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A B S T R A C T  

This  p a p e r  d i s c u s s e s  the  me thodo logy  a n d  re- 
s u l t s  of  the  1987  P o s t - E n u m e r a t i o n  S u r v e y  
(PES) in North  Cent ra l  North  Dakota .  The 1987 
PES w a s  a t es t  in a spa r s e ly  p o p u l a t e d  ru r a l  
area.  Addresses  in s u c h  an  a rea  are often u n u s -  
able for ma tch ing .  The  m a i n  objective was  to 
refine ru ra l  m a t c h i n g  t echn iques  in p repa ra t ion  
for the  1990 Decennia l  C e n s u s  evaluat ion.  Pro- 
duc t i on  of  c e n s u s  coverage e s t ima te s  relies on  
a n  extens ive  s y s t e m  of m a t c h i n g  be tween  per- 
sons  s amp led  in a PES a n d  pe r sons  e n u m e r a t e d  
by  the  c e n s u s .  Firs t ,  a c o m p u t e r  typical ly  
m a t c h e s  mos t  of the  cases.  Next, clerks review 
those  cases  not  m a t c h e d  by  the computer .  This 
p a p e r  i l l u s t r a t e s  t h a t  a c o m b i n a t i o n  of  com- 
p u t e r  a n d  clerical m a t c h i n g  can  be effective in 
rura l  areas.  

I .  I N T R O D U C T I O N  

The 1987 PES was  a m a t c h i n g  s t u d y  con- 
duc t ed  af ter  the  1987 C e n s u s  of North  Cent ra l  
Nor th  Dakota .  It was  des igned  to gain experi-  
ence in c o m p u t e r  and  clerical ma tch ing  with ru-  
ral addresses .  Ano the r  objective was  to evaluate  
the  effect iveness a n d  accu racy  of the  c o m p u t e r  
m a t c h  us ing  different vers ions  of the matcher .  

In the  Nor th  D a k o t a  t e s t  site, m a n y  ad-  
d res ses  consis t  of  a ru ra l  route  and  box n u m b e r  
wi th  no h o u s e  n u m b e r  or  s t ree t  name.  Blocks 
a r e  s o m e t i m e s  i r r e g u l a r l y  s h a p e d  w i t h  
"invisible" b o u n d a r i e s  (e.g., a n  i n t e r m i t t e n t  
s t r eam or a county  line). An e n u m e r a t o r  may  list 
the  wrong  block or mi s t aken ly  include pa r t s  of 
n e i g h b o r i n g  b locks .  This  could  lead to u n -  
coun ted  pe r sons  in missed  hous ing  un i t s  as  well 
as  dup l ica ted  pe r sons  in hous ing  un i t s  coun ted  
more  t han  once. 

The 1987 PES involved a two-way m a t c h  be- 
tween  p e r s o n s  s a m p l e d  in the  Rura l  PES (P 
sample)  a n d  p e r sons  e n u m e r a t e d  by the c e n s u s  
in PES sample  blocks (E sample).  Da ta  from the 
P s a m p le  are  u s e d  to e s t ima te  the  n u m b e r  of  
p e r s o n s  mi s sed  in the  c e n s u s  who  shou ld  have  
been  coun ted  (gross undercount ) .  Da ta  from the 
E s am p l e  are  u s e d  to e s t ima te  the  n u m b e r  of 
pe r sons  incorrect ly  coun ted  in the  c e n s u s  s u c h  
as  dup l i ca t e  e n u m e r a t i o n s  a n d  fict i t ious per-  
sons  (gross overcount) .  The 1987 PES was  pri- 
mari ly a m a t c h i n g  s tudy  and  did not  include im- 
pu t a t i on  a n d  es t ima t ion  activities. 

2.  S A M P L E  D E S I G N  

The 1987 PES sample  was  d r awn  from the  
ten  count ies  of the  North Cent ra l  North Da k o t a  
tes t  site. The popu la t ion  in these  count ies  was  

stratif ied us ing  demograph ic  d a t a  from the  1980 
Census .  Four  s t ra ta  were formed as  follows: 

S t ra tum 1: Prel is t l  b locks  con ta in ing  0,1, or  2 
hous ing  units .  

S t ra tum 2 : L l s t / E n u m e r a t e 2  (L/E) A d d r e s s  
R e g i s t e r  A r e a s  (ARAs) w i th  a n  
Ame r i c a n  Ind ian  p o p u l a t i o n  of ten  
pe rcen t  or less. 

S t rahun  3: L / E  ARAs with a n  Amer ican  Indian  
p o p u l a t i o n  of  more  t h a n  t en  per-  
cent. 

S t r a tum 4: Prelist  b locks  con ta in ing  3 or more  
h o u s i n g  un i t s .  In th i s  s t r a t u m ,  
some  blocks  were  combined  to form 
block c lus te rs  wi th  a t  leas t  6 hous -  
ing units.  

A sample  of 36 ARAs from the L / E  a rea  a n d  
62 b locks  f rom the  pre l is t  a r e a  w a s  selected.  
The  t a rge t ed  s a m p l e  size w a s  1500  h o u s i n g  
uni ts .  In the prel is t  a reas ,  b locks  were  u s e d  as  
p r imary  sampl ing  un i t s  (PSUs). Because  of the  
low popula t ion  dens i ty  in the  L / E  areas ,  we used  
ARAs ins tead  of blocks  as PSUs. 

The L / E  ARAs with large n u m b e r s  of hous -  
ing u n i t s  were  s u b s a m p l e d  in a n  a t t e m p t  to 
m e e t  the  t a r g e t e d  s a m p l e  size a n d  r e d u c e  
i n t e r v i e w i n g  w o r k l o a d s  a n d  c o s t s .  The  
s u b s a m p l i n g  de f ined  c o m p a c t  c l u s t e r  a r e a s  
composed  of b locks  t ha t  would  minimize  travel  
for  i n t e r v i e w e r s .  In effect ,  b l o c k s  w e r e  
s u b s a m p l e d  f rom the  originally s a m p l e d  ARAs. 
This e n s u r e d  overlap of the  P s amp le  a n d  the E 
sample,  a n d  helped to de te rmine  if pe r sons  were 
counted  in the census  b u t  missed  in the  PES. 

3 .  FIELD A C T I V I T I E S  

The field act ivi t ies  were  a d d r e s s  l is t ing a n d  
in t e rv iewing ,  i n c l u d i n g  the  q u a l i t y  con t ro l  
checks  on these  activities. 

3 . 1  A d d r e s s  L i s t i n ~  
w 

The fwst phase  of field activities for the 1987 
PES was  a d d r e s s  listing. This p r o d u c e d  an  in- 
d e p e n d e n t  l is t ing of  a d d r e s s e s  in all s a m p l e  
blocks.  The l ist ing p h a s e  of  a PES is very  im- 
por tant ,  par t icu lar ly  in a ru ra l  area.  Addres ses  
in s u c h  an  a rea  regular ly  cons is t  of a rura l  route  
a n d  box n u m b e r  with no h o u s e  n u m b e r  or s t reet  
n a m e ,  a n d  b locks  a re  of ten b o u n d e d  by  un -  
n a m e d  roads .  T h u s  the  qua l i ty  cont ro l  (QC) 
check  of the a d d r e s s  listing t akes  on added  im- 
por tance .  
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As a qual i ty  control check  in previous PESs 
conducted  in u r b a n  areas ,  an  adminis t ra t ive  list 
of a d d r e s s e s  w a s  geocoded to specific b locks  
and  compared  to the a d d r e s s  listings. For the 
1987 PES a n  admin i s t r a t i ve  list of a d d r e s s e s  
tha t  could be compared  to the a d d r e s s  l istings 
w a s  no t  a v a i l a b l e .  ( A d d r e s s e s  a re  not  
geocodable to specific blocks in m u c h  of the test  
site). Therefore,  the QC opera t ion  involved ad- 
vance  listing a sample  of hous ing  un i t s  in the 
PES sample .  The advance  listing was  done by 
crew leaders  and  experienced interviewers prior 
to the regu la r  a d d r e s s  listing. After the block 
was  l is ted by  the  r egu la r  interviewer,  the QC 
clerk d e t e r m i n e d  if the r ight  b lock was  l isted 
and  if all add res ses  were reported correctly. 

An a d d r e s s  l ist ing book  (ALB) failed QC if 
there  were a n y  d i sc repanc ies  be tween  the PES 
interviewer listing and  the advance  listing. Any 
ALB which  failed QC was  sen t  b a c k  to the field 
for rectification. Table 1 shows the b reakdown 
of the qual i ty  control operation.  

Table 1: A d d r e s s  L i s t ing  Qual i ty  Control  
R e s u l t s  

No. of ALBs Percent  of ALBs 
Pas s  31 49.2 
Fail 32 50.8 
Total  63 100.0 

Dur ing  the QC operat ion,  correct ions  were 
made  to 13 (41%) of the 32 ALBs which failed 
QC. One b lock  h a d  to be re l is ted w h e n  the 
wrong block was  originally listed. This indicates  
the kind of geocoding error  tha t  can  occur  in the 
census  (see Section 1). 

3 .2  I n t e r v i e w i n g  

After complet ion of the Address  Listing the 
next  major  field activity was  interviewing. The 
1987 PES interview obta ined  demographic  da ta  
on all c u r r e n t  res iden ts ,  where  they  lived on 
Census  Day, a n y  a l te rna te  add res ses  (such as  a 
college address) ,  mail ing address ,  and  o ther  re- 
lated informat ion  on pe r sons  who lived at  the 
address  on Census  Day. 

The final ou tcome of the interviewing for all 
PES ques t ionna i re s  checked into the Collection 
Office is given in Table 2. 

Dur ing  the first three  weeks  of interviewing, 
only interviews with  househo ld  m e m b e r s  were 
accepted.  Dur ing  the four th  week  of interview- 
ing, p roxy  in terv iews  wi th  n o n h o u s e h o l d  re- 
spondents ,  s u c h  as  neighbors  or landlords,  were 
permit ted.  The final few days  of interviewing al- 
lowed for l a s t  r e s o r t  d a t a  wi th  w h a t e v e r  
informat ion the interviewer could obta in  on the 
household.  Fortunately,  the need to collect las t  
resor t  d a t a  never  p r e sen t ed  itself  for the 1987 
PES as  we see in Table 2. Table 2 also shows a 
very low noninterview rate for the 1987 PES. As- 
suming  high qual i ty  data ,  s u c h  a low noninter- 

view rate is a desirable outcome and  aids in con- 
troll ing the  e r ror  c o m p o n e n t  a s s o c i a t e d  wi th  
m i s s i n g  d a t a  - one of the  e ight  m a i n  com- 
ponen t s  of er ror  generic to coverage m e a s u r e -  
m e n t s  p roduced  by p o s t - e n u m e r a t i o n  surveys  
as  pointed out  by Hogan and  Wolter (1988). 

Table 2: Final  O u t c o m e  of  Interv iew 

Percent  of 
Occupied  
Housing 

No..._~. Percent  Units  
Complete  Interview 1391 74.5 96.2 
V a c a n t  420 22.5 NA 
NI*-Refused 1 0.1 0.1 
M-Not  at  Home 0 0.0 0.0 
NI-Other  1 0.1 0.1 
Proxy 53 2.8 3.7 
Last  Resort  0 0.0 0.0 
Total  1866 100.0 100.0 

* Noninterview 

A qual i ty  control  check  of the interviewing 
involved ei ther  te lephone calls or personal  visits 
to a s ample  of househo lds  to de te rmine  if the 
right household  was  interviewed and  whe the r  all 
the correct  househo ld  m e m b e r s  were inc luded 
on the PES ros te r  of names .  Of the 253 work  
uni ts3,  all pas sed  QC. Obviously there  was  no 
evidence from the QC of any  fabricat ion in the 
PES. Fabr icat ion is ano the r  ma in  componen t  of 
error  t ha t  the 1987 PES was  apparen t ly  able to 
control successfully.  

4. MATCHING 

1987 PES ma tch ing  was  affected by two de- 
sign decisions. One decision was  to use  a "PES 
B" p rocedure  to d e t e r m i n e  m a t c h / n o n m a t c h  
s ta tus .  In this  procedure ,  the PES interviewer 
l is ts  all the  p e r s o n s  living or s t ay ing  in the 
housing uni t  at  the t ime of the PES. The PES in- 
format ion  for nonmove r s  is m a t c h e d  with  the 
census .  In-movers (persons who moved into the 
sample  block be tween C e n s u s  Day and  the PES 
interview) are asked  where  they lived on Census  
Day. Their  C e n s u s  Day add re s s  is sea rched  in 
a t t empt ing  to m a t c h  in-movers  to the census .  If 
their  Census  Day address  is outside the test  site, 
then  the person  is coded as  being out-of-scope. 

The  m a j o r  a l t e r n a t i v e  to the  PES B 
a p p r o a c h  is ca l led  "PES A." The  PES A 
procedure  r econs t ruc t s  the househo lds  as  they 
existed at  the t ime of the census .  It a t t empt s  to 
o b t a i n  n a m e s  a n d  ba s i c  c h a r a c t e r i s t i c s  of 
pe r sons  who moved out  (out-movers)  be tween  
C e n s u s  Day and  the time of the PES interview. 
In e i the r  case  the  PES in fo rma t ion  is t hen  
m a t c h e d  with the c e n s u s  data .  The difference 
between 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. 
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The PES B p rocedure  was  chosen  for the 
1987 PES because  it r educes  the need to get in- 
format ion  from ne ighbors  or from o the r  non-  
household  m e m b e r s  as  to who was  living in the 
housing uni t  a t  the time of the census.  However, 
it requires  tha t  in-movers  give complete and  ac- 
cura te  informat ion on where  they were living at  
the t ime of the census .  This information is used  
in sea rch ing  for the persons  in the c e n s u s  list- 
ings a t  these  former  locations. 

T h e  s e c o n d  d e s i g n  d e c i s i o n  a f f ec t ing  
m a t c h i n g  involved d e t e r m i n i n g  the  ex ten t  of 
search.  We decided to use  an  approach  referred 
to as  "correct address  matching" which searches  
the c e n s u s  files where  the person  shou ld  have 
been  e n u m e r a t e d  in the census .  The P-sample  
person  is coded as  a m a t c h  when  (s)he is enu-  
m e r a t e d  a t  the correct  c e n s u s  day  address ,  as  
de te rmined  by c e n s u s  res idency  rules.  Other-  
wise, a n o n m a t c h  is assigned.  Depending on the 
type of e n u m e r a t i o n  a rea  a search  a rea  was  de- 
f'med a r o u n d  each  address .  In the prelist  areas ,  
this  s ea rch  a rea  was  the block conta in ing  the 
a d d r e s s  a n d  two r ings of b locks  s u r r o u n d i n g  
that  block. In L /E  areas,  the search area  was  the 
block conta ining the address  and  the r ema inde r  
of the ARA. Note t h a t  for movers ,  m a t c h i n g  
sea rches  have to be made  in non-sample  areas .  

4.1 Computer Matching 

1987 PES in terv iew q u e s t i o n n a i r e s  were  
keyed and  the da t a  were sen t  to h e a d q u a r t e r s  
where  the PES files were prepared  for compute r  
match ing .  Similarly, c e n s u s  files were created 
for the s ame  purpose.  The census  files included 
names ,  addresses ,  c ensus  process ing  d a t a  and  
demographic  information.  

The n u m b e r  of records in the PES and  Cen- 
sus  files is too large to cons ide r  all poss ible  
record pairs.  The fries are therefore par t i t ioned 
into "logical blocks" so t ha t  compar i sons  are re- 
s t r i c ted  to r ecord  pa i r s  wi th in  each  logical 
block. This blocking is implemented  by sort ing 
the two files on one or more  var iables .  S u c h  
blocking var iab les  ideally shou ld  have a large 
n u m b e r  of un i formly  d i s t r ibu ted  value  s t a t e s  
and  a low probabil i ty of report ing error. Block- 
ing is a t r adeo f f  b e t w e e n  c o m p u t a t i o n  cost  
(examining too m a n y  record pairs)  and  false 
n o n m a t c h  r a t e s  (classifying record  pa i r s  as  
n o n m a t c h e s  b e c a u s e  the records  are not  mem-  
bers  of the s ame  logical block). 

The compute r  match ing  was  done in a single 
pas s  in wh ich  the  m a t c h e r  initially "blocked" 
(i.e., sorted) on the  following 2 var iables :  (1) 
Block Number ing  Area (BNA), and  (2) SOUNDEX 
of last  name.  The SOUNDEX procedure  enables  
a var iable  s u c h  as  s u r n a m e  to be phonet ical ly  
encoded  a n d  al lows m a t c h i n g  desp i te  m ino r  
spelling differences. 

O t h e r  v a r i a b l e s  u s e d  for the  c o m p u t e r  
ma tch  include the following: 

1. Given name 
2. Middle initial 
3. Relation to head  of household  
4. Sex 
5. Race 
6. Marital s ta tus  
7. Hispanic origin 
8. Address 
9. Phone n u m b e r  

The theory  of c o m p u t e r  ma tch ing ,  is dis- 
cussed  by Fellegi and  Sun te r  (1969). J a r o  (1986) 
a n d  Winkler  (1988) descr ibe  the appl ica t ion  of 
the so-called Fellegi - S u n t e r  a lgor i thm to PES 
compute r  matching.  

As par t  of the 1987 PES study, multiple trials 
of the  c o m p u t e r  m a t c h  were  pe r fo rmed  us ing  
different combina t ions  of var iables  and  block- 
ing s chemes  and  different types of compar i sons  
made  for cer ta in  types of v a r i a b l e s .  {See Belin 
(1988) for more  de ta i led  d i s c u s s i o n  of s u c h  
trials}. As f igure  1 be low i l l u s t r a t e s ,  no 
apprec iab le  i m p r o v e m e n t s  in the  m a t c h  ra te  
occur  unti l  trial 13. This trial included,  for the 
first time, us ing  the first let ter  of the las t  n a m e  
as  a b locking  var iable ,  as  opposed  to the  4 
c h a r a c t e r  SOUNDEX of the las t  name .  This  
b lock ing  s c h e m e  w a s  less  r e s t r i c t i ve  a n d  
therefore  yielded more  m a t c h e s ,  bu t  more  im- 
portantly,  it did not  sacrifice ma tch ing  accu racy  
(see Section 4.2.3). 

Figure I. 1 9 8 7  PES M a t c h  Resul ts  
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A few addi t iona l  tr ials  wi th  fu r the r  refine- 
men t s  to the m a t c h e r  did not  yield much ,  as fig- 
ure  1 i l lustrates.  After a cursory  examina t ion  of 
the output ,  trial 14 was  chosen  as  the produc-  
tion m a t c h  tha t  clerks la ter  reviewed (see Sec- 
tion 4.2). 

The resu l t s  of c o m p u t e r  m a t c h i n g  were en- 
couraging,  due  largely to the ref ined blocking 
scheme d i scussed  above and  to the high quali ty 
of da ta  on both the PES and  Census  fries. 

The overall compute r  ma tch  ra te  was  77.9%. 
This compares  favorably wi th  the 74 .2% com- 
pu te r  m a t c h  rate  obta ined dur ing  the 1986 Test  
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of A d j u s t m e n t  Related Opera t ions  conduc ted  in 
Cen t ra l  Los Angeles  C o u n t y  (Diffendal, 1988) 
and  the 68.0% rate  obta ined for the 1986 Rural  
PES c o n d u c t e d  in E a s t  C e n t r a l  Miss i s s ipp i  
(Anolik, 1988). If we look only at  nonmovers ,  the 
compute r  m a t c h  rate  for the 1987 PES j u m p s  to 
84.00/o. 

4.1.1 Extended Search Results 
C e n s u s  ques t i onna i r e  informat ion,  includ-  

ing names ,  was  keyed for the ent i re  1987 test  
site. Therefore,  it was  possible  to de tec t  geo- 
graphic  coding e r ro rs  by c o m p u t e r  as  well as  
clerically. Such  an  a u t o m a t e d  ex tended  sea rch  
was,  in effect, incorpora ted  into the  c o m p u t e r  
m a t c h e r  by  the use  of BNA as  a blocking vari- 
able (as d i s c u s s e d  earlier).  This  enab led  P- 
sample  pe r sons  to be au tomat ica l ly  m a t c h e d  to 
pe r sons  e n u m e r a t e d  in different blocks wi th in  
the s ame  BNA. A total  of 179 nonmovers  were 
m a t c h e d  ou t s ide  the  PES sample  block. Of 
these,  102 (57.0%) were m a t c h e d  by compu te r  
and  77 (43.0%) were ma tched  clerically. Table 3 
shows  n o n m o v e r  m a t c h e s  b r o k e n  down  by 
whe the r  the m a t c h  occurred  within the block or 
outs ide  the  block. These  resu l t s  sugges t  the 
i m p o r t a n c e  of def ining an  app ropr i a t e  s e a r c h  
a rea  in a rura l  a rea  since a n u m b e r  of m a t c h e s  
can be found in su r round ing  blocks. 

Table  3 .  E x t e n d e d  S e a r c h  R e s u l t s  

Matched Within Block 
Matched Outs ide  Block 
Nonmover  Matches  
Total Nonmovers  

No___~. 
3205 

179 
3384 
3542 

Percen t  
of 

Percent  Non- 
of movers  

Non- Total  
mover  In-  

Matches  Scope 
94.7 90.5 

5.3 5.1 
I00.0 95.5 
NA 100.0 

Geographic  errors  in a rura l  site m a y  be at- 
t r ibu ted  to ru ra l  a d d r e s s e s  and  geography  as  
d i s c u s s e d  earlier.  Postal  delivery in s u c h  an  
a rea  m a y  also play a role. For ins tance  people 
have a mai lbox  ac ros s  the s t ree t  from where  
they live (i.e., in a n o t h e r  block). The geography 
of the mai lbox may  often be recorded on the ad- 
dress  control file of the census  ins tead of the lo- 
cation of the hous ing  unit.  

4 . 2  Cler ica l  R e v i e w  

The Clerical  Review for the  1987 PES was  
comple ted  by a clerical s ta f f  in Jeffersonvll le,  
Indiana .  This  was  followed by a review by a 
more  e x p e r i e n c e d  staff ,  ca l led  the  Spec ia l  
Matching Group (SMG), tha t  ensu re s  cons is tent  
and  a c c u r a t e  m a t c h i n g  resu l t s .  All c o m p u t e r  
m a t c h  forms were reviewed. Many of the non-  
m a t c h e s  and  possible m a t c h e s  were easily and  

quickly converted to m a t c h e s  by  reviewing the 
p e r s o n s  in the  h o u s e h o l d  together .  For  in- 
s tance ,  chi ldren from a previous  mar r i age  not  
m a t c h e d  b e c a u s e  of i ncons i s t en t  repor t ing  of 
s u r n a m e s  can be ma tched  when  the pa ren t s  are 
matched .  

4.2.1 Review of Possible Matches  
All poss ib le  m a t c h e s  were  reviewed cleri- 

cally and  m a n y  were ma tched  by examining PES 
and  Census  ques t ionnai res .  

Table 4 shows the total n u m b e r  of m a t c h e d  
pe r sons  on the PES file b roken  down by com- 
pu te r  m a t c h e s  and  c o m p u t e r  possible  m a t c h e s  
tha t  were later  clerically matched .  

Table  4: M a t c h  R e s u l t s  for C o m b i n e d  
A u t o m a t e d  a n d  Cler i ca l  O p e r a t i o n  

N u m b e r  
Compute r  Matched 
Remained  Matched 3086 
C o m p u t e r  Possible 
Match-Cler ica l ly  
Matched 306 

Percent  of 
Final  

Ma tches  

84.1 

8.3 

Total Matched a 
on PES File 3671 100.0 

a The PES file inc ludes  nonmovers ,  PES B in- 
movers and  PES A out-movers.  

As we see from table 4, 84. 1% of the persons  
ul t imately  ma tched  on the PES file were initially 
ma tched  by computer .  An addi t ional  8.3% were 
c o m p u t e r  possible m a t c h e s  t ha t  were  m a t c h e d  
clerically. C o m p u t e r  ma tch ing  t h u s  l inked to- 
gether  92 .4% of the cases  t ha t  were  u l t imate ly  
matched .  

4.2.2 Review of Nonmatches  
All PES persons  on the PES file not  ma tched  

by compu te r  were reviewed by the clerical s taff  
and  the Special  Matching Group.  The resul ts  of 
this clerical review are shown in Table 5. 

Table  5: R e s u l t s  o f  Cler ica l  R e v i e w  

Total Compu te r  Nonmatched  
Matched  Clerically 
Matched by the SMG 
Remain ing  Nonma tched  

N u m b e r  Percent  
900 100.0 
403 44.8 
182 20.2 
315 35.0 

This table shows tha t  65% of the cases  tha t  
were n o n m a t c h e d  to the census  by the compute r  
were matched  dur ing the clerical review. 

4.2.3 Review of Computer  Matches 
All m a t c h e s  ass igned  by the compu te r  were 

reviewed. Of 3 ,087 c o m p u t e r  ma tches ,  only 1 
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was  found  to be  m a t c h e d  e r roneous ly .  This  
er ror  ra te  ra te  is ex t remely  low. Ref inements  to 
the  c o m p u t e r  m a t c h e r  a n d  a more  l imi ted  
s e a r c h  a r e a  s h o u l d  play a role in keep ing  this  
error rate  low in the 1990 PES. 

4.3  Resu l t s  of  Matching  at Alternate 
A d d r e s s e s  

To ass i s t  in m a t c h i n g  to the census ,  any  ad-  
d r e s s e s  a t  w h i c h  a p e r s o n  m a y  have  b e e n  
coun ted  were  recorded dur ing  the PES interview. 
E x a m p l e s  of  s u c h  a d d r e s s e s  inc lude  colleges, 
mil i tary bases ,  a n d  second  homes .  For  pe r sons  
not  living at  the  sample  add re s s  on  C e n s u s  Day, 
thei r  C e n s u s  a d d r e s s  was  recorded.  Resu l t s  of  
m a t c h i n g  a t  these  a l t e rna te  a d d r e s s e s  will now 
be examined.  

4.3.1 Resul ts  of Matching PES Movers 
Pe r sons  repor t ing  to have moved into a PES 

sa m p le  a d d r e s s  b e t w e e n  C e n s u s  Day a n d  the  
PES are  cal led PES B in-movers .  PES B in- 
movers  are  more  difficult to m a t c h  to the census  
b e c a u s e  repor ted  C e n s u s  Day a d d r e s s e s  can be 
incomplete  or difficult to geocode to the census .  
S tud ies  of o the r  c e n s u s e s  have  conf i rmed tha t  
pe r sons  moving  a t  a t ime close to C e n s u s  Day 
are at  g rea te r  r i sk  of being omit ted from the cen- 
sus  or  of be ing  e n u m e r a t e d  at  a s u b s e q u e n t  ad- 
d ress  r a t h e r  t h a n  a t  the i r  correct  C e n s u s  Day 
addres s  (Fay et.al., 1988). Table 6 shows  the re- 
sui ts  of ma tch ing  PES B in-movers.  

Table 6. Resul t s  of  Matching PES B 
I n - m o v e r s  

Percent  of 
I n - S c o p e  Pe rcen t  

No____~. Movers of Total  
Matched  a t  Repor ted  
C e n s u s  Day Address  96 73.8 27.2 
Out -o f -Scope  223 NA 63.2 
N o n m a t c h e d  26 20.0 7.4 
Unreso lved  8 6.2 2.3 
Total Movers 353 100.0 100.0 

As one  might  expect,  m a n y  of these  movers  
were out-of-scope or outs ide  the tes t  site a t  their  
C e n s u s  Day  add re s s .  Hence,  they  shou ld  no t  
have been  co tmted  in the  census .  Table 6 shows 
tha t  73 .8% of those  cases  repor ted  as  "in scope" 
were m a t c h e d  a t  thei r  C e n s u s  Day address .  For 
these  movers ,  bo th  the i r  s amp le  a d d r e s s  a n d  
the i r  C e n s u s  Day a d d r e s s  were  wi th in  the  tes t  
site. Table 6 does  not  show tha t  66 PES movers  
were m a t c h e d  by  c o m p u t e r  to thei r  PES sample  
address .  These  cases  were  e i ther  e n u m e r a t e d  
incorrect ly  a t  the i r  PES sample  a d d r e s s  r a t h e r  
t han  a t  their  correct  C e n s u s  Day addres s  or they 
incorrec t ly  r epo r t ed  the i r  C e n s u s  Day a d d r e s s  
in the PES. 

4.4  P-Sample  Matching  

The  r e su l t s  of m a t c h i n g  the  P s a m p l e  are  
s h o w n  in table  7 for n o n m o v e r s  a n d  PES B in- 
movers.  

Table 7. S u m m a r y  of P-Sample Matching 

Percen t  of  
I n - S c o p e  Pe rcen t  

N u m b e r  P Sample  of Total  
Matched 3480 94.8 89.3 
N o n m a t c h e d  169 4.6 4.3 
Out-of-Scope 223 NA 5.7 
Unresolved 23 0.6 0.6 
Tota l  3895 100.0 100.0 

Most  of the ou t -of -scope  cases  are  p e r s o n s  
with C e n s u s  Day a d d r e s s e s  ou ts ide  the  tes t  site. 
In 1990, the re  will be  a s e a r c h  a r e a  for t hese  
ou t -of - scope  p e r s o n s  in the  c e n s u s ,  excep t  for 
those  who  lived ou t s ide  the  coun t ry  on  C e n s u s  
Day. 

We see f rom table  7 t h a t  99 .4% of the  P- 
sample  cases  had  thei r  m a t c h / n o n m a t c h  s t a t u s  
resolved w i thou t  a n y  field follow-up. Al though  
we did not  p roduce  coverage e s t i m a t e s  for th is  
s tudy,  the high m a t c h  ra te  (94.8% of in-scope P- 
s a mp le  cases) h in t s  a t  a relat ively low u n d e r -  
c o u n t  for the  1987 tes t  c ensus .  Since  the  tes t  
site provides a relatively easy  a rea  to enumera t e ,  
the high m a t c h  rate  s u p p o r t s  w h a t  we would  ex- 
pect  in such  an  area. 

5. CONCLUSIONS 

The 1987 PES wa s  p r imar i ly  a m a t c h i n g  
s t u d y  in a spa r se ly  p o p u l a t e d  ru ra l  area .  Ad- 
d r e s se s  in s u c h  an  a r ea  are  often u n u s a b l e  for 
matching .  The ma in  objective of this  s t u d y  was  
to refine ru ra l  m a t c h i n g  t e c h n iq u e s  in p repa ra -  
tion for the 1990 Decennial  C e n s u s .  

The  r e s u l t s  c o n t a i n e d  in th i s  p a p e r  show 
t h a t  c o m p u t e r  m a t c h i n g  can  be  a c c u r a t e  a n d  
effective in ru ra l  a reas .  The m o s t  effective re- 
f i n e m e n t  m a d e  to the  c o m p u t e r  m a t c h e r  in- 
volved us ing  the first le t ter  of the  las t  n a m e  as a 
blocking variable,  as  opposed  to the  4 cha rac t e r  
SOUNDEX of the las t  name .  Based  on the re- 
sul ts ,  we sugges t  us ing  this  blocking s c h e me  for 
m a t c h i n g  the  1990 c e n s u s .  The  overal l  h igh  
m a t c h  ra te  d i s c u s s e d  above  i l l u s t r a t e s  t h a t  a 
combina t ion  of c o m p u t e r  a n d  clerical m a t c h i n g  
can be effective in rura l  areas .  
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F o o t n o t e s  

* This paper reports the general results of research 
undertaken by Census Bureau staff. The views 
expressed are attributable to the author and do not 
necessar~y reflect those of the Census Bureau 

1 Prelist areas are areas In which an Independent 
canvassIng operation is done In order to compile a 
mailing list. Commercial mailing lists cannot be used 
in these areas because of insufficient coverage or 
Inadequate marling addresses. 

2 List/Enumerate areas are areas In which a door-to- 
door personal visit is conducted. These are primarily_ 
the more rural areas of the country, where commercial 
mailing lists cannot be used, and where it is not 
feasible to prelist. 

3 A work unit consists of one Interviewer's work 
In one block on one day. 
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