@) 
@@ 

Om 
00 

00 

00 

00 

00 

00 

@)a 
@a 

P  27 Populat~on 

OLDER 

In what buurmmmor 
m d u 8 ~  warn a- 
YW~I*? 

I -Farm~ng lorestry 
(~shlno hunl~ng 

Z--M~nlng quarwtng 

3-Manulectur~ng 

4-Ekclrzlfy gas water 

5-Construcl~on 

6-Wholesale or relad 
trade restaurant hotel 

7-Transport storage 
communtcal~on 

8-Fnnanclal bus~ness 
S e r V l C ~  

9-Publr 8drn1n~straloon 

0-Socul or personal 
WNIC.5 

P  24 

OFarmmp 

QMlnlng 

OMa-u fw  

O E l e c  

OCons l r  

0 Wholesale or retall 

O T r a n r p  

Fbnance 

Publ c adm 

a s a n a l  ser  

 OF^^^^^ 

0 M:nlng 

O M a n u f o  

O E l e c  

O c o n s t r  

a Wholesale or retall 

O T r a n r p  

@) F~nance 

B P u b I l c  adm 

a SanaI ser 

OFarrnong 

0 Mlnlno 

O Manulo 

O Elec 

a c o n s ~ r  

0 Whole%ale or relad 

a lranso 

a Finance 

8 P U ~ I ~ C  adm 

asocna l se r  

OFa fm lng  

0 Mlnlng 

O Manufg 

QElec 

a Constr 

0 Wholesale or retad 

QTfanso 

Q Fnnance 

Publr adm 

a s a l a l  u r  

count after sdrl 

W r  - 

1 -Emplover 
IERJ 

2 - ~ m ~ l o p e  
lor pay 
IEEI 

3-Self 

or own 
accounl 
worker 

4-Unpad 
family 
wuker 

5-~rmed 
F~~~~~ 
(AF, 

P  26 

0 EE 

OER 

0 sell 

a Unpaid 

@ AF 

a En 

0 EE 

@Self 

@Unpaid 

0 "F 

0 ER 

Q EE 

Self 

0 unpsoa 

GI "F 

0 ER 

0 EE 

@ Self 

Unpaad 

a AF 



Append i x 

E x k i b d  F-6- I .  FLOW CHARTS FOR POPULATION EDITS 

LEGEND 

4 Flow p a t h  

O f  fpage connector  

Onpage connector  

Assign: I n s e r t  i n t o  the  record  be ing e d i t e d  an 
imputed o r  computed va lue  

1 

F i r s t  person i n  hous ing u n i t :  F i r s t  popu la t i on  
reco rd  f o r  a s e r i a l  number 

Assign, compute, 

HG: H i g e s t  grade completed 

L ine:  L ine  number o f  the  record  be ing  e d i t e d  

L ine  o f  head: L ine  number o f  head o f  household 

L ine  o f  husband: L ine  number o f  husband as re- 
p o r t e d  i n  i tem P-6. 

L ine  o f  mother: L i ne  number o f  mother as re- 
p o r t e d  i n  i tern P-8 

L ine  o f  spouse: L ine  number o f  any prev ious pe r -  
son i n  t h e  hous ing un i  t whose r e l a t i o n -  
s h i p  i s  repo r ted  as spouse 

Mar r i ed  female: Any prev ious female i n  the  
hous ing u n i t  who repo r ted  mar r i ed  f o r  
m a r i t a l  s t a t u s  

Mar r i ed  male: Any prev ious male i n  the  hous ing 
u n i t  who repo r ted  mar r i ed  f o r  m a r i t a l  
s t a t u s  

GUIDE TO TERMS 

Mar r i ed  ma le ' s  l i n e :  L i ne  number o f  any p rev ious  
male i n  t he  housing un i  t who repo r ted  
mar r i ed  f o r  m a r i t a l  s t a t u s  

MS: M a r i t a l  s t a t u s  

Prev ious mother: Any prev ious female i n  t h e  housing 
u n i t  who repo r ted  c h i l d r e n  ever  born  

Prev ious mo the r ' s  l i n e :  L i n e  number o f  any p rev ious  
mother 

Prev ious person: Any p rev ious  person i n  t h e  hous ing 
u n i  t (w i  t h  same s e r i a l  number)--not s imply  
the  preced ing person 

Rel :  R e l a t i o n s h i p  

Val i d  e n t r y :  A va lue  w i t h i n  the  range o f  codes f o r  an 
i tern as d e f i n e d  on the ques t i onna i re .  For 
example, the  v a l i d  codes f o r  m a r i t a l  s t a t u s  
a re  1 t o  5 :  

1 = Mar r i ed  
2 = Divorced 
3 = Separated 
4 = Widowed 
5 = Never mar r i ed  



Append i x  

E h i b L t  F - 6 - 1 .  FLOW CHARTS FOR POPULATION E l 7 Z T S - - C o n t i ~ ~ e d  

= blank 

delete sec- 
ond record 

Assign next 

number to  the 
second record 

Delete record 
w i th  most blanks 

No 

Assign NO 
to inmate i n  a1 1 records 

L L 
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E x k i b a  F-6- 1 .  FLOW CHARTS FOR POPULATION EOITS--Corztinued 

No 

to relat ionship 

, 

to  relat ionship 
i f code # 3 

No No 

No 

t' 
Ass i gn 
NONRELATI VE to 
relat ionship i f  
code 3, 4 ,  o r  5 

t 
Ass i gn 
O'ME R RE LAT l VE 
to  relat ionship 
i f code Z 4 



Append i x 

ExkibLt  F- 6- I .  FLOW CHARTS FOR POPULATZON EDITS- - Continued 

to relationship 

Re la- ++? 

Hot deck 
relationship 
2 ,  3,  4 ,  or 5 
by age and sex 
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E W i X  F-6- I .  FLOW CHARTS FOR POPULATION EDITS--Co~nued 

Ass i gn FEMALE 

o f  head = A s s i g n  MALE 
FEMALE 



Append i x 

ExhibLt F-6- I. FLOW CHARTS FOR POPULATION EVTTS--Continued 

12 months = 

Line = 

Line 

Assign FEHALE 

Line 

Ass i gn HALE 

1 and ::: ::c:, relationship t-9 
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E x h i b i t  F-6- I. FLOW CHARTS FOR POPULATION EVTTS--Continued 

Computed age = 
--c age o f  w i fe  

husband and wife  plus di  fference 

I 

Computed age = 
age o f  
son/daugh t e r  
plus di f ference 

Years 
i n  d i s t r i c t  = 

ALWAYS 



Append 1 x 

€Wit F-6- 1 .  FLOW CHARTS FOR POPULATZON € V Z T S - - C o n t i n ~ d  

Hot deck 
Computed age = 

age difference 
between a 

age o f  husband 

husband and wi fe  
mi nus di f ference 

Hot deck 
age difference Computed age = 

between person 
- age Of chi ld 

and eldest  chi l d  
plus difference 

I 
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E r h i b L t  F-6- 1 .  FLOW CHARTS FOR POPUlATlON EMTS- -Cont inued  

Ass i gn 
computed age 
as age 

- Computed age - 
age Inother 
minus di f ference 

1 



Append i x 

EwkibLt F-6- I .  FLW CHARTS FOR POPULATION EVZTS--Continued 

Assign 
canputed age 
as age 

Hot deck age d l f -  
f erence between 
a SON/DAOGHTER 
AND HEAD 

t 

- Canputed age = 
age of  head 
minus d i f f e r e n c e ,  
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E x k i b i t  F-6- 1 .  FLOW CHARTS FOR POPULATION EDITS--Co~nued 

chi ldren e 
a c t i v i t y  i s  

reported 
by group L 12 

read and 
w r i t e  

by group 1 12 

Hot deck age 
by group < 5 



Append i x 

ExkibiX F-6- I .  FLOW CHARTS FOR POPULATION EDITS--Continued 

o f  mother 

No - i 

Blank entry  
i n  age 

age o f  person 

N 0 

I 

Blank entry  
in  age 

I I 
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ExkibiA F-6- I .  FLOW CHARTS FOR POPULATION EDITS--Continued 

Har i  t a l  
s ta tus  = 

mari t a l  s ta tus  

I 

Ass i gn 
= 00 o r  l i n e  MARRl ED t o  

mari t a l  s ta tus  

HARRl ED t o  
m a r i t a l  s ta tus  

L ine  Ass i gn 

m a r i t a l  s ta tus  

Hot deck 47 
I m a r i t a l  s ta tus  b v l  

Hot deck 

by age and by 
OF HEAD c h i l d r e n  i n  HU 

$J 
m a r i t a l  s ta tus  
by age and by 
no c h i l d r e n  i n  HU 

age and ch i  l d ren  
ever  born 

. I 



Append i x 

ExkibLt  F- 6- 1 .  FLOW CHARTS FOR POPULATION EOI TS- - Continued 

I n 

SPOUSE mar i t a  l status I " 

mari t a l  status 

Hot deck 
mari ta l  status 
by age and 
relat ionship 

Line 

= 00 or  l i n e  MARR I ED to 
of male in  mari ta l  status 

I 
Hot deck mari t a l  
status by age, 
re lat ionship,  
and children 
ever born 
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E x k i b i t  F-6 -1 .  FLOW CHARTS FOR POPULATlON E V Z T S - - C o n t i n u e d  

Ass i gn 
l i ne o f  head to 
l ine  o f  husband 

I Y 

Assign 00 to  
l ine  o f  husband 

Blank entry 
i n  l i n e  number 

Assign 00 t o  
l i ne o f  husband P i  

Assign 
l ine o f  spouse 
o f  head to  o f  husband 
l i n e  of husband v 

No 

v 
Assign 00 to 
1 ine of husband 

1 
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Exhibit F-6- 1 .  FLOW WARTS FOR POPULATION EVlTS--Continued 

l i v i n g  = 
2 or 3 

Ass i gn 
DOES NOT KNOW 

Assign 00 I P 
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Exkibit  F- 6- 1. FLOW CHARTS FOR PO PULAT70N ED7 TS- -Continued 

o f  b i r t h  = 
1 t o  4 

Years Ass I gn 

ALWAYS country o f  b i r t h  

Ass i gn 
POPSTAtd t o  
country o f  b i r t h  

Ass i gn 
POPSTAN t o  
country o f  b i r t h  

Ass I gn 
o f  b i r t h  mother's country 

o f  b i r t h  t o  
country o f  b i r t h  

I 

5 

\' 

Ass i gn 
POPSTAN t o  
country o f  b i r t h  

Assign 
head's country 

o f  head o f  b i r t h  t o  
country o f  b i r t h  



Exhibit F-6- 1 .  FLOW CHARTS FOR POPULATION EDITS--Continued 

Hot deck 

12 years 
by age and sex 

Search f o r  

w i th  v a l i d  coun- 
t r y  o f  b i r t h  

Hot deck 
country o f  b i r t h  
by age and sex 

Search fo r  

w i th  v a l i d  coun- 
t r y  o f  b i  r t h  

country o f  b i r t h  
by age and sex 
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Exhi6i.t F-6- I .  FLOW CHARTS FOR POPULATION ED2 JS--Coatinued 

Re 1 a- Other 

Hot deck 
country o f  b i r t h  
by age and sex 

Hot deck 

c h i l d  by age and sex 

Assign 
chi l d ' s  country 
o f  b i r t h  t o  
country o f  b i r t h  

Years Hot deck 

by age and sex 

Ass i gn 
w i f e ' s  country 
o f  b i r t h  t o  
country o f  b i r t h  
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Exkibil F-6- 1 .  FLOW CHARTS FOR POPULATION EDITS--ContLnued 

Years 
i n  d i s t r i c t  = 

ALWAYS 

No 

Assign AGE 
t o  years 
i n  d i s t r i c t  t-Q 

Years 
i n  d i s t r i c t  = 

00 t o  97 t r i c t  

Ass i gn AGE 1 t o  years 
i n  d i s t r i c t  

Assign AGE 
t o  years 
i n  d i s t r i c t  

i n  d i s t r i c t  

mother 

- 

Assign years 
i n  d i s t r i c t  o f  
mother t o  years 
i n  d i s t r i c t  
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E x W  F-6- I .  FLUd CHARTS FOR POPULATION EVZTS--Continued 

Assign 
NOT REPORTED 
t o  years 
i n  d i s t r i c t  

Assign years 
i n  d i s t r i c t  o f  
head t o  years 
i n  d i s t r i c t  

Assign AGE 
t o  years 
i n  d i s t r i c t  

Assign 
ALWAYS 
t o  years 
i n  d i s t r i c t  



OTHER EXHIBITS FOR REFERENCE 
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E x k i b i Z  C- 2- 1 .  TNOlVlDUAL CENSUS REPORT 

FORM PH-3 MINISTRY OF ECONOMY 
( J A N U A R Y  1980) N A T I O N A L  S T A T I S T I C A L  O F F I C E  

INDIVIDUAL CENSUS REPORT 
POPSTAN 1980 CENSUSES OF POPULATION AND HOUSING 

CONFIDENTIAL - This inquiry i s  required by law. The information is accorded confidential treatment and cannot be 
used for taxation. investigation. or renulation. 

I ENUMERATOR INSTRUCTIONS: Complete items A through 0. -1 
L 

A. Enumerator's name 

I 

0. Date 

C. Province 1 Code 
I 
I 
I 

E. Barrioivi l lage Code 
1 
I 

D. Distr ict  Code 
I 
I 
I 

F. Place ) Code 
I 
I 

G. Wardltract code 

0. House number. apartment number. location or description 

J. Ty pe-of-place code 

The National Statistical Office is  making every effort to take a complete and accurate 1980 Census. The Census Taker 
was not able t o  obtain from you personally the information required for the Census. Please complete this form (items 1 
through 15) as soon as you can. PLEASE PRINT. I f  th is form i s  f i l led by someone else, the term '"our" applies to the 
person for whom this form is  intended. Seal the completed form in  the envelope provided. Do not mail the form; the 
Census Taker w i l l  return i n  the next few days to pick i t  up. Thank you for your cooperation. 

I I 

-- 

PLEASE PRINT 
3 

1. What i s  your fu l l  name? Enter family name first. 4. Distr ict  of your usual residence 

H. Block number 

K. Metro area Code 
I 
I 
I 

2. Where do you usually live; that is, where do you l ive I 5. Barrio/village of your usual residence 
most of the time? 

I . C L  area number 

L. EA number 1 
I 
I 
I 
I 

M. Number or name of street or road 
r" 

1 - Usually l ive here 
Go to I I 

2 - Have no usual place of residence 

3 - Usually l ive elsewhere - Continue with 3. 

3. Province of your usual residence 6. Urban placehamlet of your usual residence 

Continue on bac 

N. Serial number 

PREVIOUS PAGE BLANK 
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E x k i b a  C - 2 - 7 .  lND1VIDUAL CENSUS R E P O R T - - C o n t b w e d  

7. Address of  your usual  residence Give house number, 
aPartment number, street or  road name, or  other 
descript ion. 

11. Who i s  head of the household a t  your usual place of  
residence? Enter  f u l l  name. -1 

12. What i s  your relat ionship to the head of household 
where you usual ly  l i ve?  C i rc le  one. --I 

I I 1 - Head I 
8. A t  your usual  residence, what are the names of nearby 

intersecting streets (roads)? 

9. A t  your usual residence, what are the names of nearby 
landmarks ( r ivers,  churches. schools, etc.)? 

10. A t  your usual residence, what are the names of two of  
the nearest neighbors? 

15. What i s  your marital status? Circ le  one. 

1 - Married 

2 - Divorced 

3 - Separated 

4 - Widowed 

5 - Never married 

- 

2 - Spouse of head 

3 - Son or daughter of head/spouse 

4 - Other re la t i ve  

5 - Nonrelat ive 

--- 
13. Sex C i rc le  one. 

1 - Male 

2 - Female 

-- 
14. What i s  your age as of  l a s t  birthday? If under I year. 

enter 00. 

Years 
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Figure D-7e. M4TCHING FORM 

Date FORM PH-681 
(NOVEMBER 1980)  MATCHING FORM 

Name 

a. STRATI PROV IDIST-c  I DIST-RC I BARR/V I PLACE I WARD/TR BLK 1 TOPL I MA I EA NO. l SAMPL SEC I SER NO. 

6. PHASE I I ADDRESS 

290 A d M A  &AD 
c. PHASE I ADDRESS 

2+d ,Urn $ 7 ~ ~ 6  7 
d. MATCH 

A D D R E S S  

X i n  
I 

Phase I Final match l n i  t i a l  
Commen t s 

( 1 0 )  

f l R 5 r  S L ~ ~ € P  L ~ r b  Cbjjts~lE 

nhrew TO LI P J ~  o r  CH,NC.~, 

T o  L I U ~  0 3  W H C U  oq was 
Mn+ensP +b OUT-move a. 

l s n m  f g f ' o n - ~ E D L Y  L I V E D  

I r J  h u  FOR M O R S  7Hnr.J 

A Y E A R  

Phase I 
5 
(1) 

02 

O3 

O4 

O5 

O6 

O7 

O8 

09 

I 

col. A 
(2) 

)( 

X 
X 
X 
Y 

)( 

- 

E A  )!( Match 
Serial  5 -  o Possible 

@ - Match 

Line ~ ( j l  O Non-match 2 - Non-match 
S/DN 18 u f l  

location 
( 3 )  

EA /43 
S e r i a l s  
Line O/ 

~ ~ r i ~ q ~ ~  Line 

EA i43 
Ser ia l  3s 
~ine- 

EA 193 
S e r i a l x  
~ine- 

EA 
S e r i a l d 5 -  
Line 06 

EA /qJ 
s e r i a l s  
Line 07 

EA /GJ 
s e r i a l  
Line- 

EA 
Ser ia l  - 
Line 

EA 
Ser ia l  
Line 

12 

s ta tus  
( 5  

@ - Match 

2 - Non-match 

@ - Match 

2 - Non-match 

1 - Match 

@ - Non-match 

0- Match 

2 - Non-match 

match status 
(4 

p( Match 
Possible 

0 Non-match 

Match 
?Possible 
0 Non-match 

0 Match 
%possible 
0 Non-match 

,!$ Match 
0 Possible 
0 Non-match 

0 Match 
$ Possible 
0 Non-match 

0 Match 
/PI Possible 
0 Non-match 

0 Match 

)$ Possible 
0 Non-match 

0 Match 
0 Possible 
$ Non-match 

0 Match 
0 Possible 
0 Non-match 

Re1. Sex Age Mar. 
( 6 )  (7) (8) (9) 

H r l 4 3 Y  

Sf F 39 

s/* M a0 fl 

s / ~  f /3 N~ 

EA 
S e r i a l  
Line 

/uM 

0 Match 
0 Possible 
o Non-match 

2 - Non-match 

@ - Match 

2 - Non-match 

@ - Match 

2 - Non-match 

1 - Match 

@ - Non-match 

1 - Match 

2 - Non-match 

1 - Match 

2 - Non-match 

s / o M  7 N f l  



STATISTICAL TRAINING DOCUMENT 
ISP-TR-4F 

Popstan 
A CASE STUDY FOR THE 
1980 CENSUSES OF 
POPULATION AND HOUSING 
PART F: Variations for Local 

Conditions 

- - -- 

( ~ m . 1 )  Wmrmrbmr I883 U.S. [kpartrmnt of Commarca - BUREAU OF THE CENSUS 

Errata 

Page 32, F igure F-3c, co l .  5, l i n e  10 

Reads: 170 t o  130 Should read: 170 t o  230 

Page 56, col .  2, (4.19) 
34 

Reads: s 2 ( r ?  - XI' ("9 ). 

h-1 

Page 67, col .  2, para. 2, l i n e  3 

Reads: Chapter A-9, Data Processing 
Cons idera t  Ions. 

Page 72, col .  2, para. 2, l i n e  1 

Reads: The f l r s t  th ree  types o f  
reports  can be 

Page 81, col .  2, para. 2, l i n e  19 

Reads : the  house i ng uni  t . To handle 
t h i s  s l t ua t i on ,  

Page 83, col .  1, para. 2, l i n e  16 

Reads: and h ighest  grade completed; 
and i f  less than 

Page 111, e n t i r e  page 

Page 1 19, en t i r e  page 

Page 120, e n t i r e  page 

Page 124, e n t l r e  page 

Page 125, e n t i  r e  page 

Page 127, e n t i  r e  page 

Should read: a 2 ( z t f )  = x s 2  (x i ) .  

h 

Should read: Chapter A-9, Data Processing. 

Should read: The f i r s t  two types of 
reports  can be 

Should read: the housing u n i t .  To handle 
t h i s  s i t ua t i on ,  

Should read: and h ighest  grade completed; 
and if more than 

Replacement page 1 1 1 at tached 

Replacement page 119 attached 

Replacement page 120 at tached 

Replacement page 124 attached 

Replacement page 125 attached 

Replacement page 127 attached 
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ISP-TR-4F ERRATA SHEET (NO. 1) November 1983 

1 1 1  

E x h i b i t  F-6- 1 .  FLOW CHARTS FOR PUPULATlON E V T T S - - C o d n u e d  

Dclete record 

md record 

Assign next 

number t o  the 
second record 

Delete record 
w i t h  most blanks 

Assign NO 
t o  inmate 

I n  a1 1 records 

Assign YES 
t o  inmate 
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ISP-TR-4F ERRATA SHEET (NO. 1 )  November 1983 

119 

E x h i b i t  F-6- 1 .  FtW CHARTS FOR POPULATION €PITS- -Contirued 

Ass ign 
cmputd age 
as 8ge 

Canputd age - 
'9' he.d 
minus di f ference 

es , - 
Hot deck age d i f -  
ference brtween 
a SON/DA~~GHTER 
AK) H U D  

- 



ISP-TR-4F ERRATA SHEET (NO. 1) November 1963 
120 Append i x 

Exki6i.t F-6-1. FLW CHARTS FOR POPULATlON EDITS--Co~ttinued 

activity i s  by group 2 12 reported 

read and by group < 12 
wr i t t  and 2 5 

t not deck age 
by group * 5 



1SP-TR-4F ERRATA SHEET (NO. 1) November 1983 
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E x h i b i t  F-6- 1 .  FLOW CHARTS FOR POPUlATlOiJ Em TS--Continued 

i n  l ine  n u d e r  
of  husbrnd 

I 

Blank entry  
i n  l i n e  number 
of husband 

1 i ne of husband 

Assign 00 to 
l i n e  of husband 

of  husband a l i n e  of head to 
1 ine of husband 

Assign 00 to 
l i n e  of  husband 

Assign 00 to 
l i n e  of  husband I !-Q 
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ISP-TR-4F ERRATA SHEET (NO. 1) November 1983 

125 

E dubit F-6- 1 .  FLOW CHARTS FOR POPULATION EDJTS--Continued 

t 

DOES NOT KNW 

Assign 00 to 
line of mother 
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Edubit F-6- 1 .  FLiXJ CHARTS FOR POPULATlON EDITS--Cort t i r t i ted 

Hot deck 

12 years 
by age and sex 

ISP-TR-4F ERRATA SHEET (NO. 1 )  November 1983 

127 

Hot dtck 
country o f  b i r t h  
by age and sex 




