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ABSTRACT 

S t u d i e s  of o the r  c e n s u s e s  have  con-  
f i rmed t h a t  p e r s o n s  moving  at  a t ime close 
to C e n s u s  Day are at  g rea te r  r i sk  of being 
omi t t ed  f rom the  c e n s u s  or of be ing  enu-  
m e r a t e d  at  a s u b s e q u e n t  a d d r e s s  r a t h e r  
t h a n  at the i r  correct  C e n s u s  Day address .  
M o v e r s  a r e  d e f i n e d  in  t h e  P o s t -  
E n u m e r a t i o n  Survey  (PES) as pe r sons  who 
repor t  a C e n s u s  Day add res s  t ha t  is differ- 
ent  f rom their  PES address .  This paper  dis- 
c u s s e s  the  r e su l t s  of m a t c h i n g  m o v e r s  in 
the  1988 Dres s  Rehea r sa l  PES. Before a 
mover  can  be m a t c h e d  at his  or her  C e n s u s  
Day address ,  the add re s s  m u s t  be ass igned  
c e n s u s  geography  or "geocoded". If a mover  
canno t  be m a t c h e d  at the geocoded address ,  
t h e n  c e n s u s  q u e s t i o n n a i r e s  are s e a r c h e d  
wi th in  a pre-def ined  area  a r o u n d  t h a t  ad- 
dress .  This  pape r  also d i s cus se s  how cur-  
rent  p lans  for m a t ch i ng  movers  in the 1990 
PES were  i n f l u e n c e d  by  e x p e r i e n c e s  in 
1988. 

1. INTRODUCTION 

The 1988 Dress  Rehea r sa l  PES was  a 
coverage  m e a s u r e m e n t  su rvey  c o n d u c t e d  
after the  1988 Dress  Rehearsa l  C e n s u s  was  
car r ied  ou t  in St. Louis  City, Eas t  Cent ra l  
Missour i  and  E a s t e r n  W a s h i n g t o n  State.  It 
was  des igned to be a Dress  Rehearsa l  of the 
1990 PES. Ano the r  objective was  to evalu- 
ate pe r s on  coverage of the Dress  Rehearsa l  
C e n s u s  for s u c h  demograph ic  charac te r i s -  
t ics  as  age, race,  sex, owner - r en t e r  s t a t u s  
a n d  m e t h o d  of q u e s t i o n n a i r e  del ivery.  
U n d e r c o u n t  e s t ima te s  for these  cha rac te r -  
i s t ics  are found  in the  p a p e r  by Chi lders  
and  Hogan (1990). 

The bas ic  des ign  of the  1988 PES in- 
volved an  a t t e m p t  to m a t c h  p e r s o n s  s am-  
pled in the  PES (P-sample) to the i r  C e n s u s  
Day a d d r e s s  where  they  shou ld  have been  
e n u m e r a t e d  by the  Census .  An i m p o r t a n t  
p r o p o r t i o n  of the  P - s a m p l e  are "movers" 
who report  a Census  Day address  tha t  is dif- 
ferent  f rom the i r  PES sample  address .  In 
o the r  words ,  t hey  moved  b e t w e e n  c e n s u s  
day and  the  t ime of the  PES interview. 

Th i s  p a p e r  d i s c u s s e s  t he  r e s u l t s  of 
m a t c h i n g  these  move r s  as  pa r t  of the  1988 
Dress  Rehearsa l  PES. We include a d iscus-  
s ion of our  a t t e m p t s  to ass ign  c e n s u s  geog- 
r a p h y  to movers '  C e n s u s  Day  a d d r e s s e s .  
This  so-cal led "geocoding" ope ra t i on  is an  
essent ia l  prerequis i te  to m a t c h i n g  movers .  

Th is  p a p e r  a lso  d i s c u s s e s  p l a n s  for 
m a t c h i n g  movers  in the  1990 PES. 

Before d i s cus s ing  the  above topics ,  we 
will s u m m a r i z e  two des ign  decis ions  m a d e  
for the  1988 Dress  Rehea r sa l  PES tha t  di- 
rect ly  affected how m o v e r  m a t c h i n g  w a s  
conducted.  

2. DESIGN DECISIONS A F ~ I N G  
MOVER MATCHING 

1988 PES mover  m a t c h i n g  was  affected 
by two des ign  decisions.  One decis ion was  
to use  a so-called "PES B" p rocedure  to de- 
t e rmine  m a t c h / n o n m a t c h  s t a t u s .  In th i s  
p rocedure ,  the  PES interviewer l is ts  all the  
p e r s o n s  living or s t ay ing  in the  h o u s i n g  
un i t  at the  t ime of the PES. The PES infor- 
m a t i o n  for n o n m o v e r s  is m a t c h e d  with  the  
c e n s u s .  I n - m o v e r s  (pe r sons  who  moved  
into the  sample  b lock  be tween  C e n s u s  Day 
a n d  the  PES interview) are a s k e d  whe re  
they  lived on C e n s u s  Day. Their  C e n s u s  
Day a d d r e s s  is s e a r c h e d  in a t t e m p t i n g  to 
m a t c h  i n -move r s  to the  c e n s u s .  If the i r  
C e n s u s  Day addres s  is outs ide  the tes t  site, 
t h e n  the  p e r s o n  is coded as  be ing  out-of- 
scope. 

The ma jo r  a l ternat ive  to the  PES B ap- 
p roach  is called "PES A." The PES A proce- 
dure  r e c o n s t r u c t s  the  h o u s e h o l d s  as  they  
ex i s ted  at t he  t ime  of t he  c e n s u s .  It 
a t t e m p t s  to o b t a i n  n a m e s  a n d  b a s i c  
cha rac t e r i s t i c s  of p e r s o n s  who  moved  ou t  
(out-movers)  be tween  C e n s u s  Day a n d  the  
t ime of the  PES interview. In e i ther  case  
the  PES in fo rmat ion  is t h e n  m a t c h e d  with 
the  c e n s u s  da ta .  The difference be tween  
PES A and  PES B involves people who move 
be tween  C e n s u s  Day a n d  the  t ime of the  
PES interview. 

The PES B procedure  was  chosen  for the 
1988 PES because  it r educes  the need to get 
i n fo rma t ion  from n e i g h b o r s  or f rom o the r  
n o n - h o u s e h o l d  m e m b e r s  as  to who was  1iv- 
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ing in the  h o u s i n g  un i t  at  the  t ime of the  
c e n s u s .  However ,  it r e q u i r e s  t h a t  in- 
move r s  give comple te  and  a c c u r a t e  infor- 
m a t i o n  on where  they  were living at  the  
t ime of the  c e n s u s .  This  i n f o r m a t i o n  is 
u s e d  in s e a r c h i n g  for the  p e r s o n s  in the  
c e n s u s  l is t ings at these  former  locations.  

The s e c o n d  de s i gn  dec i s ion  affect ing 
m a t c h i n g  involved d e t e r m i n i n g  the  ex tent  
of search. We decided to use  an  approach re- 
fe r red  to as  "correct  a d d r e s s  m a t c h i n g "  
which  s e a r ches  the  c e n s u s  files where  the  
pe r son  shou ld  have been  e n u m e r a t e d  in the 
census .  The P-sample  pe r son  is coded as a 
m a t c h  w h e n  (s)he is e n u m e r a t e d  at  the  cor- 
rect c e n s u s  day address ,  as  de t e rmined  by 
c e n s u s  res idency  rules .  Otherwise,  a non-  
m a t c h  is ass igned.  Depend ing  on the  type 
of e n u m e r a t i o n  area  a search  area  was  de- 
f ined a r o u n d  each  addres s .  In the  Tape 
Addres s  Register1 (TAR) areas ,  th is  sea rch  
area  was  the  b lock con ta in ing  the  a d d r e s s  
a nd  one r ing  of b locks  s u r r o u n d i n g  t h a t  
block. In the  pre l i s t2  a reas ,  th i s  s ea rch  
area  was  the  b lock  con ta in ing  the  a d d r e s s  
and  two r ings  of b locks  s u r r o u n d i n g  t h a t  
block. In L i s t / E n u m e r a t e 3  (L/E) areas,  the  
s ea rch  a rea  was  the  b lock  con ta in ing  the  
a d d r e s s  a n d  the  r e m a i n d e r  of the  ARA. 
Note t h a t  for movers ,  m a t c h i n g  s e a r c h e s  
have to be made  outside PES sample  areas. 

For  the  1990 PES, the  des ign  decis ions  
d iscussed  above have not  changed.  

3. GEOCODING AND MATCHING 

Match ing  is especial ly difficult for PES 
pe r sons  who lived elsewhere on c e n s u s  day, 
i.e., move r s .  Before a m o v e r  cou ld  be 
m a t c h e d  at h is  or he r  C e n s u s  Day address ,  
the add res s  had  to be coded to c e n s u s  geog- 
r a p h y  (geocoded). C e n s u s  q u e s t i o n n a i r e  
da ta  would  t h e n  be sea rched  at the mover ' s  
C e n s u s  Day a d d r e s s .  If any  m o v e r s  re- 
m a i n e d  to be m a t c h e d  at s u c h  an  address ,  
c e n s u s  q u e s t i o n n a i r e  d a t a  w o u l d  be  
sea rched  wi th in  a pre-def ined area  a r o u n d  
tha t  address .  

Es tab l i sh ing  the correct  c e n s u s  geogra- 
phy  in w h i ch  to s e a r c h  for a move r  was  
of ten p rob lema t i c .  The diff icult ies  were  
more  acu te  in ru ra l  a reas  due to the n a t u r e  
of m a n y  ru ra l  type  a d d r e s s e s  a n d  to the  
l imi ted  r e s o u r c e s  avai lable  for a s s i g n ing  
census  geography to a given address .  

In some cases ,  PES r e s p o n d e n t s  did not  
k n o w  or r e fused  to give C e n s u s  Day ad- 

d r e s se s  for movers  wi th in  the  PES house -  
hold. In other  cases,  a repor ted C e n s u s  Day 
add re s s  proved insuff icient  to e i ther  es tab-  
l ish the  cor rec t  c e n s u s  g e o g r a p h y  or to 
l imit  the  a rea  of s ea r ch  to a m a n a g e a b l e  
size. 

Many  r e s p o n d e n t s  did r epor t  C e n s u s  
Day a d d r e s s e s  cons idered  sufficiently com- 
plete to search,  However, the  initial r e su l t s  
of m o v e r  m a t c h i n g  s h o w e d  a h igh  non -  
m a t c h  rate  sugges t ing  the  possibi l i ty  t ha t  a 
s u b s t a n t i a l  f r ac t ion  of m o v e r s  r e p o r t e d  
C e n s u s  Day a d d r e s s e s  t ha t  were e i ther  in- 
correc t  or m i s t a k e n l y  coded  to the  wrong  
ARA and  block. Hogan  and  Wolter  (1988) 
point  out  t ha t  i naccu ra t e  repor t ing  of cen- 
sus  day addresses  is one of the ma in  sources  
of error in a PES. The consequences  of such  
errors ,  as  po in ted  out  in Fay et al (1988), 
w o u l d  be to o v e r e s t i m a t e  s y s t e m a t i c a l l y  
t he  n o n m a t c h  r a t e  to t he  c e n s u s  for 
movers .  T h u s  c le rks  reviewed move r s  in 
the  1988 PES who were ei ther  n o n m a t c h e d ,  
u n r e s o l v e d  or ou t -o f - scope .  Unreso lved  
cases  include movers  whose Census  Day ad- 
dresses  could not be geocoded. Out-of-scope 
refers to movers  who moved from add re s se s  
outs ide the tes t  site. For 1990, out-of-scope 
refers only to movers  who lived outs ide  the  
U.S. on census  day. 

For  t h i s  review, more  r e s o u r c e s  were 
m a d e  ava i lab le  to the  geocod ing  c l e rks  
who, th is  time, were in s t ruc t ed  to use  these  
r e sou rce s  to a t t e m p t  to find c ross  s t ree ts ,  
roads ,  h ighways  or o the r  l a n d m a r k s  clos- 
est  to the  movers  repor ted  C e n s u s  Day ad- 
dress  for each of these  add re s se s  tha t  could 
be geocoded. In addi t ion,  m a t c h i n g  c lerks  
were ins t ruc ted  to examine the census  ques- 
t ionnai re  da ta  to find and  t h u s  conf i rm re- 
por ted  ne ighbors  and  c e n s u s  day  ros te r  for 
movers  t ha t  could  be geocoded,  b u t  could  
not  be ma tched  to the census .  If none of the 
above i n f o r m a t i o n  cou ld  be found ,  or if 
none  was  available,  the  movers  r ema in ing  
u n m a t c h e d  would  be cons ide red  as  un re -  
solved since we could  not  conf i rm t h a t  we 
were searching  for t h e m  in the  r ight  place. 

We incorpora ted  any  c h a n g e s  resu l t ing  
from this  review into a file of "final" m a t c h  
codes. Tables 1 t h r o u g h  3 show the  r e su l t s  
of reviewing n o n m a t c h e d ,  un re so lved  and  
out-of-scope cases  for the three  a reas  of the  
tes t  site. 

As we see from these  tables,  c lerks  were 
able to geocode  a n d  la te r  resolve m a n y  
cases  dur ing this  review. But  because  of the 
change  in p r o c e d u r e s  no ted  above, requir-  
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ing conf i rma t ion  of at  leas t  one addi t iona l  
piece of in format ion ,  m a n y  prev ious ly  re- 
solved cases  - main ly  n o n m a t c h e s  - became  
unreso lved  after  review. Tables  4 t h r o u gh  6 
show t h a t  the  review h a d  the  overall effect 
of s u b s t a n t i a l l y  lower ing  the  n o n m a t c h  
ra te  in each  of the  three  sites. The ra te  of 
un re so lved  ca se s  was  ra i sed  in two of the  
t h r ee  si tes.  For  t h e s e  u n r e s o l v e d  cases ,  
m a t c h  s t a t u s  w a s  l a t e r  i m p u t e d  (see 
Diffendal, 1990). 

3.1  E x t e n d e d  Search  Resu l t s  

Some mover s  r epor t ed  C e n s u s  Day ad- 
d res ses  t ha t  could be geocoded to the b lock 
level, b u t  cou ld  no t  be  geocoded  to or 
m a t c h e d  at  a pa r t i cu l a r  address .  For these  
cases ,  we c o n d u c t e d  a n  ex t ended  sea rch .  
F i rs t  we e x a m i n e d  c e n s u s  q u e s t i o n n a i r e  
da ta  for the  ent i re  b lock  t h a t  we geocoded 
the  mover(s) to. If all mover s  who repor ted  
t ha t  p a r t i c u l a r  C e n s u s  Day  a d d r e s s  could  
not  be found  a n d  m a t c h e d  in t ha t  block, we 
examined  c e n s u s  ques t ionna i re  da t a  for all 
b l o c k s  c o m p r i s i n g  t he  s e a r c h  a r e a  a s  
defined in sect ion 2 of th is  paper .  Tables  7 
t h r o u g h  9 show the  resu l t s  of th is  ex tended  
search  for the three  a reas  of the  test  site. 

These  t ab l e s  show m o v e r s  who  were  
m a t c h e d  at the i r  C e n s u s  Day a d d r e s s  bro- 
ken  down by w h e t h e r  the  m a t c h  r equ i red  
sea rch ing  c e n s u s  ques t ionna i r e  da t a  (1) at  
only one a d d r e s s  (2) wi th in  the  b lock  con- 
ta in ing  the  a d d r e s s  or (3) in the  s u r r o u n d -  
ing blocks  of the  sea rch  area. 

As we see, re lat ively few m a t c h e s  re- 
qui red  s e a r c h i n g  beyond  a single address ,  
a n d  only a m i n o r i t y  of t h e s e  r e q u i r e d  
s ea rch ing  more  t h a n  one block. However,  
no te  t h a t  c le rks  ca r r i ed  out  an  ex t ended  
s e a r c h  for all move r s  w h o s e  C e n s u s  Day 
a d d r e s s e s  were geocoded to the  block level, 
including those  who w o u n d  up n o n m a t c h e d  
or unresolved.  All of these  n o n m a t c h e d  or 
u n r e s o l v e d  c a s e s  r e q u i r e d  a n  e x t e n d e a  
sea rch  t h a t  inc luded  all of the  sea rch  area.  
The extent  of th is  search ,  coupled  with the  
me thod  used  for access ing  c e n s u s  quest ion-  
na i re  da t a  c a u s e d  ma jo r  opera t iona l  prob-  
lems and  delays. We es t imate  t ha t  close to 
100 ,000  pho tocop i e s  of c e n s u s  ques t ion-  
na i r e s  h a d  to be a c c e s s e d  du r ing  mover  
m a t c h i n g  (see sec t ion  3.2). For  the  1990 
PES, one con t ingency  p lan  u n d e r  consider-  
a t ion  involves l imit ing the  s e a r c h  a r ea  to 
the b lock  con ta in ing  the  geocoded address ,  

t h u s  e l im ina t i ng  all s u r r o u n d i n g  b locks  
from the  sea rch  area.  

3 . 2  Micro f i lm A c c e s s  

In 1988, c e n s u s  ques t ionna i res  were not  
so r ted  by c e n s u s  geography .  This  m e a n t  
t h a t  the re  was  no p rac t i ca l  way  to acces s  
t h e  o r i g i n a l  c e n s u s  q u e s t i o n n a i r e s .  
Ins tead ,  we h a d  to access  f i lmed images  of 
the  q u e s t i o n n a i r e s  on  Microf i lm Acces s  
Devices  (MADs) to ob t a in  p h o t o c o p i e s  of 
the  inside of the  ques t i onna i r e  wh ich  con- 
t a i n e d  d a t a  n e e d e d  for  m a t c h i n g .  
Typically,  each  q u e s t i o n n a i r e  in a g iven  
block h a d  to be looked up  on a s epa ra t e  reel 
of film and  photocopied.  A m a j o r  backlog  
developed b e c a u s e  of the  t ime c o n s u m i n g  
n a t u r e  of the  film lookup opera t ion  and  the  
smal l  n u m b e r  of MADs (three in all) avail- 
able at the  s t a r t  of mover  ma tch ing .  More 
MADs were  la ter  ob ta ined ,  b u t  t he  move r  
m a t c h i n g  ope ra t i on  c o n t i n u e d  to be hin-  
de red  by compet i t ion  wi th  a n o t h e r  c e n s u s  
opera t ion  in access ing  reels  of microfilm. 

Since c e n s u s  ques t ionna i r e s  are not  be- 
ing sorted for 1990, the Census  B u r e a u  pur-  
c h a s e d  a n  a v e r a g e  of 30  MADs p e r  
Process ing  Office (PO) in o rde r  to a d d r e s s  
the  i s sue  of a d e q u a t e  access  to the  c e n s u s  
q u e s t i o n n a i r e  data .  This  is several  t imes  
the  a m o u n t  t h a t  w a s  in the  PO in 1988, 
where  the  move r  m a t c h i n g  w o r k l o a d  w a s  
comparab l e  to w h a t  we expect  for a typical  
1990 PO. P r o c e d u r e s  for cont ro l l ing  the  
mover  m a t c h i n g  workflow, a b s e n t  in 1988, 
have  b e e n  developed for 1990 to a d d r e s s  
bo th  the  complexi ty  of the  mover  m a t c h i n g  
opera t ion  a n d  the  i s sue  of compe t i t i on  in 
access ing  reels  of microfilm. 

4.  SUMMARY AND CONCLUSIONS 

Match ing  move r s  in a PES h a s  a lways  
been  difficult. The 1988 PES was  no excep- 
t ion.  Those  w o r k i n g  on m o v e r  m a t c h i n g  
e n c o u n t e r e d  difficulties bo th  in e s t ab l i sh -  
ing the  correc t  c e n s u s  geography  in which  
to sea rch  for a mover,  and  in access ing  cen- 
s u s  ques t ionna i re  da t a  for a d d r e s s e s  in the  
s e a r c h  a r e a  for t h o s e  m o v e r s  r e m a i n i n g  
n o n m a t c h e d .  The  s u b s e q u e n t  review of 
n o n m a t c h e d  a n d  u n r e s o l v e d  m o v e r s  
seemed  to verify t ha t  given be t t e r  r e sou rces  
a n d  p r o c e d u r e s ,  m o r e  m o v e r  a d d r e s s e s  
could  be geocoded,  a n d  in fo rma t ion  given 
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by a PES r e s p o n d e n t  r ega rd ing  c ross  
streets ,  ne ighbors  and  c e n s u s  day roster  
could be used  in confirming tha t  the search 
is being conducted in the correct area. Such 
i m p r o v e m e n t s  were  i n c o r p o r a t e d  into 
p lans  for m a t c h i n g  movers  in the  1990 
PES. 
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F o o t n o t ~  

* This paper  repor ts  the general  resu l t s  of r e sea rch  
u n d e r t a k e n  by C e n s u s  B u r e a u  staff. The views 
expressed are a t t r ibu tab le  to the  a u t h o r  and  do not  
necessarily reflect those of the Census  Bureau.  

1 Tape Address  Reg~ister a r eas  are  a reas  in which  
commercia l  mail ing I i s t s  are  used.  These  a reas  are 
typically wi th in  the  mos t -popu la t ed  u r b a n  a reas  of 
the U.S. 

2 Prelist  a reas  are a reas  in which  an  i n d ep en d en t  
canvass ing  opera t ion  is done  in order  to compile a 
mailing list. Commercial  mailing lists canno t  be used  
in these  a reas  because  of insuff icient  coverage or 
inadequa te  mailing addresses .  

3 L i s t /Enumera t e  areas  are a reas  in which a door-to- 
door personal  visit is conducted.  These are primarily 
the more rural  a reas  of the country,  where  commercial  
mailing lists canno t  be used,  and  where it is not  fea- 
sible to prelist. 

Table 1. Results  of Mover Matching Review 

St. Louis 

..... Initial Match  Matched Nonmatched  Unresolved Out-of-scope 

Nonmatched  4 100 61 0 

Unresolved 5 8 18 14 

Out-of-scope 12 0 14 0 

Tota l  21 108 93 14 

Tota l  

165 

45 

26 
, , ,  

236 

Table 2. Results  of Mover Matching Review 

East  Central  Missouri 

Initial Match Matched Nonmatched  Unresolved Out-of-scope 

Nonmatched  15 25 42 1 

Unresolved 27 11 98 6 

Out-of-scope 0 0 0 0 

Tota l  42 36 140 7 

Tota l  

83 

142 

0 

225 

Table 3. Results  of Mover Matching Review 

Eas te rn  Washington  State 

Initial Match Matched Nonmatched  Unresolved Out-of-scope 

Nonmatched  13 11 11 1 

Unresolved 0 7 5 0 

Out-of-scope 3 0 2 0 

Tota l  16 18 18 1 

Tota l  

36 

12 

5 

53 

539 



Table 4. S u m m a r y  of Mover Matching  

St. Louis 

Before Review After Review 

Match  Category P e r s o n s  % of Total P e r s o n s  % of Total 

Matched  206 30.4 227 33.5 

N o n m a t c h e d  177 26. I 120 17.7 

Unreso lved  70 10.3 105 15.5 

Out-of- scope 224 33.1 225 33.2 

Tota l  677 677 

Table 5. S u m m a r y  of Mover Matching  

Eas t  Centra l  Missour i  

Before Review After Review 

Pe r sons  % of Total P e r s o n s  % of Total Match  Category 

Matched  263 30.3 305 35. I 

N o n m a t c h e d  92 10.6 45 5.2 

Unreso lved  184 21.2 182 21.0 

Out-of-scope 329 37.9 336 38.7 

To ta l  

Match  Category 

868 

Table 6. S u m m a r y  of Mover Matching  

Eas t e rn  Wash ing ton  Sta te  

868  

Before Review After Review 

Pe r sons  % of Total P e r s o n s  % of Total 

Matched  99 35.2 115 40.9 

N o n m a t c h e d  40 14.2 22 7.8 

Unreso lved  21 7.5 27 9.6 

Out-of-scope 121 43. I 117 41.6 

To ta l  281 281 

Rec~uired Search  

Single Address  

Block  

S u r r o u n d i n g  Blocks 

RecLuired Sea rch  

Single Address  

Block 

S u r r o u n d i n g  Blocks 

Required Sea rch  

Table 7. Extended Search Resul ts  

St. Louis 

Mover Matches  

N u m b e r  Percent  of Total  

208 91.6 

17 7.5 

2 0.9 

Table 8. Extended Search Resul ts  

Eas t  Centra l  Missour i  

Mover Matches  

N u m b e r  Percent  of Total 

287 94. I 

I0 3.3 

8 2.6 

Table 9. Extended Search Resul ts  

E a s t e m  Wash ing ton  

Mover Matches  

N u m b e r  Percent  of Total  

Single Address  109 94.8 

Block  I 0.9 

S u r r o u n d i n g  Blocks 5 4.3 
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