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INTRODUCTION 
The purpose of th is  paper is to:  
° i den t i f y  the goals of the 1990 census 
° summarize areas of major change in the 

census design from 1980 to 1990 
° describe the proposed data co l lec t ion  and 

processing work flow for 1990 and 
° summarize our remaining work 
GOALS 

The design of the data co l lec t ion  and 
processing system used in the 1990 census must 
provide the set t ing fo r  the Census Bureau to 
meet i t s  stated goals. 

Five major goals have been iden t i f i ed  for  the 
1990 Decennial Census 
o Meet const i tu t iona l  and legal mandates. 

We have a const i tu t iona l  mandate to 
de l iver  counts for  apportioning Congress to 
the President by December 31, 1990. This 
means that 9 months a f ter  Census Day, a l l  of 
the state population to ta l s  must be f i n a l .  

Start ing with the 1980 Census, we have had 
a legal mandate to del iver  counts to the 
States for  t he i r  r e d i s t r i c t i n g  by Apri l  I of 
the year fo l lowing the census. This means 
that  population counts and some character is-  
t i cs  must be produced for very small 
geographic levels by Apri l  i ,  1991. 

o Produce more t imely  data products. 
We began planning our tabu la t ion and pub- 

l i ca t i on  program ea r l i e r  than we did for 
1980 and are committed to produce the data 
from the 1990 census on an ea r l i e r  schedule 
than 1980. The information col lected in the 
census is processed and tabulated at 
numerous geographic levels and released in 
a var ie ty  of forms. 

o Maintain a high rate of overal l  coverage. 
Our goal is to maintain a high rate of 

overal l  cove rage, improve the accuracy of 
small area data, and reduce the undercount 
d i f f e r e n t i a l  fo r  population groups and 
geographic areas. 

o Maintain s t r i c t  c o n f i d e n t i a l i t y .  
I t  is c r i t i c a l  that  we assure the rea l ,  

as well as the perceived, c o n f i d e n t i a l i t y  of 
the information we co l lec t  from indiv iaual  
people and households in the census. This 
commitment pervades al l  of our planning 
decisions and the design of the operations 
and systems we w i l l  use in the census. 

° Strike an appropriate balance between the 

l ength of the questionnaire and the need for 
nformation by census data users. 

The object ive of assuring that the census 
questionnaires are of reasonable length 
requires a balancing act between the need 
for  data and the number of questions we 
actua l ly  ask. In consul tat ion with 
thousands of data users at a l l  levels of 
the public and private sectors, we have 
iden t i f i ed  many more val id and leg i t imate  

data needs than we can possibly sa t i s fy .  
In order to ensure the cooperation of the 
American people in 1990, we are pledged 
to asking only those questions that are 
lega l l y  required or meet important public 
needs. 

The t rans la t ion  of these goals into a 
pract ical  and cost e f f i c i e n t  census design 
has been a major a c t i v i t y  of the Census 
Bureau for the past several years. 

In addi t ion,  a major object ive in 
designing the 1990 census was to:  

o Accomplish a dual strategy 
This dual strategy requires that  we 

obtain the best count possible, wi th in 
t iming and budget const ra in ts ,  and be 
prepared to adjust the counts, i f  
warranted. 

Al l  of these considerations guided the 
development of the 1990 census design. 
AREAS OF MAJOR CHANGE IN THE CENSUS DESIGN 
FROM 1980 to 1990 

Advancements in technology have allowed us 
to develop automation tools to bet ter  meet 
these goals. New techniques and products from 
the ever changing f i e ld  of information 
processing technology have allowed us to make 
exist ing computerized processes more e f f i c i e n t  
and automate several t r a d i t i o n a l l y  c le r i ca l  
tasks. 

Increasing automation in the census can 
improve the accuracy of the data, lead to 
greater cost e f f i c ienc ies ,  and give us more 
control over the ent i re  census process. This 
control w i l l  bet ter enable us to meet a l l  cost, 
schedule, and data qua l i t y  goals. Automation 
in a census context can mean many things. We 
have iden t i f i ed  a number of functions that  w i l l  
be automated in 1990. We have tested these 
appl icat ions in the 1985, 1986, and 1987 tes t  
censuses. There are two major aspects of the 
Census that  we wi l l  automate en t i r e l y  in 1990: 
the geographic support system and the address 
control f i l e  (ACF). 
Geographic Support System 

The C ehsus Bureau's geographic support 
system consists of three major parts: maps, 
address reference f i l e s ,  and master reference 
f i l e s .  Maps graphica l ly  display physical and 
a r t i f i c i a l  features, such as s t reets ,  ra i l roads ,  
streams, and s t a t i s t i c a l  boundaries. Census 
employees use these maps to fol low up on 
unreturned questionnaires and to d i s t r i bu te  and 
co l lec t  questionnaires where personal interviews 
are conducted. 

Address reference f i l e s  contain data on 
urban streets and the address range numbers 
for  these streets.  They allow the automated 
matching of spec i f i c  urban addresses to spec i f ic  
geographic areas to f a c i l i t a t e  the co l lec t ion  
and tabulat ion of census data. 
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Master reference f i l e s  contain a catalogue 
of al l  geographic and p o l i t i c a l  areas. The 
f i l e s  show the re la t ionships between the 
lowest level geographic areas (blocks) and al l  
other geographic areas ( c i t i e s ,  counties, 
congressional d i s t r i c t s ,  and states) for  which 
data are gathered, tabulated,  and published. 
In order to tabulate census resul ts  in a t imely 
and precise manner, these three geographic 
support parts must contain consistent and 
accurate informat ion. 
Address Control F i le  

This paper w i l l  concentrate on discussion 
of the ACF. The ACF is a computerized f i l e  
of the census address l i s t s .  With an auto- 
mated address f i l e  i t  wi l l  be much easier to 
determine whether or not we included a spec i f ic  
address in the f i l e .  I t  w i l l  be possible to 
update the f i l e  wi th an address we missed in 
ea r l i e r  operations. I t  w i l l  provide for  
improved co l lec t ion  and processing management 
cont ro l .  In addi t ion,  with an automated address 
l i s t  we can take advantage of barcode check-in 
technology for automated check-in as well as 
update the l i s t  and use i t  in fu ture Census 
Bureau operations. 

A few speci f ic  changes envisioned fo r  the 
1990 census include: 
° Flow processing 
° Concurrent data co l lect ion/process ing 
° Automated check-in and Management 

Information System (MIS) reports 
In 1980 work was organized in enumeration 
areas for  both data co l lec t ion  and processing. 
Questionnaires in each enumeration area flowed 
through a sequence of c le r i ca l  and automated 
processes. All data co l l ec t i on ,  ed i t i ng ,  and 
fo l low-up for  a d i s t r i c t  o f f i ce  had to be 
complete before questionnaires could be shipped 
on to data processing. Data co l lec t ion  and 
data processing were separated into two very 
d i s t i n c t  stages. 

The Census Bureau has developed and tested 
the technology to replace control at a batch 
or enumeration area level wi th control of work 
at the address or serial  number leve l .  Serial 
number control allows for  f low processing and 
is possible through the use of an ACF. The ACF 
allows us to accomplish concurrent co l l ec t i on /  
processing and th is  wi l l  allow for  an e a r l i e r  
s ta r t  and completion of data processing ac t i v -  
i t i e s .  This is a major improvement over 
enumeration area processing in 1980. 

Barcode readers can replace the error-prone 
and tedious c le r i ca l  quest ionnaire check-in 
operation. I t  is estiF, Bted that  barcode 
check-in by "wanding" can process 900 forms 
per hour versus the 1980 production of 
250 forms per day per clerk for  c le r ica l  
questionnaire check-in. 

The MIS can be bu i l t  into the ACF to 
generate reports to monitor and manage the 
progress of decennial a c t i v i t i e s .  The manual 
control systems that  were used in 1980 to 
monitor progress were often inadequate fo r  
e f f i c i e n t  management of operations. In 1990 
the MIS reports are expected to provide 
accurate and t imely  data for d i s t r i c t  
o f f i ce  (DO), regional o f f i ce  (RO), processing 
o f f i ce  (PO), and Headquarter's review. 

1990 DATA COLLECTION AND PROCESSING WORK FLOW 
Overview 

The 1990 census work flow re f l ec t s  the 
in tegrat ion of technological advancements as 
well as coverage and content improvements. 

The basic 1990 work f low can be divided 
into three major components: 
° Precensus or address l i s t  compilat ion 

a c t i v i t i e s  
° Census or data co l lec t ion  and processing 

a c t i v i t i e s  and 
° Postcensus or f ina l  processing, count 

preparation and evaluation a c t i v i t i e s  
This paper l im i t s  discussion of the 1990 data 
co l lec t ion  and processing design to the 
methodology used in mail out/mailback areas. 

Precensus a c t i v i t i e s  in mailout/mailback 
areas include address l i s t  compilation and 
some coverage improvement operations. Pre- 
census a c t i v i t i e s  resul t  in f i l e s  that  are 
used to address questionnaires for  mai lout.  
Once an i n i t i a l  l i s t  is created, i t  is updated 
by several postal casing and f i e l d  canvassing 
operations. Precensus a c t i v i t i e s  d i f f e r  in 
rural versus urban/suburban areas. 

In rural areas where we are unable by 
computer to assign addresses to census 
geography, we develop the i n i t i a l  address 
l i s t s  and simultaneously assign geography in 
an operation cal led p r e l i s t .  For th is  reason, 
these areas are called p r e l i s t  areas. 

Non-prel ist  areas are cal led Tape Address 
Register (TAR) areas and are areas where we 
have geographic support system information 
that  enables us to assign geographic codes to 
addresses. We obtain i n i t i a l  l i s t s  from 
vendors for  these areas and assign geography, 
or geocode, using computer algori thms. 
Pre l i s t  Precensus A c t i v i t i e s  

I n i t i a l  address l i s t s  in p re l i s t  areas 
are created when Census Bureau enumerators 
systemat ica l ly  canvass and l i s t  the mail ing 
addresses and in some cases, the physical 
locat ion descr ipt ion of a l l  units they 
encounter. In addi t ion,  they i den t i f y  the 
geographic locat ion on maps. These l i s t s  are 
keyed and the addresses are pr inted on cards 
for  the U.S. Postal Service (USPS). The USPS 
w i l l  update these l i s t s  in an Advance Post 
Off ice Check or (APOC). 

During th i s  check the USPS w i l l  i den t i f y  
missing addresses, undeliverable addresses, 
and dupl icate addresses as well as make 
correct ions to addresses. After incorporat ing 
these changes, the Census Bureau w i l l  complete 
an APOC reconc i l i a t ion  operation to resolve 
di f ferences between USPS and Census Bureau 
mail ing address designations. During t h i s  
operation enumerators use maps, information 
from p r e l i s t ,  and information from the USPS to 
update and correct the address l i s t s .  

In summary, the p re l i s t  precensus a c t i v i t i e s  
i nc I ude : 
° P re l i s t  
° P re l i s t  APOC and 
° APOC reconc i l i a t i on  
TAR Precensus A c t i v i t i e s  

In ~AR areas i n i t i a l  address f i l e s  are 
purchased from commercial vendors. Af ter  
these addresses are geocoded by the Census 
Bureau they are pr inted on cards for  the USPS. 
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The USPS wi l l  update these l i s t s  in an APOC 
operation and, as in p r e l i s t  areas, they w i l l  
i den t i f y  missing, undel iverable,  and dupl icate 
addresses, as well as make correct ions to 
addresses. 

The Census Bureau w i l l  create l i s t i ngs  of 
these updated addresses and closer to census 
day, complete a precanvass operation to fu r the r  
update and correct  these address l i s t s .  During 
precanvass, enumerators canvass an area using 
these l i s t i n g s ,  ve r i f y  that  the address and 
geographic information are accurate and 
complete, and make necessary changes. 

In summary, TAR precensus a c t i v i t i e s  
include: 
° Procurement/geocoding of vendor l i s t s  
° TAR APOC and 
° Precanvass 
Final Precensus A c t i v i t i e s  
.... Afte'r the co~npletio'n o'f these a c t i v i t i e s ,  
addit ional coverage improvement and geocoding 
a c t i v i t i e s  w i l l  fo l low.  These act i v i t i e s  
include precensus local review and p re l i s t i ng  
of special places. Questionnaire mail ing 
packages wi l l  be label led and provided to the 
USPS for  a f ina l  postal coverage check 2 weeks 
pr ior  to de l i very .  

Special place operations are designed for  the 
enumeration of population groups whose l i v i ng  
arrangements are d i f f e ren t  from the usual types 
of residences. Special places include places 
such as college and un ivers i t y  dormi tor ies,  
hotels,  motels, hospi ta ls ,  pr isons, and the 
l i ke .  The local review operation is designed 
to provide al l  ac t ive ,  funct ioning local 
governments and American Indian reservations 
with an opportunity to review and iden t i f y  
major discrepencies between the census counts 
and l oca l l y  prepared estimates. 

Census A c t i v i t i e s  
Census a c t i v i t i e s  begin when the USPS 

del ivers questionnaires to a l l  housing units 
on March 23, 1990. We w i l l  i ns t ruc t  households 
to complete the questionnaires as of Apri l  I 
and return them by mai l .  Both processing and 
d i s t r i c t  o f f ices wi l l  receive mail returned 
questionnaires and check them in to  the ACF. 

In high density urban areas (which are 
d i f f i c u l t  to enumerate and in which we expect 
d i f f i c u l t i e s  h i r ing  enough s t a f f )  we w i l l  
cent ra l ize the processing support as much as 
possible. For these o f f i ces ,  questionnaires 
w i l l  be mailed back to the PO fo r  check-in 
so that  the DO resources can be devoted to 
enumeration e f f o r t s .  In other areas (which 
are easier to enumerate and where we can f ind 
adequate s ta f f )  we w i l l  decentral ize pro- 
cessing a c t i v i t i e s .  These DOs wi l l  check-in 
t h e i r  own mail returns. 

Approximately 3 weeks a f te r  check-in begins, 
the DOs wi l l  generate assignment l i s t s  for  
enumerators to use in nonresponse fol low-up 
(NRFU). During NRFU we wi l l  v i s i t  each of the 
nonresponding addresses to obtain interv iews.  
All addresses on the ACF lacking a check-in 
date w i l l  be scheduled fo r  nonresponse 
fo l low-up. During NRFU we wi l l  v i s i t  each of 
the nonresponding addresses to obtain i n t e r -  
views. The NRFU is scheduled for 5 weeks in 
some of f ices and 6 weeks in other o f f i ces .  

Concurrently, mail return questionnaires 
w i l l  be edited fo r  content and coverage. 
Questionnaires received in the POs wi l l  be 
edited by computer and repaired c l e r i c a l l y .  
Questionnaires received in the DOs wi l l  be 
c l e r i c a l l y  edited and repaired. Both the POs 
and DOs wi l l  conduct a telephone fol low-up 
operation fo r  questionnaires that  fa i led 
content and coverage ed i ts .  

A f i e l d  fo l low-up operation w i l l  recontact 
cer ta in coverage and content fa i led edi t  cases 
and a l l  uni ts  c lass i f i ed  as vacant or deleted. 
This f i e l d  fol low-up operation wi l l  require 
3 weeks. Complete, accepted questionnaires 
w i l l  f low to the POs for data capture and f ina l  
edi t i ng. 

We w i l l  use FACT 90 technology fo r  data 
capture. This includes microf i lming by 
special ized high speed cameras and FOSDIC 
scanning of the microf i lm to convert responses 
to a computer readable form. We w i l l  compute 
local review counts and send these counts to 
local o f f i c i a l s  for  a f ina l  round of review. 

In summary, the census a c t i v i t i e s  include: 
o check-in 
° nonresponse fol low-up 
o edi t 
° f i e l d  fo l low-up 
° postcensus local review 

Data capture and processing occur concurrent 
with these data co l lec t ion  a c t i v i t i e s .  
Postcensus A c t i v i t i e s  

Postcensu~s activ'ities fal l  into 2 general 
categories -ac t i v i t i es  related to the Post 
Enumeration Survey (PES) and final data 
processing act ivi t ies. For the PES we plan to 
l i s t  addresses in sample blocks and conduct 
interviews before the DOs close. The PES data 
wil l  be captured and matched to census data to 
produce undercount estimates. 

During the final stages of processing the 
following activit ies will occur: edits and 
imputations, headquarters count review act iv i t ies, 
searching and matching for coverage improvement 
and PES, creation of final edited data f i les, 
sample data processing and tabulation, and 
publication of data. 

We wil l  provide apportionment counts to the 
President no later than December 31, 1990 and 
finish production of redistricting counts by 
April 1, 1991. 
REMAINING WORK 
"" Before thi's proposed work flow is finalized 
we have some remaining work. The Census Bureau 
wil l  continue to refine this 1990 work flow 
specifically looking at the timing of operations. 
We are currently in the midst of our 1988 Dress 
Rehearsal and we will use data from this test 
to finalize the 1990 data collection and 
processing design. 
SUMMARY 

To review, this paper has summarized the 
major census goals and how they lead to some 
specific changes in implementing the 
1990 census. The work flow described in this 
paper reflects the integration of these goals 
and changes. The 1990 data collection and 
processing design relies largely on the 
strengths recognized in the 1980 decennial 
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design. The most s ign i f i can t  area of change 
in the 1990 census wi l l  be the use and i n te -  
grat ion of automation. I t  is hoped that  these 
changes wi l l  allow us to bet ter  meet our census 
goals. 

1/ This paper reports the general resul ts  of 
research undertaken by Census Bureau s t a f f .  
The views expressed are a t t r i bu tab le  to the 
author(s) and do not necessar i ly  r e f l ec t  
those of the Census Bureau. 
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