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A. INTRODUCTION 
Over t he  p a s t  two decades ,  t h e  U.S.  

Bureau o f  t he  Census has t r a n s f o r m e d  t h e  
d e c e n n i a l  census  f r om  a l i s t  and enumer -  
a t i o n  p r o c e d u r e  a p p l i e d  i n  a l l  a r e a s  o f  
t h e  c o u n t r y  i n t o  an o p e r a t i o n  t h a t  r e l i e s  
a l m o s t  e x c l u s i v e l y  on a m a i l o u t / m a i l b a c k  
p r o c e d u r e  w i t h  a s s o c i a t e d  c o v e r a g e  
improvement  p r o g r a m s .  A p p r o x i m a t e l y  60 
p e r c e n t  o f  t h e  p o p u l a t i o n  i n  1970 was 
m a i l e d  a q u e s t i o n n a i r e  w i t h  i n s t r u c t i o n s  
f o r  i t s  c o m p l e t i o n  and r e t u r n  by m a i l .  
Househo lds  f o r  wh ich  a q u e s t i o n n a i r e  was 
n o t  r e t u r n e d  by m a i l  were v i s i t e d  by 
e n u m e r a t o r s  d u r i n g  a n o n r e s p o n s e  
f o l l o w - u p  o p e r a t i o n .  

Due to  i t s  e f f e c t i v e n e s s  i n  t h e  1970 
c e n s u s ,  use o f  t h e  m a i l o u t / m a i l b a c k  p r o -  
c e d u r e  was expanded i n  t he  1980 census  to  
enumera te  abou t  95 p e r c e n t  o f  t h e  p o p u l a -  
t i o n .  These p e r s o n s  were l o c a t e d  i n  two 
t y p e s  o f  a r e a s :  Tape Address  R e g i s t e r  
(TAR) and P r e l i s t .  

TAR a r e a s  c o n s i s t e d  o f  t he  h i g h l y  
u r b a n i z e d  p o r t i o n s  o f  t h e  U n i t e d  S t a t e s  
wh ich  met t h r e e  c o n d i t i o n s :  

1. A commerc i a l  m a i l i n g  l i s t  e x i s t e d  
f o r  t h e  a r e a s ;  

2 .  The a r e a s  were c o v e r e d  by c i t y  m a i l  
d e l i v e r y ;  and 

3.  Add resses  i n  t h e s e  a r e a s  c o u l d  be 
a s s i g n e d  g e o g r a p h i c  codes f r om t h e  
g e o g r a p h i c  compute r  f i l e s  m a i n t a i n e d  by 
t h e  Bureau o f  t h e  Census.  

For  t h e s e  a r e a s ,  t he  a d d r e s s  l i s t  was 
c o m p i l e d  by p u r c h a s i n g  a commerc ia l  m a i l -  
i ng  l i s t  and t h e n  u p d a t i n g  t h i s  l i s t  
t h r o u g h  s e v e r a l  c o v e r a g e  improvement  
o p e r a t i o n s .  

I n  a r e a s  where a m a i l  census  was 
d e s i r e d  b u t  wh ich  t h e  Bureau o f  t h e  Cen- 
sus c o u l d  no t  c l a s s i f y  as TAR, an ad -  
d r e s s  l i s t  was c o m p i l e d  by a p r e l i s t  
o p e r a t i o n  f o l l o w e d  by s e v e r a l  c o v e r a g e  
improvement  p r o g r a m s .  The Census Bureau 
c o n d u c t e d  t h e  p r e l i s t  o p e r a t i o n  by h a v i n g  
e n u m e r a t o r s  p r e p a r e  an a d d r e s s  l i s t  abou t  
a y e a r  and a h a l f  b e f o r e  t h e  c e n s u s .  The 
e n u m e r a t o r s  were g i v e n  a map o f  an a r e a  

and a l i s t i n g  r e g i s t e r .  The e n u m e r a t o r s  
canvassed t h e  a rea  i n  a s y s t e m a t i c  
f a s h i o n  and l i s t e d  e v e r y  h o u s i n g  u n i t  
t h e y  f o u n d .  

C o n c u r r e n t  w i t h  t h e  i n c e p t i o n  o f  t h e  
m a i l  census was t h e  deve lopmen t  o f  e x t e n -  
s i v e  c o v e r a g e  improvement  p r o g r a m s .  The 
b a s i s  o f  t h e  m a i l  census  was t h e  p r e p a r a -  
t i o n  o f  an a c c u r a t e  a d d r e s s  l i s t ,  t h e  
subsequen t  s e l f - r e s p o n s e  o f  p e r s o n s  who 
r e c e i v e d  a q u e s t i o n n a i r e ,  and e n u m e r a t o r  
c o n t a c t  a t  a d d r e s s e s  wh ich  d i d  n o t  r e t u r n  
a q u e s t i o n n a i r e  by m a i l .  E a r l y  i n  t h e  
deve lopmen t  o f  t h e  m a i l  c e n s u s ,  i t  was 
r e a l i z e d  t h a t  a s i n g l e  p r o c e d u r e  f o r  
a d d r e s s  l i s t  c o m p i l a t i o n  and e n u m e r a t i o n  
wou ld  never  r e s u l t  i n  t h e  b e s t  p o s s i b l e  

c e n s u s .  As a r e s u l t ,  a number o f  o v e r -  
l a p p i n g  o p e r a t i o n s  were deve loped  w i t h  
p o t e n t i a l l y  d i v e r s e  s t r e n g t h s  and weak-  
n e s s e s .  The sys tem o f  p rograms i n c r e a s e d  
t h e  c o s t  o f  t he  c e n s u s ,  bu t  t h e y  a l s o  
p roduced  a more c o m p l e t e  census .  The 
c o v e r a g e  o f  t he  1970 census was assessed 
to  have been b e t t e r  t han  t h a t  i n  any 
p r e v i o u s  census ,  and the  1980 census  was 
r e p o r t e d  to  be t h e  most a c c u r a t e  e v e r .  

The f u l l  paper  p r e s e n t s  a d i s c u s s i o n  
o f  r e s e a r c h  and deve lopmen t  toward  more 
a c c u r a t e  and c o s t  e f f e c t i v e  c o v e r a g e  
improvement  p rograms f o r  TAR a reas  i n  
t he  1990 census .  I n c l u d e d  i n  t h i s  d i s -  
c u s s i o n  i s  a d e s c r i p t i o n  o f  t he  p rog rams  
u t i l i z e d  i n  t he  1980 census .  The U.S.  
Bureau o f  t he  Census has c o m p l e t e d  t h r e e  
ma jo r  t e s t s  ( t h e  1985 Tes t  Censuses o f  
J e r s e y  C i t y ,  New J e r s e y  and Tampa, F l o r i -  
da and t he  1986 Tes t  Census o f  C e n t r a l  
Los Ange les  C o u n t y ,  C a l i f o r n i a )  and i s  
i n  t he  p r o c e s s  o f  c o n d u c t i n g  a d r e s s  r e -  
h e a r s a l  f o r  t he  1990 census .  A d e s c r i p -  
t i o n  o f  t hese  p rog rams and t h e i r  r e s u l t s  
i n  t he  t e s t  censuses  a r e  g i v e n  i n  t h e  
f u l l  p a p e r .  Due to  t i m e  c o n s t r a i n t s ,  
t h e  p r e s e n t a t i o n  was l i m i t e d  to  a t h o r -  
ough d i s c u s s i o n  o f  one o f  t he  p r o g r a m s .  
T h i s  r e s t r i c t i o n  i s  r e f l e c t e d  i n  t h i s  
p r o c e e d i n g s  summary. 
B. 1980 CENSUS PROGRAMS FOR TAR AREAS 

The c o v e r a g e  improvement  p rograms c o n -  
d u c t e d  i n  TAR a r e a s  f o r  t he  1980 census  
can be c l a s s i f i e d  i n t o  two c a t e g o r i e s :  

o Those d e s i g n e d  to  improve  t h e  
c o v e r a g e  o f  t he  a d d r e s s  l i s t  p r i o r  to  
d a t a  c o l l e c t i o n ,  and 

o Those aimed a t  i m p r o v i n g  c o v e r a g e  
d u r i n g  d a t a  c o l l e c t i o n .  

These programs were c o n d u c t e d  i n  t he  
TAR a r e a s  as d e s c r i b e d  b e l o w .  R e s u l t s  
f r om some o f  t h e s e  p rog rams a re  
documented i n  [ 1 ] -  [ 3 ] .  

1. Proqrams to  Improve  L i s t  Cpveraqe 
The p rograms p e r f o r m e d  b e f o r e  Census 

Day to  c o m p i l e  t h e  a d d r e s s  l i s t  c o n s i s -  
t ed  o f  t h r e e  b a s i c  o p e r a t i o n s :  Advance 
Pos t  O f f i c e  Check (APOC), P r e c a n v a s s  
o p e r a t i o n ,  and Pos t  O f f i c e  Cas ing  and 
T i m e - o f - D e l i v e r y  Checks.  

The APOC was a t w o - s t a g e  o p e r a t i o n  
c o n d u c t e d  a t  p o s t  o f f i c e s  by the  U n i t e d  
S t a t e s  P o s t a l  S e r v i c e  (USPS) m a i l  c a r -  
r i e r s  d u r i n g  t he  summer o f  1979. I n  t h e  
f i r s t  s t a g e ,  c a l l e d  APOC I ,  t he  p o s t a l  
c a r r i e r s  were g i v e n  a d d r e s s  c a r d s  on 
wh ich  t h e  a d d r e s s e s  c o n t a i n e d  on t he  
commerc ia l  m a i l i n g  l i s t  were p r i n t e d .  
C a r r i e r s  i d e n t i f i e d  t h e  a d d r e s s e s  as 
e i t h e r  r e s i d e n t i a l ,  n o n r e s i d e n t i a l ,  o r  
u n d e l i v e r a b l e  ( a d d r e s s e s  to  wh ich  m a i l  
c o u l d  n o t  be d e l i v e r e d ) .  The r e s i d e n t i a l  
a d d r e s s e s  were f u r t h e r  c l a s s i f i e d  as 
e i t h e r  d e l i v e r a b l e  w i t h  c o r r e c t i o n s ,  
d e l i v e r a b l e  w i t h o u t  c o r r e c t i o n s ,  o r  
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d e l i v e r a b l e  addresses which were not  on 
the commercia l  l i s t  (added a d d r e s s e s ) .  
The second s t a g e ,  c a l l e d  APOC I I ,  was 
conducted s e v e r a l  weeks a f t e r  APOC I .  In  
APOC I I ,  the  c a r r i e r s  were g i ven  the  
addresses which i n i t i a l l y  had been 
c l a s s i f i e d  as u n d e l i v e r a b l e  a long w i t h  a 
"cover  sample" o f  d e l i v e r a b l e  addresses 
and asked to c l a s s i f y  these addresses as 
d e l i v e r a b l e  or  u n d e l i v e r a b l e .  Addresses 
c l a s s i f i e d  as u n d e l i v e r a b l e  i n  bo th  
checks were cons ide red  to be n o n e x i s t e n t .  

A f t e r  the  APOC, the  updated commercia l  
l i s t  was processed by the Bureau o f  the 
Census f i r s t  i n  a computer o p e r a t i o n  and 
then i n  a c l e r i c a l  p rocedure  to ass ign  
geograph ic  c l a s s i f i c a t i o n  codes to  the 
addresses .  Th i s  was c a l l e d  qeocod inq .  
Addresses geocoded to a g i ven  area were 
s t r u c t u r e d  i n t o  address r e g i s t e r s  which 
c o n t a i n e d  a p p r o x i m a t e l y  300 to 600 
addresses .  These were r e f e r r e d  to  as 
Master Address R e g i s t e r s  and served as 
the bas i c  c o n t r o l  l i s t  f o r  the rema in ing  
census o p e r a t i o n s .  The addresses which 
were not  ass igned geograph ic  codes unde r -  
went a f i e l d  geocoding o p e r a t i o n .  

The Precanvass o p e r a t i o n  took p l ace  
about  two months b e f o r e  Census Day. For 
t h i s  o p e r a t i o n ,  a sepa ra te  se t  o f  r e g i s -  
t e r s  were prepared which c o n t a i n e d  a 
l i s t i n g  o f  the address and the  c o r r e -  
sponding number o f  housing u n i t s  f o r  each 
s t r u c t u r e  i n  a g i ven  area.  Census enumer- 
a t o r s  were g i ven  these r e g i s t e r s  a long 
w i t h  maps o f  the  address r e g i s t e r  area 
and i n s t r u c t e d  to  t r a v e l  th rough the  
e n t i r e  area to v e r i f y  the l i s t .  Th i s  
p rocedure  was c a l l e d  canvassinQ the  
a rea .  The enumera tors  compared the  
s t r u c t u r e s  they  found in  the area to  the 
l i s t i n g s  i n  the r e g i s t e r  to  add missed 
r e s i d e n t i a l  addresses ,  d e l e t e  n o n e x i s t e n t  
addresses~ make addresses c o r r e c t i o n s ,  
and to v e r i f y  f o r  each s t r u c t u r e  t h a t  the  
number o f  u n i t s  l i s t e d  was c o r r e c t .  When 
an enumerator  found t h a t  a s t r u c t u r e  con-  
t a i n e d  more u n i t s  than were l i s t e d ~  the  
enumerator  l i s t e d  the  apar tment  d e s i g n a -  
t i o n  o f  each u n i t  i n  the s t r u c t u r e .  
Subsequen t l y ,  an o f f i c e  o p e r a t i o n  was 
c a r r i e d  out  i n  which the apar tment  d e s i g -  
n a t i o n s  o b t a i n e d  d u r i n g  Precanvass were 
matched to the Master Address R e g i s t e r s  
to de te rm ine  which u n i t s  had been missed.  
A d d i t i o n a l  f i e l d  r e c o n c i l i a t i o n  was 
r e q u i r e d  when apar tment  d e s i g n a t i o n s  
cou ld  not  be matched. F i n a l l y ~  the  u n i t s  
added to the Precanvass r e g i s t e r s  were 
t r a n s c r i b e d  by hand to the Master  Address 
R e g i s t e r s  and a m a i l i n g  p iece  (an enve- 
lope c o n t a i n i n g  a census q u e s t i o n n a i r e ,  
i n s t r u c t i o n s ,  and a r e t u r n  enve lope)  was 
addressed by hand f o r  each added u n i t .  

M a i l i n g  p i eces  were then addressed by 
computer f o r  the  u n i t s  t h a t  were o r i g i -  
n a l l y  l i s t e d  i n  the Master Address Reg i s -  
t e r s .  These m a i l i n g  p i eces  were combined 
w i t h  the hand addressed m a i l i n g  p ieces  
and g i ven  to the  USPS so t h a t  the  c a r r i -  
e rs  cou ld  conduct  the  Casing and T i m e - o f -  

D e l i v e r y  Checks. The Casing Check took 
p l a c e  two to t h r e e  weeks b e f o r e  Census 
Day and was ve ry  s i m i l a r  to  the APOC 
o p e r a t i o n  except  t h a t  the  c a r r i e r s  
rev iewed the addresses on the  m a i l i n g  
p i e c e s  i n s t e a d  o f  those on the address 
c a r d s .  However, the  c a r r i e r s  were no t  
asked to c o r r e c t  d e l i v e r a b l e  addresses .  
The T i m e - o f - D e l i v e r y  Check occu r red  as 
p o s t a l  c a r r i e r s  d e l i v e r e d  ~the m a i l i n g  
p i e c e s .  The c a r r i e r s  were i n s t r u c t e d  to  
p repa re  "add" ca rds  f o r  each r e s i d e n t i a l  
address on the r o u t e  f o r  which they  had 
not  r e c e i v e d  a m a i l i n g  p i e c e .  The r a t i o -  
na l e  f o r  c o n d u c t i n g  t h e s e t w o  s e p a r a t e  
checks so c l o s e  t o g e t h e r  was based on 
s e v e r a l  c o n s i d e r a t i o n s .  F i r s t ,  the  Cen- 
sus Bureau p lanned to  p repare  m a i l i n g  
p i e c e s  f o r  Casing Check adds i n  t ime  f o r  
d e l i v e r y .  Second, the  Casing Check was 
conducted i n  a c o n t r o l l e d  env i ronment  
where the major o b j e c t i v e  was to  update  
the  address l i s t ,  no t  to  d e l i v e r  m a i l i n g  
p i e c e s .  

2. Proqrams to  Improve Coveraqe 
Dur inq  Data C o l l e c t i o n  

There were s e v e r a l  programs conducted 
i n  TAR areas a f t e r  Census Day to  improve 
the  coverage o f  hous ing u n i t s  and peop le  
i n  the  1980 census.  Many o f  these are  
d i scussed  in  the  paper .  A d e s c r i p t i o n  o f  
the  Nonhousehold Sources Program (NHHS) 
i s  p resen ted  be low.  

The 1980 NHHS was an a d m i n i s t r a t i v e  
r e c o r d s  check process  aimed a t  r e d u c i n g  
d i f f e r e n t i a l  undercoun t  o f  m i n o r i t i e s  by 
improv ing  the  w i t h i n  household coverage 
o f  these persons i n  h i g h l y  u rban i zed  
a reas .  L i s t s  c o n t a i n i n g  the  names, 
addresses ,  and v a r i o u s  demographic c h a r -  
a c t e r i s t i c s  o f  peop le  were o b t a i n e d  f rom 
the  Motor V e h i c l e s  Department f o r  each 
s t a t e ,  the U.S. I m m i g r a t i o n  and N a t u r a l -  
i z a t i o n  S e r v i c e ,  and a p u b l i c  a s s i s t a n c e  
f i l e  p r o v i d e d  by the  c i t y  o f  New York .  
The l i s t s  were screened to i d e n t i f y  p e r -  
sons i n  areas w i t h  l a r g e  c o n c e n t r a t i o n s  
o f  m i n o r i t y  p o p u l a t i o n s .  These persons 
were matched by address and person da ta  
to  the  census.  Nonmatches to the census 
were f o l l o w e d - u p  and those persons who 
had been missed were added to the  census 
a t  the  g i ven  address .  
C. TEST OF THE NONHOUSEHOLD SOURCES 

PROGRAM IN THE 1986 TEST CENSUS 
1. Backqround 
The NHHS was t e s t e d  i n  each o f  the  

urban s i t e s  i n v o l v e d  i n  p r e t e s t s  f o r  the  
1980 census [ 4 ] .  I n  1980~ the  NHHS was 
conducted i n  s e l e c t e d  urban areas which 
had been i d e n t i f i e d  as hav ing a h igh  p r o -  
p o r t i o n  o f  m i n o r i t i e s .  The l i s t s  used i n  
1980 were the  d r i v e r ' s  l i c e n s e  f i l e s ,  a 
f i l e  o b t a i n e d  f rom the  I m m i g r a t i o n  and 
N a t u r a l i z a t i o n  S e r v i c e r  and a p u b l i c  
a s s i s t a n c e  f i l e  p r o v i d e d  by the c i t y  o f  
New York .  The r e s u l t s  o f  the  1980 p r o -  
gram were not  encourag ing  (see [ 3 ] )  due 
to  t h r e e  major  p rob lems:  

a. The add r a t e  o f  persons i n  co re  
urban areas cons ide red  to be hard to  
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enumerate (11 .6  p e r c e n t  o f  the f o l l o w - u p  
work load)  was much h i g h e r  than t h a t  i n  
the  o t h e r  urban areas which were though t  
to  be e a s i e r  to  enumerate ( 4 . 2  p e r c e n t  o f  
the f o l l o w - u p  wo rk l oad .  There were a 
t o t a l  o f  about  127,000 persons added. 

b. O p e r a t i o n a l  prob lems p reven ted  
about  58,000 p o t e n t i a l  person adds f rom 
be ing  made to  the  census.  These 
r e p r e s e n t e d  about  31 .4  p e r c e n t  o f  the  
person adds t h a t  shou ld  have been made. 

c .  I n c l u d e d  on the  NHHS l i s t s  were a 
l a r g e  number o f  persons (20 .2  p e r c e n t  o f  
the  l i s t  i n  co re  urban areas)  whose sup-  
p l i e d  addresses were a t  l a r g e  m u l t i u n i t  
s t r u c t u r e s  bu t  which d i d  not  i n c l u d e  
apar tment  d e s i g n a t i o n s .  These cases were 
i d e n t i f i e d  d u r i n g  the  c l e r i c a l  address 
match ing o p e r a t i o n .  To avo id  the  p o s s i -  
b i l i t y  o f  examin ing  a p r o h i b i t i v e  number 
o f  q u e s t i o n n a i r e s  f o r  each such person to 
de te rm ine  the  p e r s o n ' s  enumera t ion  
s t a t u s ,  these cases were exc luded f rom 
f u r t h e r  p r o c e s s i n g .  

The cos t  o f  the  NHHS in  1980 was $9 .8  
m i l l i o n  or  about  $77 per added pe rson .  

The 1986 Test  Census i n c l u d e d  the o n l y  
t e s t  o f  the  NHHS i n  the 1990 p l a n n i n g  
c y c l e .  The independent  l i s t s  used i n  1986 
were the  d r i v e r ' s  l i c e n s e  f i l e  and 
s m a l l e r  l i s t i n g s  f o r  d r a f t  r e g i s t r a t i o n  
and persons r e c e i v i n g  a i d  under the  Job 
T r a i n i n g  and P a r t n e r s h i p  A c t .  To address 
the  major  prob lems exper ienced  i n  1980, 
the  t e s t  was l i m i t e d  to  a core  urban area 
and p rocedures  were automated as much as 
p o s s i b l e .  Automated match ing systems 
were developed to make the program more 
cos t  e f f e c t i v e  and l ess  dependent on 
c l e r i c a l  o p e r a t i o n s .  Au tomat ion  would 
a l so  a l l o w  the  p r o c e s s i n g  o f  a l a r g e  
number o f  r e c o r d s  and would f a c i l i t a t e  
the  i d e n t i f i c a t i o n  o f  addresses which d i d  
no t  have apar tment  d e s i g n a t i o n s .  

R e s u l t s  f rom the  1986 NHHS are docu-  
mented be low.  Cor respond ing  r e s u l t s  f rom 
the  1980 p r e t e s t s  and census are  s u p p l i e d  
when mean ing fu l  compar isons can be made. 
To t h i s  end, the  f i g u r e s  c i t e d  f o r  the  
1980 census r e f l e c t  the  r e s u l t s  o n l y  f o r  
the  core  urban areas i n v o l v e d  i n  the  1980 
NHHS. 

2. L i s t  P r e p a r a t i o n  and Match inq 
There were a t o t a l  o f  197,442 person 

r e c o r d s  on the  NHHS l i s t s  and about  90 
p e r c e n t  o f  these were f rom the d r i v e r ' s  
l i c e n s e  f i l e .  The addresses on the  l i s t s  
were processed th rough  a computer geocod- 
ing o p e r a t i o n  and those which were not  
geocoded were d e l e t e d  f rom the l i s t s .  The 
l i s t s  were u n d u p l i c a t e d  based on address 
and person d a t a ,  and r e c o r d s  l a c k i n g  age 
or sex codes were d e l e t e d  f rom the  l i s t s .  
F i n a l l y ,  s i n c e  1980 census r e s u l t s  showed 
t h a t  the d i f f e r e n t i a l  undercount  was 
h i g h e r  f o r  personS age 16-55, r e c o r d s  f o r  
persons 15 and younger or  5b and o l d e r  
were d e l e t e d .  These p rocedures  produced 
an e f f e c t i v e  l i s t  o f  148,548 person 
r e c o r d s .  

A two phase o p e r a t i o n  to match the  

NHHS r e c o r d s  by address and person da ta  
(name, sex,  age) to  the census was used. 
In  the  f i r s t  phase, a d i r e c t  computer 
match was made to the  census f i l e s .  Th i s  
o p e r a t i o n  p a r t i t i o n e d  the  cases i n t o  
t h r e e  g roups :  exac t  matches, those w i t h  
bas i c  addresses m iss ing  from the census,  
and the  r e s i d u a l  cases.  The r e s i d u a l  
cases were sent  to  the  second phase, a 
computer a s s i s t e d  c l e r i c a l  match ing 
o p e r a t i o n  per formed by ten c l e r k s  us ing  
computer t e r m i n a l s .  The c l e r k s  used a l l  
a v a i l a b l e  data  f rom the  census and the  
NHHS f i l e s  to de te rm ine  i f  the address 
f o r  a g i ven  NHHS person cou ld  be l i n k e d  
w i t h  one and o n l y  one census address .  
Th i s  was r e q u i r e d  s i n c e ,  as f o r  p r e v i o u s  
t e s t s  o f  the NHHS, f o l l o w - u p  was 
l i m i t e d  to  one address f o r  a s p e c i f i c  
case.  Address nonmatches o f  t h i s  t ype  
were i n e l i g i b l e  f o r  f o l l o w - u p .  For 
address matches, the  c l e r k s  examined the  
da ta  f rom the q u e s t i o n n a i r e  f o r  the  asso-  
c i a t e d  census address to dec ide  i f  the 
NHHS person matched to a person on the 
q u e s t i o n n a i r e .  Tab le  1 shows the number 
o f  matches as a pe rcen tage  o f  the t o t a l  
number o f  cases processed by match phase 
f o r  the  f o u r  t e s t s  o f  the NHHS. 

The address and person match r a t e s  
f rom 1986 appear to  be r e l a t i v e l y  c l o s e  
to those f o r  the  1980 census and p r e -  
t e s t s .  However, the  o u t - o f - s c o p e  name 
match r a t e  f o r  198& was much lower than 
t h a t  f o r  the Camden p r e t e s t  and the  1980 
census.  For a l a r g e  p r o p o r t i o n  o f  the  
Camden o u t - o f - s c o p e  cases,  the  address 
matched to the census but  the u n i t  was 
c l a s s i f i e d  as vacant  or  n o n e x i s t e n t  
because the u n i t  d i d  not  r e t u r n  a ques-  
t i o n n a i r e  by ma i l  and was not  c o n t a c t e d  
by enumerators  u n t i l  a f t e r  the match to 
the  census.  The 1980 census o u t - o f - s c o p e  
cases were p r i m a r i l y  addresses i n  m u l t i -  
u n i t  s t r u c t u r e s  which lacked apar tment  
d e s i g n a t i o n s .  N e i t h e r  o f  these two were 
f r e q u e n t  occu r rences  i n  1986, so the  
o u t - o f - s c o p e  r a t e  was much l ower .  

I t  shou ld  be noted t h a t  the d i r e c t  
computer and the c o m p u t e r - a s s i s t e d  c l e r i -  
ca l  match ing was p o s s i b l e  i n  198b s i n c e  
census names and person data  were cap-  
t u r e d  f o r  a l l  q u e s t i o n n a i r e s  processed 
th rough  the c o m p l e t i o n  o f  Nonresponse 
F o l l o w - u p .  S ince the  c a p t u r e  o f  names i n  
the  1990 census has been de te rmined  to  
be too c o s t l y ,  t h i s  t ype  o f  match ing 
o p e r a t i o n  w i l l  no t  be employed in  1990. 
Computer matching f o r  1990 i s  a p p l i c a b l e  
o n l y  f o r  address match ing and f o r  s c r e e n -  
ing the  NHHS l i s t s  to  i d e n t i f y  addresses 
f o r  m u l t i u n i t  s t r u c t u r e s  w i t h o u t  a p a r t -  
ment d e s i g n a t i o n s .  

3. F o l l o w - u p  and Coveraqe Y i e l d  
The NHHS f o l l o w - u p  o p e r a t i o n s  i n  1986 

were conducted f o r  39,102 o f  the  71,571 
cases e l i g i b l e  f o r  f o l l o w - u p  a f t e r  
ma tch ing .  Records f o r  addresses l i n k e d  
w i t h  f o u r  or more NHHS persons were de-  
l e t e d  f rom f o l l o w - u p  f o r  two reasons ;  to  
l i m i t  respondent  burden in  s u p p l y i n g  i n -  
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f o r m a t i o n ,  and because t h e r e  was concern 
t h a t  a l a r g e  number o f  r e c o r d s  may have 
i n d i c a t e d  t h a t  the  r e c o r d s  were ou t  o f  
d a t e .  Records geocoded to b l o c k s  i n v o l v e d  
in  the  Post Enumerat ion Survey (PES) were 
not  sent  to  f o l l o w - u p  so t h a t  the  NHHS 
would not  b i a s  the e s t i m a t e s  o f  undercov -  
erage produced f rom the  PES. Due to t ime  
c o n s t r a i n t s ,  each address was e i t h e r  
processed i n  t e l ephone  f o l l o w - u p  or p e r -  
sona l  v i s i t  f o l l o w - u p  but  not  b o t h .  In  
a l l  p r i o r  a p p l i c a t i o n s  o f  the NHHS, a l l  
f o l l o w - u p  cases had f i r s t  undergone a 
te lephone  f o l l o w - u p .  Those not  c o n t a c t e d  
by t e l ephone  then went to  pe rsona l  v i s i t  
f o l l o w - u p .  

To ass i gn  the  f o l l o w - u p  u n i v e r s e  to  
e i t h e r  t e l ephone  or pe rsona l  v i s i t  
f o l l o w - u p ~  the  PES s t r a t i f i c a t i o n  was 
c o n s i d e r e d .  For the  PES sample d e s i g n ,  
the  c e n t r a l  Los Angeles County t e s t  s i t e  
had been d i v i d e d  i n t o  a number o f  a reas .  
Data f rom the  1980 census were used to  
de te rm ine  the e t h n i c  make-up o f  the  p e r -  
sons and the  p r o p o r t i o n  o f  m u l t i u n i t  
s t r u c t u r e s  i n  each a rea .  The areas were 
then ass igned to  a group o f  As ian  s t r a t a ,  
a group o f  Spanish s t r a t a ,  and a group o f  
Other s t r a t a .  Th i s  p rocedure  c o r r e s p o n -  
ded to the way in  which m i n o r i t y  areas 
were i d e n t i f i e d  i n  1980 f o r  the  NHHS. The 
cases were randomly d i v i d e d  between 
t e l ephone  and pe rsona l  v i s i t  f o l l o w - u p  
w i t h  the  goal  o f  s e l e c t i n g  about 10,000 
cases f o r  pe rsona l  v i s i t .  The r e s u l t s  o f  
f o l l o w - u p  are g i ven  i n  Table 2. 

Note t h a t  t h e r e  were two t ypes  o f  adds 
f rom the NHHS - p r i m a r y  and secondary .  
P r imary  adds were persons i n c l u d e d  on the 
NHHS l i s t  who were added as a r e s u l t  o f  
f o l l o w - u p .  Secondary adds were persons 
not  i n c l u d e d  on the  NHHS l i s t  who were 
i d e n t i f i e d  as census misses d u r i n g  the  
f o l l o w - u p  i n t e r v i e w .  Unless s p e c i f i c a l l y  
no ted ,  a l l  adds d iscussed below i n c l u d e  
both p r i m a r y  and secondary adds. 

The f i g u r e s  i n  Tab le  2 i n c l u d e  2 ,310 
adds which were c o r r e c t l y  made to  the  
1986 Test  Census and 110 adds which 
shou ld  have been made bu t  were no t  due to 
p r o c e s s i n g  e r r o r s .  The 590 e r roneous  adds 
to the census which should  not  have been 
made based on the  f o l l o w - u p  i n t e r v i e w  are 
not  r e f l e c t e d  i n  the  t a b l e s .  

The pe rcen t  o f  persons added per  
f o l l o w - u p  a t t e m p t  was measured i n  two 
ways; as a p e r c e n t  o f  the t o t a l  number o f  
persons i n  f o l l o w - u p ,  and as a p e r c e n t  o f  
the  t o t a l  number o f  housing u n i t s  i n  
f o l l o w - u p .  R e s p e c t i v e l y ,  the two p e r c e n t s  
are  lower and upper bounds o f  the  c o v e r -  
age ga in  t h a t  would have r e s u l t e d  i f  the 
1980 v e r s i o n  o f  the f o l l o w - u p  p rocedures  
were used in  1986. A precensus s c r e e n i n g  
o p e r a t i o n  which e l i m i n a t e d  a l l  bu t  one 
reco rd  per hous ing u n i t  was used i n  1980. 
In  the  1986 Test  Census, f o l l o w - u p  was 
conducted f o r  up to  t h r e e  NHHS persons a t  
a g i ven  hous ing u n i t  to  de te rm ine  i f  t h i s  
p rocedure  produced a h i g h e r  add r a t e  then 
f o l l o w - u p  o f  one person per u n i t .  To 

l i m i t  respondent  burden and to  avo id  the  
use o f  ou tda ted  person d a t a ,  f o l l o w - u p  
was no t  conducted a t  u n i t s  a s s o c i a t e d  
w i t h  f o u r  or  more NHHS persons .  I f  the  
1980 f o l l o w - u p  p rocedu re  was used i n  
198b, some o f  the  p r i m a r y  adds may have 
been secondary adds, bu t  the  coverage 
i n c r e a s e  p r o b a b l y  would no t  have been as 
h igh  s i n c e  i n  1980 secondary  adds were 
made a t  a lower r a t e  per f o l l o w - u p  v i s i t  
( 3 . 6  p e r c e n t )  than p r i m a r y  adds (.8.0 
p e r c e n t ) .  

To make mean ing fu l  compar isons 
between the f o u r  NHHS t e s t s ,  the  r e s u l t s  
f rom 1986 were a d j u s t e d  to  account  f o r  
the  d i f f e r e n c e s  i n  the  f o l l o w - u p  p r o c e -  
dures  used i n  1986. The ad jus tmen t  
was made as f o l l o w s :  

a. Lower and upper bounds f o r  the  
e s t i m a t e d  number o f  person adds f rom 
te l ephone  f o l l o w - u p  o f  a l l  f o l l o w - u p  
cases were de te rm ined  by m u l t i p l y i n g  the  
number o f  hous ing u n i t s  i n  f o l l o w - u p  
(25 ,466 f o r  the e n t i r e  s i t e ;  7,581 f o r  
Spanish areas)  by,  r e s p e c t i v e l y ,  the  
lower and upper bounds on the t r u e  r a t e  
a t  which persons were added in  t e l ephone  
f o l l o w - u p .  

b. S i m i l a r l y ,  lower and upper bounds 
f o r  the  e s t i m a t e d  number o f  person adds 
f rom pe rsona l  v i s i t  f o l l o w - u p  o f  cases 
un reso l ved  i n  t e l ephone  f o l l o w - u p  were 
c a l c u l a t e d  as the  p r o d u c t  o f  the  number 
o f  noncon tac ted  u n i t s  i n  t e l ephone  
f o l l o w - u p  (6 ,606 f o r  the e n t i r e  s i t e ;  
1,960 i n  Spanish a reas)  and, r e s p e c t i v e -  
l y ,  the  lower and upper bounds on the  
t r u e  add r a t e  f o r  pe rsona l  v i s i t  
f o l l o w - u p .  

c .  The e s t i m a t e d  lower (upper )  bound 
on the  t o t a l  number o f  adds by the  NHHS 
was the  sum o f  the  two lower (upper )  
bounds c a l c u l a t e d  i n  s teps  a and b.  

Th i s  p rocedure  produced the  add r a t e s  
shown i n  Tab le  3 f o r  the  1986 t e s t  s i t e  
and f o r  Spanish areas i n  the  1986 Test  
Census. Rates are  a l s o  p r o v i d e d  f o r  the  
1980 p r e t e s t s  and census.  

The data  i n  Tab le  3 i n d i c a t e  s e v e r a l  
i n t e r e s t i n g  p o i n t s .  F i r s t ,  the 1986 
f o l l o w - u p  add r a t e s  are  e s s e n t i a l l y  the  
same as those f o r  co re  urban areas i n  
the  1980 census and these r a t e s  are  sub-  
s t a n t i a l l y  lower than the  1980 census 
p r e t e s t  f i n d i n g s  f o r  T r a v i s  and Camden. 
Th i s  i s  an i n d i c a t i o n  t h a t  the automated 
s c r e e n i n g  used i n  1986 d i d  l i t t l e  to  
i n c r e a s e  the e f f e c t i v e n e s s  o f  f o l l o w - u p .  
Second, the a d j u s t e d  add r a t e s  f o r  1986 
are  e s s e n t i a l l y  the  same f o r  the  e n t i r e  
s i t e  as they  a re  f o r  the  Spanish areas 
o n l y .  The r a t e  i n  Spanish areas was 
expected to  be h i g h e r  s i n c e  the  census 
coverage was expected to  be worse i n  
Spanish areas than i n  o t h e r  a reas .  

4. O p e r a t i o n a l  Problems 
There were s e v e r a l  o p e r a t i o n a l  

p rob lems a s s o c i a t e d  w i t h  the  1986 NHHS. 
a. Telephone and pe rsona l  v i s i t  

f o l l o w - u p  enumera tors  had some t r o u b l e  
f o l l o w i n g  the f l o w  o f  the  i n t e r v i e w  as 
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d e s c r i b e d  on the  NHHS fo rm.  
b. About 590 persons were e r r o n e o u s l y  

added to  the  census due to  enumera to rs  
who d i d  not  f o l l o w i n g  s k i p  p a t t e r n s  on 
the NHHS I n t e r v i e w  Records and, t h u s ,  
e r r o n e o u s l y  l i s t e d  persons as household 
members. The problem was recogn i zed  
e a r l y  i n  the  NHHS o p e r a t i o n  and c l e r i c a l  
p rocedures  were developed to  i d e n t i f y  
NHHS forms f o r  these cases and d e l e t e  the  
e r roneous  adds. 

c .  About 110 persons who shou ld  have 
been added to  the  census were no t  added 
d u r i n g  NHHS p r o c e s s i n g .  These r e p r e -  
sented about  0 . 3  - 0 .4  p e r c e n t  o f  the  
f o l l o w - u p  work load i n  1986. The c o r r e s -  
ponding f i g u r e  i n  1980 was 6 .4  p e r c e n t .  

d.  The f o l l o w - u p  o p e r a t i o n s  f o r  the  
1986 Nonhousehold Sources Program s t a r t e d  
a p p r o x i m a t e l y  18 weeks a f t e r  Census Day. 
The l e n g t h  o f  t ime  between Census Day and 
the  s t a r t  o f  the  NHHS f o l l o w - u p  i n  1980 
v a r i e d  f rom one d i s t r i c t  o f f i c e  to  the  
n e x t .  For the  T r a v i s  County and Camden 
p r e t e s t s  t h i s  p e r i o d  was about  12 and 7 
weeks, r e s p e c t i v e l y .  The l a t e  s t a r t  o f  
f o l l o w - u p  i n  1986 cou ld  have c o n t r i b u t e d  
to the low add per f o l l o w - u p  a t t e m p t  
r a t e .  

The prob lems d iscussed  above occu r red  
i n  the  same phase o f  the  NHHS o p e r a t i o n  
as d i d  the major  1980 census p r o c e s s i n g  
e r r o r s .  The f o l l o w - u p  and subsequent  
o p e r a t i o n s  to i n c l u d e  the NHHS adds i n  
the  census coun ts  c o n t i n u e  to p r e s e n t  
p rob lems.  Improvement o f  the i n s t r u c -  
t i o n s  f o r  c o n d u c t i n g  the NHHS f o l l o w - u p  
may be p o s s i b l e .  However, by i t s  n a t u r e  
the  i n t e r v i e w  i s  c o m p l i c a t e d .  C e r t a i n  
p r o b i n g  q u e s t i o n s  are  needed to de te rm ine  
the  e x i s t e n c e  o f  persons who may have 
been missed i n  the  census and the address 
o f  t h e i r  r e s i d e n c e  on Census Day. 

5. Cost 
The o n l y  cos t  da ta  a v a i l a b l e  f rom the 

NHHS i n  1986 are those r e l a t e d  to pe rson -  
a l  v i s i t  f o l l o w - u p .  Th i s  o p e r a t i o n  cos t  
$24,700 or  about  $2 .47 per f o l l o w - u p  
v i s i t .  Th i s  i s  s i m i l a r  to  the $2.50 per 
f o l l o w - u p  v i s i t  f o r  the  NHHS i n  the  1980 
census.  

When a v a i l a b l e ,  the  cos t  o f  the  NHHS 
in  1986 w i l l  no t  be comparable to  t h a t  
f rom the  1980 census due to the  p r o c e -  
d u r a l  d i f f e r e n c e s  between the two ope ra -  
t i o n s .  The 1986 cos t  a l so  w i l l  no t  be 
u s e f u l  i n  p l a n n i n g  f o r  the 1990 census.  
The c o s t l y  c l e r i c a l  o p e r a t i o n  f o r  match-  
ing names was not  needed in  1986 because 
a l l  o f  the  names were keyed to  s u p p o r t  
the  automated p rocedu res .  As p r e v i o u s l y  
ment ioned,  t h i s  i s  too c o s t l y  to  be done 
f o r  the  1990 census.  

6. I m p l i c a t i o n s  f o r  the  1990 Census 
The 1986 NHHS was designed to  d e t e r -  

mine i f  the  major  problems a s s o c i a t e d  
w i t h  the  1980 NHHS cou ld  be so lved  
th rough  the  use o f  automated p r o c e d u r e s .  
The r e s u l t s  i n d i c a t e  t h a t ,  a t  b e s t ,  the  
o n l y  problems t h a t  can be so lved  by a u t o -  
mat ion  are  those r e l a t e d  to  addresses 

t h a t  are  u n s u i t a b l e  f o r  matching and 
f o l l o w - u p .  The o p e r a t i o n a l  problems asso-  
c i a t e d  w i t h  d e t e r m i n i n g  who shou ld  be 
added to the census have not  been s o l v e d .  
I t  i s  apparent  f rom 1986 t h a t  the  NHHS 
i n t e r v i e w  i s  d i f f i c u l t  f o r  census enumer- 
a t o r s  to conduc t .  Whi le  p a r t i c u l a r  p r o b -  
lems noted w i t h  the  1986 i n t e r v i e w  may 
be s o l v e d ,  t h e r e  i s  no ev idence t h a t  the  
f o l l o w - u p  o p e r a t i o n  w i l l  ever be conduc-  
ted b e t t e r  than i t  was i n  1980. The 
impor tance  o f  hav ing  c l e r k s  rev iew  the  
NHHS r e s u l t s  was demonst ra ted i n  1980 
and 1986 to be a necessary  p a r t  o f  the  
program. U n f o r t u n a t e l y ,  c l e r i c a l  o p e r a -  
t i o n s  are a l so  s u b j e c t  to  e r r o r .  

Au tomat ion  w i l l  no t  s i g n i f i c a n t l y  
reduce the cos t  o f  the NHHS f o r  the  1990 
census.  Automated match ing w i l l  o n l y  be 
p o s s i b l e  f o r  the address matching phase. 
I f  a n y t h i n g ,  t h i s  was the  most a c c u r a t e  
and cos t  e f f e c t i v e  p a r t  o f  the 1980 p r o -  
cedure .  Names w i l l  no t  be a v a i l a b l e  f o r  
automated person ma tch ing ,  so match ing 
w i l l  have to  be done c l e r i c a l l y .  Given 
the  n a t u r e  o f  da ta  p rocess i ng  p lanned 
f o r  1990, the c o n t r o l  and i m p l e m e n t a t i o n  
o f  a matching o p e r a t i o n  may be more d i f -  
f i c u l t  and c o s t l y  than in  1980 when a l l  
a v a i l a b l e  q u e s t i o n n a i r e s  f o r  an enumera- 
t i o n  area were i n  a s i n g l e  box and cou ld  
be e a s i l y  examined by a matching c l e r k .  
In  1990 the census q u e s t i o n n a i r e s  w i l l  
have to be c y c l e d  on a f l o w  b a s i s  f rom 
the  census e d i t  o p e r a t i o n  th rough a spe-  
c i a l  match ing group which w i l l  i d e n t i f y  
the  NHHS f o l l o w - u p  cases and then c y c l e  
the  q u e s t i o n n a i r e s  back i n t o  the census 
f l o w  so t h a t  the u n i t s  can be processed 
in  NHHS f o l l o w - u p .  

Au tomat ion  does not  appear to  o f f e r  
any promise o f  improv ing  the e f f e c t i v e -  
ness o f  the NHHS f o l l o w - u p .  I t  was 
t hough t  t h a t  automated p rocedures  would 
produce a f o l l o w - u p  work load w i t h  a h igh  
p r o p o r t i o n  o f  person adds. Au tomat ion  
was used to a much h i g h e r  degree i n  1986 
than would be p o s s i b l e  i n  1990, y e t  the  
coverage ga in  was e q u i v a l e n t  to  t h a t  
r e a l i z e d  i n  1980 and much lower than the  
g a i n  f o r  the 1980 p r e t e s t s .  Whi le  the  
198& f o l l o w - u p  was s u b j e c t  to  some ope ra -  
t i o n a l  p rob lems,  i t  i s  d o u b t f u l  t h a t  
they  a lone  are r e s p o n s i b l e  f o r  the l a r g e  
d i f f e r e n c e  between the add r a t e s  f rom 
1986 and the 1980 p r e t e s t s .  

To summarize, the t e s t  o f  the NHHS in  
1986 showed t h a t  au toma t i on  cou ld  no t  
s o l v e  many o f  the problems t h a t  made the 
1980 NHHS an i n e f f e c t i v e  and c o s t l y  p r o -  
gram. In  a d d i t i o n ,  t h e r e  were no r e s u l t s  
to  suggest  t h a t  the program cou ld  be 
m o d i f i e d  to make i t  more e f f e c t i v e  i n  
j u s t i f y i n g  i t s  purpose which i s  to  
decrease the d i f f e r e n t i a l  undercount  o f  
m i n o r i t y  persons .  Th i s  undercount  e x i s t s  
bu t  the NHHS does not  seem to be ve ry  
u s e f u l  i n  l o c a t i n g  census misses.  
D. CONCLUSIONS 

The development o f  coverage improve-  
ment programs i n  c o n j u n c t i o n  w i t h  the  
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m a i l  census has r e s u l t e d  i n  an i n c r e a s -  
i n g l y  more a c c u r a t e  census.  Ye t ,  t he  
Bureau o f  the  Census c o n t i n u e s  to  p e r f o r m  
r e s e a r c h  and conduc t  e v a l u a t i o n s  o f  new 
or  improved coverage improvement programs 
i n  t h r e e  s i t e s  ( S t .  L o u i s ,  M i s s o u r i ;  East 
C e n t r a l  M i s s o u r i ;  and E a s t e r n  Washington)  
i n  which the 1988 Dress Rehearsa l  f o r  the  
1990 census w i l l  be conduc ted .  The goa l  
o f  much o f  t h i s  work i s  to  make the  p r o -  
grams more c o s t  e f f e c t i v e ,  e f f i c i e n t ,  and 
c o m p a t i b l e  w i t h  the  i nc reased  a u t o m a t i o n  
o f  the  census p r o c e s s .  The f i n a l  coverage 
improvement system f o r  the  1990 census 
has no t  ye t  been e s t a b l i s h e d .  However, 
based on the  f i n d i n g s  d e s c r i b e d  h e r e ,  the  
d e c i s i o n  has been made to  e x c l u d e  the  
NHHS f rom the  1990 census p r o c e d u r e s .  
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FOOTNOTES 
I T h i s  paper r e p o r t s  the  g e n e r a l  

r e s u l t s  o f  r e s e a r c h  u n d e r t a k e n  by Cen- 
sus Bureau s t a f f .  The v iews  expressed 
a re  a t t r i b u t a b l e  to  the  a u t h o r s  and do 
no t  n e c e s s a r i l y  r e f l e c t  those  o f  t he  
Census Bureau.  
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Tab le  1 Match Rates f o r  the  Nonhousehold 
Sources Program 

Tab le  3 Nonhousehold Sources 
Fol  low-up Add Rates 

I 
I 
I Test  
I 
I 
I T r a v i s  County 
I Camden 
I 1980 Census I I I 
I Core Urban I 9&.9 I 46 .3  I 30 .9  
I 198& Test  Census I 94.& I 42 .2  I 6 . 9  
I I I I 

I Ma tch ing  O p e r a t i o n  I I I Adds as a I 
I Address I Name I O u t - o f -  I I I Pe rcen t  o f  I 
I Match I Match I Scope* I I I Housing U n i t s  I 
I I I I I T e s t  I i n  F o l l o w - u p  I 
I I I N o t  I I I I 
I 9 & . 1  I 4 4 . 2  l a v a i l a b l e  I I T r a v i s  C o u n t y  I 2 1 . 0  I 
! 9 8 . 6  I 4 5 . 0  I 1 9 . 6  I I C a m d e n  I 2 3 . 4  I 

I I 1 9 8 0  C e n s u s  I I 
I I C o r e  U r b a n  I 1 1 . 6  I 
I ! 1 9 8 &  T o t a l  I & . &  - 1 0 . 2  I 
I ! 198& Spanish i &.5 - 9 . 9  I 

I I I 
*The o u t - o f - s c o p e  name match r e s u l t s  i n c l u d e  

r e c o r d s  which matched to v a c a n t / d e l e t e  u n i t s ,  
matched to  a q u e s t i o n n a i r e  f o r  which names had 
no t  been c a p t u r e d ,  or  were f o r  a u n i t  w i t h  no 
apa r tmen t  d e s i g n a t i o n  a t  a s t r u c t u r e  w i t h  l& 
or  more u n i t s .  

Tab le  2 198& Nonhousehold Sources Program: F o l l o w - u p  Workload and 
Persons Added by F o l l o w - u p  Type and by PES S t ra tum 

I I T E L E P H 0 N E I P E R S 0 N A L V I S I T I 
I I I I 
I F o l l o w - u p  I PES Area I PES Area I 
I R e s u l t s  I TOTAL I Span. I As ian  I Other  I TOTAL I Span. I As ian  I Other  I 
I I I I I I I I I I 
I P e r s o n s  I I I I I I I I I 
I i n  FU I 23 ,778 I 5 ,487  I 5,82& I 12,465 I 15,324 I 5 ,949  I & ,2& l  I 3 ,114  I 
I HUs I I I I I I I I I 
I i n  FU I 15,470 I 3 ,644  I 3,7BB I 8 ,038  I 9 ,996  I 3 ,937  I 4 ,058  I 2,001 I 
I I I I I 
I Adds I 1,011 I 208 I P70 I 
I ~o  As Y. o f  I I I I 
I Persons I I I I 
I i n  FU I 4 . 3  1 3 . 8  I 4 . &  I 
I o A s  Y. o f  I I I I 
! H U s  i n I I I I 
I F U  I & . 5  I 5 . 7  I 7 . 1  I 
I I I I I 

I I I I I 
533 I 1,409 I & 4 &  ! 568 i 195 I 

I I I ! ! 
l i I I I 

4 . 3  I 9 . 2  I 10.9 I 9.1 I &.3  I 
I I I I I 
I I I I I 

& . &  i 1 4 . 1  I l & . 4  I 1 4 . 0  I 9 . 7  I 
I I I I I 

4 7 4  


