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This report wss prepared under the direction of L. Nye Stevens, Director, Government Business 
Operations Issues, who csn be reached on (202) 2764676. Other mdor contributors are listed in 
ppendix II. 

Richard L. Fogel 
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Executive Sum’m~ 

Purpose The 1990 decennial census’ undercount of millions of persons and its 
inclusion of millions of double-counts and other errors contributed to 
maldng it one of the most controversial censuses in the nation’s history. 
An accurate and equitable census is important because census results are 
used to reapportion seats in the House of Representatives; redraw 
congressional, district, and other political boundaries; and address 
countless other public and private data needs. 

At the request of the Senate Subcommittee on Government Information 
and Regulation, Committee on Governmental Affairs, and the House 
Subcommittee on Census and Population, Committee on Post Cffice and 
Civil Service, GAO monitored the planning, implementation, and evaluation 
of the 1990 census. The Subcommittees subsequently asked GAO to 
summarize the msjor lessons learned from the 1990 census and identify 
the primary opportunities for census reform. 

Background Since 1070, the Bureau of the Census has used essentially the same census 
methodology-the Bureau develops an address list of the nation’s housing 
units, mails census forms to the vast m@ority of households, and asks 
them to mail back the completed forms. Temporary census-takers, known 
as enumerators, are then hired by the hundreds of thousands to gather the 
requested information from each nonresponding household. 

The Bureau undertook two primary efforts to evaluate the quality of the 
1990 census counts. The Post Enumeration Survey (PES) provided 
eMmates of the number of persons who were missed or erroneously 
enumerated in the census. Erroneous enumerations include persons who 
were double-counted, counted in the wrong location-a matter of concern 
for redistricting-or otherwise improperly included in the census. The 
Bureau also estimated the coverage of the census through demographic l 

analysis, which entails developing an independent estimate of the 
population largely from administrative data such as birth and death 
records. 

Results in Brief 
” 

The results and experiences of the 1990 census demonstrate that the 
American public hss grown too diverse and dynamic to be accurately 
counted solely by the traditional “headcount” approach and that 
fundamental changes must be implemented for a successful census in 
2000. In the past, each census was more accurate than the preceding one, 
in part because of increased spending. However, the accuracy of the 1090 
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census fell below that of the 1080 census, even as census costs escalated 
significantly. The net 1000 census undercount, a broad overall measure of 
census coverage, was at least 4.7 million persons, a greater percentage of 
the population than in 1030. GAO estimated that the 1000 census had at 
least 14.1 million errors, including missed persons and those improperly 
included in the count. 

The labor-intensive procedures the Bureau used to develop its 1000 
address list added significantly to the cost of the census and did not 
ensure an accurate or complete list. The Bureau’s procedures resulted in 
sending millions of questionnaires to vacant and nonexistent housing 
units. GAO estimates that follow-up on these units added about $317 million 
to the cost of the census. Prebminaty results from a Bureau evaluation 
show that the census housing unit count missed about 3.6 million units 
and erroneously counted about 2 million units, including duplicated units 
and units counted in the wrong location. 

A sharp decline in the public’s wilhngness to answer the census continued 
a disturbing pattern. The 1000 mail return rate--the most direct measure 
of public cooperation-was 74 percent, or 0 percentage points below what 
the Bureau achieved in 1030, which was itself lower than the 1070 level. As 
a result of the reduced level of public cooperation, enumerators had to 
follow up on over 34 million cases. 

The need for extensive efforts to gather data on nonresponding 
households reduced the overall quality of the census. The PES found that 
persons were more likely to be counted correctly if they were counted on 
a questionnaire returned by mail rather than on a questionnaire prepared 
by an enumerator. The PES also showed that data quality was reduced 
substantially ss the census neared completion. For example, persons 
counted as part of basic data collection efforts, primarhy mail returns of 
questionnaires, had an estimated erroneous enumeration rate of less than 
3 percent, but the rate climbed to about 28 percent after primary follow-up 
efforts in the summer and fall of 1000. 

The Department of Commerce and the Bureau appear to recognize that the 
current approach to taking the census needs to be fundamentally 
reassessed. They appreciate that, to be effective, census-taking procedures 
must change ss society changes and have implemented a broad effort 
aimed at redesigning the census. To be successful, the census reform 
effort must ensure that the Bureau‘s conservative approach to planning the 
1000 census is not replicated in planning for 2000. For 1000, planning and 
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testing were incomplete and major possible innovations were not pursued 
vigorously. 

GAO'S Andysis 

The Quality of the 1990 The current approach to taking the census appears to have exhausted its 
Census Declined F’rom potential for counting the population co&effectively. In the past, the 
1980, but Costs Continued increased cost of each census had contributed to more accurate results. 
to Escalate However, the 1000 census was the first census that failed to improve on 

the accuracy of its predecessor since 1040, when the Bureau began 
measuring census coverage. On the basis of demographic analysis, the 
undercount was 1.8 percent, or about 4.7 million persons, which is higher 
than 1080’s net undercount of 1.2 percent. Moreover, the 
4.4percentage-point difference in the undercount between Blacks and 
non-Blacks was the highest since 1040. The census also contained a 
signifkant number of erroneous enumerations. Using PEG data, GAO 
estimated that the 1000 census contained a minimum of 14.1 million gross 
errors-the combination of missed persons and those improperly counted. 

As social and demographic changes have made the population increasingly 
difficult to count, the cost of taking the census has risen dramatically. In 
constant 1000 dollars, the $26 spent to count each household for the 1000 
census is $6 per household more than was spent for 1080-a 2bpercent 
increase. Overall, the $2.6 billion the Bureau expects to spend to complete 
the census represents a bbpercent increase in constant dollars over the 
cost of the 1080 census. The Bureau planning staff estimates that if’ the 
current approach to taking the census is retained for 2000, the costs could 
rise to about $4.8 billion in current dollars (see ch. 4). b 

Address List Development As with previous censuses, the Bureau developed an entirely new address 
Efforts Were Costly and list for the 1020 census. The Bureau purchased lists from private vendors, 
Did Not Provide a had temporary staff do extensive field canvassing, had several Postal 
Complete List Service reviews, and implemented other procedures--costing about $182 

million in all-to develop its address list. To help ensure that the list 
would be as complete as possible, once an address wss placed on the list it 

” generally was not removed unless identified for deletion in at least three 
address list development or census follow-up operations. 
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The Bureau’s effort to have as complete a list as possible contributed to 
expensive follow-up efforts on vacant or nonexistent units. For example, 
the Bureau did not try to identify vacant units before the census; as a 
result, questionnaires were delivered to about 8.6 million unoccupied 
units. Questionnaires also were delivered to about 4.8 million addresses 
that were later determined not to be housing units. GAO esthnatzs that it 
cost about $317 million to send enumerators to these vacant and 
nonexistent units to determine why a census form had not been mailed 
back. 

Despite the extensive and costly list development efforts, the final address 
list wss neither complete nor accurate. On the basis of preliminary Bureau 
data, the 1990 census missed about 3.6 million housing units and 
improperly included about 2 million units by including nonexistent ones, 
comting units twice, or placing units in the wrong location (see ch. 3). 

Falling Level of Public 
Cooperation Poses 
Formidable Challenges 

The 1990 census mail response rate confirmed that the Bureau faces a 
long-term problem in securing the public’s cooperation with the census. 
Response rates have declined with each census since the Bureau moved to 
a mail census in 1970. Research by Bureau staff suggests that a number of 
factors, such as illiteracy, non-English-speaking immigrants, and concerns 
about privacy, may make the environment for census-taking even worse 
over the next decade. The problem of public cooperation is complex and 
not fully within the Bureau’s control. However, the differential response 
rates between the census short and long forms suggest that the public’s 
willingness to cooperate is influenced, at least in part, by questionnaire 
length (see ch. 4). 

Follow-Up Efforts Are 
Costly and Result in Data 
of Unreliable Quality 

The Bureau’s long-standing policy to try to gather data on each 
nonresponding household has resulted in a reliance on labor-intensive and 
time-consuming field operations. Such efforts are extremely costly both in 
terms of the approximately $730 million spent for census fieldwork and 
the quality of the data gathered. Specifically, the amount of error in the 
census increases precipitously ss time and effort are extended to count 
the last few percentages of the population, as shown in figure 1. 

PWe 6 GMMGGD-82-24 Cenrm Reform 



a 
Executive summary 

Flgun 1: Wronoour Enumetatlon 
Ratar, by Month, In 1990 30 Percentage of Erroneous Enumerations 
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Source: Data from Eugene P. Ericksen, Leobard F. Estrada, John W. Tukey, and Kirk M. Walter, 
Report on 1990 Decennial Census and the Post-Enumeration Survey, submitted to the Secretary 
of Commerce (Washington, LX.: June 21, 1991). 

This increase in the rate of error shows that extended reliance on field 
follow-up activities represents a losing tradeoff between augmenting the 
count and adding more errors (see ch. 6). b 

Sttong Planning Effort 
Needed for 2000 Census 

The Department of Commerce and the Bureau recognize that the current 
census methodology does not, and cannot, count the entire population and 
that the challenges facing the Bureau will continue to mount. As a result, 
they have implemented a major effort to identify options for redesigning 
the census. However, the initiative must overcome the Bureau’s past 
reluctance to aggressively pursue promising alternatives to existing 
procedures. For example, the Bureau has been slow to examine the extent 
to which a streamlined questionnaire would improve response rates. A 
1986 Bureau field test wss poorly designed and evaluated and, as a result, 
of only limited usefulness. The Bureau test of alternative questionnsire 
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Exemtive Swunary 

designs done during the 1990 census focused on modifications to the long 
form  rather than to the short form , which about 33 percent of the nation’s 
households receive. The Bureau now appears to appreciate the potential 
of stream lined questionnaires and is testing various simplified short forms 
as part of its research. 

Opportunities for 
Reform  

Since the m id-197Os, GAO has recommended that the Bureau evaluate a 
number of specific opportunities for reform .’ These and a wide variety of 
other options are now being explored as part of the Department’s census 
redesign effort It is too early to identify the precise actions needed for a 
more cost-effective census in 2000. These actions and the specific design 
of the 2000 census can best be determ ined through open public discussion 
and thorough planning and testing of multiple options by the Bureau. 
Nevertheless, the experiences of the 1990 census suggest the need for a 
rigorous exploration of reform  opportunities in the following three broad 
areas: 

l Address list development efforts can be improved if the Bureau builds on 
its 1990 investment and increases reliance on the Postal Service. Although 
estimates of possible savings have not been developed, the 1990 
experience shows that savings’could be substantial if the Bureau relied on 
the Postal Service to identify vacant and nonexistent units without 
additional Bureau confirmation (see ch. 3). 

. The Bureau is appropriately assessing the feasibility of using a stream lined 
census questionnaire ss a means of addressing declining public response 
rates. Decisions on reducing the number of questions require careful 
consideration as to whether or how data no longer to be collected as part 
of the census will otherwise be collected. However, as an example of the 
scope of possible savings, the Bureau estimated that a radically 
stream lined questionnaire would have saved $480 m illion in lQQ0 

6 

(see ch. 4). 
l Sampling at least a portion of nonresponding households could m inimke 

the cost and length of follow-up efforts. However, careful exploration is 
needed to determ ine the extent to which ssmpling can legally and 
technically be used. W ithout addressing legal or technical issues, and in 
the absence of any other reforms, the Bureau estimates that it could have 
saved $460 m illion if it had sampled 10 percent of nonresponding 
households in 1990 rather than collecting data on all of them  (see ch. 6). 
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Matter for 
Congressional 
Consideration 

Strong and continuing congressional oversight is essential because of the 
importance and political sensitivity of the census, the scope of the changes 
that appear to be needed, and the need to ensure that the current 
momentum for change does not diminish. GAO suggests that Congress 
maintain a schedule of oversight hearings beginning early in and 
continuing throughout the decade to ensure that consistent progress is 
made in designing and planning the 2000 census. Topics for individual 
oversight hearings should include the extent to which the Bureau is 
making timely and appropriate decisions on specific reform opportunities 
in improving address list development efforts, addressing the declining 
response rate, and minimUng costly follow-up work. 

Agency Comments The Census Bureau provided written comments on a draft of this report. 
The Bureau said that it recognizes-and 1990 census data clearly 
demonstrate-that society has changed dramatically over the last 20 years. 
That is why it is currently engaged in zero-based planning of design 
options for the 2000 census. The Bureau agreed that nWm.Wng cost is a 
major consideration in designing the 2000 census, but it noted that cost 
must be balanced with other goals, for example, obtaining a complete 
count and reducing the differential undercount. 

The Bureau said the report raises a number of important issues. Many of 
the opportunities for reform identified in the report are being addressed by 
the Bureau’s research program. The Bureau identified a number of policy 
and technical issues that need to be addressed in designing the next 
census, and it noted that GAO’S proposals may not be the only ways to 
reduce the cost and complexity of the census. The Bureau also questioned 
the validity of using gross errors as a measure of census quality. 

GAO believes that its report fully conveys that the decennial census has a l 

number of competing objectives that require careful balancing and that 
some difficult policy and technical decisions will need to be made in a 
thorough and open reform process. GAO does not intend to imply that the 
“opportunities for reform” it identifies are the only ways to improve the 
census. As the report emphasizes, only rigorous testing and broad 
consultation can determine the most appropriate changes. GAO’S report 
fidly acknowledges that cost control is only one objective, albeit an 
important one. But the report notes also that the cost of the census is not 
measured solely in the amount of money spent. Reduced data quality is 
also a cost of the current approach. The 1990 census was less accurate 
than the 1980 census in a number of broad measures, including net 
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undercount, difTerential undercount, and gross errors, all of which are 
important. 

The letter fkom the Director of the Bureau of the Census is included as 
appendix I. Those comments are discussed in detail at the close of 
chapters 2,3,6, and 7. GAO also made technical changes, wherever 
appropriate, on the basis of Bureau suggestions. 
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The decennial census is the nation’s most comprehensive and expensive 
statistical data-gathering program. Census results are used during the 
ensuing decade to address countless public and private data needs. Most 
importantly, census results are used to reapportion seats in the House of 
Representatives and redraw congressional, state, and municipal legislative 
district boundaries. Thus, a key ingredient of an accurate census is not just 
counting everyone-a formidable challenge in itself-but counting 
persons in their proper locations. As a result of the 1990 census, 8 states 
gained and 13 states lost at least one congressional seat. 

Census data are also used by public decisionmakers to help meet 
numerous programmatic needs. For example, census results are used to 
help guide the distribution of billions of dollars in federal aid. We reported 
in November 1991 that a total of 100 federal programs providing grants at 
the state and local levels use data from or based on the census in formulas 
that allocate all or a portion of program grant money.’ These programs had 
total estimated obligations of about $116 billion in fiscal year 1991. 

Governments are not the only users of census data Businesses make 
extensive use of census data for various marketing purposes, including 
selecting business sites, forecasting demand, allocating advertising, and 
managing sales forces. Census data provide the foundation for volumes of 
academic and policy research and also assist individuals doing historic 
research by providing, for example, time-series data and genealogical 
information. 

Overview of Major 
Census Activities 

The 1990 decennial census has been managed on a HI-year cycle, 
beginning with concerted planning in fiscal year 1984 and ending with 
completion of major data dissemination efforts in fLscsl year 1993. For 
1990, as it had in recent censuses, the Bureau developed an address list, 6 
mailed or hand delivered census forms to the vast majority of the nation’s 
approximately 100 million housing units, and asked that completed forms 
be mailed back to the Bureau. About 300,QQQ temporary census-takers, 
known as enumerators, were then instructed to gather the needed 
information on each of the over 34 million nonresponding households. 
After major follow-up efforts had been completed, the Bureau used special 
coverage improvement programs, which were intended to improve the 
count. Table 1.1 shows selected major events in the planning and 
execution of the 1QQQ census. 

‘Formula Pro : Adjusted Census Data Would Reditibute Small Percentage of Funds to States 
@AWGGDG - ) ov. ) 7 1W . 
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T8bk 1.1: Chronology of Key loo0 
Conwo ActlvRlo8 Fiscal year 

1954 
Cenrur mctlvitior 
Begin concerted planning and content development process for 

the 1990 census 
1985 Test and evaluate censuses in TamDa and Jersev Citv 
1966 
1987 
1986 

1959 

c . 

Test and evaluate censuses In Los Angeles and Mississippl 
Test and evaluate census in North Dakota 
Begin major address list development efforts 

Test procedures, processes, and systems in dress rehearsal 
Continue address list development efforts 

Print questionnaires 
1990 

1991 

1992/ 1993 

Prepare questionnaire mail packages 
Open over 400 field off Ices to manage collection effort 
Deliver questionnaires to about 100 million households 
Census Day, April 1, 1999 
Collect and process census forms 
Follow up on nonresponding households 
Implement post-Census Day coverage Improvement programs 
Measure census coverage and begin other evaluations 

Deliver apportionment counts to the President 
Deliver redistricting counts to the states 
Begin tabulating and publishing data products 
Continue evaluations 

Complete tabulations and publications 
ComrAete evaluations 

The Bureau reported that the 1990 census is expected to cost about $2.6 
billion over the lo-year census cycle. F’igure 1.1 shows the extent to which 
major efforts contributed to census costs. 
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chapter 1  
lMNldUCtlOll 

Agun 1.1: Dlstributlon of 1990 
Docennlal Conmum Cortr 

I 6.6% 
Planning & Direction 

5.0% * 
Data Dissemination 

4.4% 
Research & Evaluation 

2.8% 
Promotion & Outreach 

2.1% 
Other Activities 

Data Collection 

Data Processing 

Geographic Support & Address List 
Development 

Source: Bureau of the Census. 

Objectives, Scope, 
and Methodology 

At the request of the Senate Subcommittee on Government Information 
and Regulation, Committee on Governmental Af%irs, and the House 
Subcommittee on Census and Population, Committee on Post Office and 
Civil Service, we monitored the planning, implementation, and evaluation 
of the 1990 census. W ith the completion of Nor census operational and 
evaluation activities, the Subcommittees asked us to summarize our ma jor 
findings on the 1090 census. More specifhxlly, our objective was to 
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provide an overview of the major lessons learned from the 1006 census 
and identify the primary opportunities for census reform. 

To meet our objective, we relied on work we had done for the reports and 
testimonies we issued at the request of census oversight committees 
during the census. A total of 26 selected reports and 28 congressional 
testimonies we issued on the decennial census are listed in Belated GAO 
Products. We reviewed census planning documents, management 
information, budget and cost reports, and research evaluations and 
memorandums prepared by Bureau employees or contractors. We also 
interviewed key Bureau officials responsible for the planning, 
implementation, and evaluation of the decennial census. 

To determine the quality of the 1926 census, we reviewed the results and 
evaluations of the Bureau’s 1990 Post Enumeration Survey (PES) and 
demographic analysis2 The PBS, the demographic analysis, and their 
attendant evaluations are subject to error. For example, the PES WBS a 
sample survey and, therefore, wss subject to sampling and nonsampling 
error. As it has with prior censuses, the Bureau is continuing to sssess 
data from its census evaluation efforts and will issue revisions to its 
estimates of the accuracy of the census as the research progresses. We 
have used the most current evaluation data published by the Bureau. 

This report does not contain recommendations for specific reforms. At 
this point in the reform process, it is too early to specify the precise 
actions needed to reform the census tidamentally. As discussed in 
chapter 2, the Department of Commerce and the Bureau have initiated a 
census redesign effort Although an assessment of that effort is premature 
and not within the scope of this report, the redesign program is examining 
many of the opportunities for reform discussed in this report. 8 
We did our detailed work from July 1991 through April 1902 at the Bureau 
of the Census in Suitland, Maryland, in accordance with generally 
accepted government auditing standards. We did not independently verify 
the accuracy or completeness of the source data issued by the Bureau, but 
we did review Bureau and independent efforts to determine the accuracy 
of census data. We discussed our findings on address list development 
efforts and the opportunities for improvement with responsible officials at 

me PBS wan a matching study in which the Bureau inkviewed a sample of about 144,000 howeholds 
several monti after the cent3ua The result8 of these intetiews were. compared to censw 
questionuairen to determine whether each person was correctiy counted, missed, or doublecounted in 
the ceneua Demographtc analylds yielda an independent eetimak of the population derived legely 
from administrative data such BPI birth and death records. 

Page 17 WGGD-82-91 Chmu Reform 



the Postal Service, The Director, Bureau of the Census, provided written 
comments on a draft of this report. Those comments are addressed in 
detail at the close of chapters 2,3,0, and 7. The letter fkom the Director is 
included as appendix I. We did not include the enclosure referred to by the 
Director in her letter. However, we did make technical changes on the 
basis of the comments in the enclosure wherever appropriate. 
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Chapter 2 

1990 Census Ac&racy and Cost Underscore 
Need for Reform 

In the mid-196Os, as the Bureau planned for the 1970 census, it recognized 
that it confronted a fundamental challenge: it needed to alter the 
then-prevailing basic census design of having census enumerators visit 
every household to better ensure the quality of data while controlling 
costs. The mailouf-mailback methodology with enumerator attempts to 
gather data on ah nonrespondents used in 1970 and subsequent censuses 
was born of this challenge. 

Today, the Bureau confronts a situation similar to the one it faced in 
planning the 1970 census. The current census model appears to have 
exhausted its potential for counting the population effectively and 
economically. The 1990 census missed millions of persons and contained 
millions of other errors. In the past, the increased cost of each census 
contributed to more accurate results. However, the accuracy of the 1990 
census fell below that of 1980 as cost escalation continued. 

The Department of Commerce and the Bureau recognize that the current 
approach to taking the census needs a complete reassessment. The 
current Bureau Director signaled at her confirmation hearing that census 
reform would be a major priority during her tenure.’ She noted that a 
“fundamental retJWking” of the way the nation takes the census was 
needed. As recognition that basic changes are needed, the Department of 
Commerce and the Bureau have implemented a major census redesign and 
reform effort. The Department and the Bureau recognize that to 
enumerate a diverse and dynamic society effectively, census methods 
cannot remain static-changing social conditions demand changed 
census-taking methods. 

Coverageof 
CensusDidNot 
ImproveOver 
Census 

Data from both the Bureau’s 1990 census PES and demographic analysis 
demonstrate that millions of persons were missed by the 1990 census. The 
net undercount as estimated by the PES was about 2.1 percent of the 
enumerated resident population of 248.7 million, or approximately 6.3 
million persons; on the basis of demographic analysis it was about 1.8 
percent, or approximately 4.7 million persons. 

Demographic analysis is important because it provides both an 
independent estimate of the population and a consistent historical series 
of estimated undercounts for censuses between 1940 and 1990. For 
example, as shown in figures 2.1 and 2.2, the 1990 census was the first one 

‘Tedmony of Dr. Barbara hrerltt Bryant, Director, Bureau of the Census, before the Senate 
CommlUee on Governmental Affairs, July 13,lOQO. 
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since the Bureau began esth&ng census coverage in 1040 not to reduce 
the net undercount over the preceding census. 

Plgun 2.1: Not Undmounto Ropmmt 
M llllonm of Pomonr 'r0 Not Milllonrof Pononr Miarrd 
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Source: Bureau of the Census estimates of net undercounts based on demographic analysis a8 of 
June lQQ1. 
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Plgun 2.2: loo0 Coneu8 Covomga 
Failed to Improve on Pmuodlng 10 Prrcontrgeof Eatlmatrd Undercount 
Cenrur 
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Source: Bureau of the Census eetimatee of net cerwue undercounte based on demographic 
analysis a8 of June 1991. 

Moreover, the 4Apercentagepoint difference in the 1990 undercount 
between Blacks and non-Blacks was the highest since the Bureau began 
estimating coverage with the 1940 census. The fake to make progress on 
reducing the differential undercount is particularly disturbing because one 
of the Bureau’s major goals for the 1090 census was to improve the count 
among minorities. Figure 2.3 shows the difference in percentage of 1, 
estimated net undercount between Blacks and non-Blacks. 
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Flgut’. 2.9: lQ90 Coruucl Had Hlghmst 
Black/Non-Black Dlfforontlrl 
Undercount Slnce the Bureau Began 
Estlmatlng Conrur Covorago 

5 Difference in Percentaae of Estimated Undercount Between Black8 and Non-Blacks 
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Decennial Censuses 
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SOUrCe: Bureau of the Census estimates of net undercounts based on demographic analysis as of 
JuneiQQl. 

The net undercount, the difference between the estimated population and 
the c%bs count, is useful in making broad comparisons of census 
coverage among censuses. However, in addition to persons missed, 
millions of others were doublecounted, otherwise improperly included in 
the census, or counted in the wrong location-a matter of vital concern for 
redistricting. Examhing this 

P- 
oss error, therefore, provides another l 

measure of census accuracy. When doublecounta and other errors that 
improperly inflate the census count are subtracted from the census, the 
census appears to have missed substantially more persons than suggested 
by the net undercount. Overall, we estimated that the 1990 census missed 
a minimum of 9.7 million perso-r about 3.9 percent of the census 
count-and contained a minimum of 14.1 million gross errors. 

Comparisons of gross errors between 1930 and 1990 must be made with 
caution because the 1990 PES was of higher quality than its 1930 

%Iee 1900 Census: Reported Net Undercount Obmwed Magnitude of Emr (GAO/GGD-91-113, Aug. 22, 
lOB1) for a dkussion of net and .qom undercounta and details on the equat4ons used to determine 
gmes error. 
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counterpart and therefore more successful in detecting errors. 
Nevertheless, data suggest that, as with the net undercount, the 1990 
census appears to have contained more gross errors than the 1930 census. 
The estimakd minimum number of errors in the 1980 census (7.8 million) 
represented about 3.4 percent of the 1980 count, in contrast to 1990’s 
minimum 14.1 million error, which represented about 6.7 percent of the 
count, as shown in figure 2.4. 

Rgun 2.4: 1990 Conrur Appoarr to 
Hew Had Man Overall Errorr Than tho i5 M ,,,, on* 0, Peraons 
1980 conSU8 14 
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Source: QAO calculation based on Bureau of the Census data. The best data available are used 
to estimate net undercounts-for 1990, the PES; for 1980, the demographic estimate a8 of June 
1991. 

Census Costs Have 
Escalated v 
Dramatically 

Census costs have spiraled in recent decades despite Bureau cost control 
efforts. Figure 2.6 shows (in constant 1990 dollars) that, using essentially 
the same census approach, the Bureau spent about $11 in 1970 and about 
$2Oin 198OtcJc ount each housing unit. For 1990, the per-unit cost ruse 
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again to about $25. IAmiting the 1999 per-housing-unit cost to that of the 
1939 census was initially a ma jor Bureau goal. However, this objective was 
abandoned in the m id-1939s when it became apparent that it could not be 
achieved under the current census design. 

f lgun 2.5: Conous Coot8 Par 
Houwhold Have Incroaaod 
Dmmrtlcall y 8lnca 1  W O  

30 Constant 1990 Dollars 

20 20 

10 10 

0 0 

1960 1970 1990 1990 
Decrnnlsl Consurrs 

Source: Bureau of the Census; 1990 costs are estimated, 

Several factors, some of which are beyond the control of the Bureau, have 
led to this long l-&tory of cost increases. For example, the change in the 
census methodology after 1969, a declining wilhngness of the public to 
respond to the census, the greater demands for accurate and complete 
data, the increased use of automation in the census, the expansion of 
census evahration efforts, and a Bureau management approach that has 
not stressed cost control have all contributed to cost growth. 

l 

W ith the completion of the 1999 census cycle in fkcal year 1993, the 1999 
census is expected to cost about $2.6 billion, according to the Bureau. This 
total represents an increase of about 66 percent (in constant 1999 dollars) 

Page 84  QAIWOOD-@B-S4 Cew Reform 



OLpbrm 
14MOCenmAcmmcymdc)ortIJ~re 
Need for Eofom 

over the $1.67 billion spent on the 1980 census. Figure 2.6 illustrates the 
dse in total census costs since 1960, 

Figurn 2.11: Overall Conrur Coata Hwa - 
8osmd Slnm 1960 3000 Constant iagO Dollars (In mllllons) 
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Department of In the years since the Bureau began using the current census design in 

Commerce and the 1970, society has undergone substantial change. The Bureau’s 21st Century 
Decennial Census Planning Staff observed that the “deep currents” 

Bureau Are affecting the society and the economy in which the densus must take place ’ 

Implementing Census point to the need for census reform? Household living arrangements, the 

Redesign Effort 
public’s willhqneas to provide pemonal information to the government, 
technological advances, and the size of the workforce available for 
temporary census work are but a few of the factors that will continue to 
influence the way the census can be taken. For example, in 1960,78 
percent of households were maintied by married couples; by 1990 this 
proportion had declined to about 66 percent. Such a significant shift poses 
a range of challenges for the Bureau. In households where persons are not 
related, members may be unwilling or unable to provide information on 

Bureau of the Censue, 21st Century Decennial Chaua Plannhg SW (Suhul, Md: 
vlemrexpreesedInthlsdocumentrepressntthocaeoi~e~end~notneceaesriy 

the position of the Census Bureau. 
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one another, and it csn be more difficult to locate household members at 
home during follow-up efforts. In addition, demographic trends point to a 
shrinking labor pool from which the Bureau will be able to draw the 
hundreds of thousands of quality temporary workers that will be needed in 
2099 if the current census design is retained. Finally, in an era of persistent 
fiscal limitations, the Bureau may not be able to expect budgetary support 
for continued sizable cost increases, 

The Department and the Bureau appear to recognize that the nation’s 
dramatic and continuing social changes require a thorough reexammation 
of censwtakmg procedures. The Department and the Bureau have 
publicly committed to a fundamental rethinking of the current census 
design and have established a task force to guide these redesign efforts. 
The task force consists of three committees. One committee is addressing 
technical issues associated with redesigning the census, while another is 
reviewing the policy implications of various design options. Members of 
these committees include officials from the Department, the Bureau, and 
other federal agencies, such as the Bureau of Labor Statistics and the 
Department of Housing and Urban Development, that have a stake in the 
decennial census. The third committee the Department has established is a 
public advisory committee consisting of representatives of organizations 
whose memberships also have a major stake in the census, such as the 
U.S. Conference of Mayors, the American Statistical Association, and the 
National Association for the Advancement of Colored People. The task 
force is intended to use the time before concerted planning for the 2009 
census must begin in the mid-1990s to systematically investigate 
alternative ways of taking the census. The Department has established a 
schedule for the task force to develop a number of competing census 
designs for full field testing in 1996. 

Agency Comments The Bureau expressed concern about the report’s discussion of gross 
census errors. The Bureau said that the PES was designed to measure net 
census coverage and that different definitions of %orrect enumeration” 
result in different estimates of the number of erroneous enumerations. The 
Bureau believes different census evaluation designs and definitions 
between 1989 and 1999 make comparing the number of gross errors in 
those censuses problematic. 

The Bureau also said that a focus on gross errors could be misleading 
when examining census design options. For example, sampling may be 
shown to reduce net error rates at lower geographic levels, yet increase - 
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the level of gross error. The Bureau said that there are a variety of 
measures that it believes can more appropriately compare quality between 
two censuses or to assess coverage error. Such measures include rates of 
imputation (of count data), rates of substitution (of all characteristics), 
and rates of item  allocation (of individual characteristics). 

Our analysis of gross census errors is based on the Department of 
Commerce’s published guidance for other nations in evaluating their 
censuses.4 The guidance pointed out the importance of the distinction 
between gross and net error, and it discussed post enumeration surveys 
and how gross error is calculated. Our estimate of the number and nature 
of gross errors in the report is based on the definition of correct and 
erroneous enumeration that the Bureau used in evaluating the 1999 
census. Furthermore, the 1999 gross error figure presented in this report is 
a conservative estimate that includes as erroneous enumerations only 
those cases in which PES results clearly identified persons as improperly 
included in the census because they were either double-counted in their 
immediate geographic areas or were determ ined to be fictitious. This 
estimate does not include other categories of erroneous enumerations, 
such as statistkally estimated persons. We agree, as stated in the report, 
that comparisons between 1980 and 1990 must be made with caution. 

The report uses gross errors as one of several measures of census 
accuracy. We agree that design options for the 2099 census must be 
assessed on the basis of several criteria, including the degree to which 
they reduce the net undercount, because each individual measure of 
census accuracy has lim itations. Comparing the amount of data that is 
statistically imputed, for example, could be m isleading. Striving to lim it 
the amount of statistical imputation may be of little value if it is replaced 
with data of questionable accuracy from  proxy respondents. We 
previously had urged the Bureau to compare the quality of statistically 
imputed data with that gathered from  nonhousehold members and other 
proxy respondents.6 

4Evaluating Censoee.a of Population and Housl , U.S. Department of Commerce, Bureau of the 
Census, Statietlcal Tdning Document ISP-T#Wmhingtm, D.C.: Sept. 10%). 

%anponenta of the lOB0 Census Count (GAWl’43GD-Ql-8, Feb. 21,lDOl). 
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Address List Procedures Did Not Ensure 
’ Complete or Accurate List 

An accurate and complete address list that identifies the mailing address 
and physical location of each housing unit is the cornerstone of a 
successfbl census. As a primary control for the census, the 1990 list of 
about I,99 million addresses was used to deliver questionnaires and 
identify nonresponding units for follow-up, and served as a basis for 
tabulating results. Thus, the Bureau had to identify not only the mailing 
address for each unit but also the unit’s geographic location. 

Limitations in the address Ust affected both the quality and cost of the 
census. For example, prehminary results of a Bureau evaluation of the 
list’s quslity showed that about 3.5 million housing units were missed, and 
about 2 million were erroneously counted, including duplications, 
nonexistent units, and units counted at the wrong location.1 Further, the 
Bureau’s procedures included the dehvery of millions of questionnaires to 
vacant and nonexistent housing units. We estimate that questionnaire 
follow-up on such units cost about $317 million. 

The constant changes in the number and occupancy status of the nation’s 
housing stock and difficulties in locating and identifying some units will 
always pose a major challenge to the Bureau’s address list development 
efforts. Nevertheless, the Bureau has the opportunity to m&e substantial 
improvements for the future, but only if it builds on the investment it made 
to develop the 1999 list and aggressively explores increasing its relisnce on 
the Postal Service. 

Bureau Used Costly 
Procedures to 
Develop Its Address 
List 

For 1999, as it had in prior censuses, the Bureau developed an entirely new 
census address list because it did not have the capability to build upon 
previous lists. To develop its list, the Bureau employed a series of 
redundant procedures, beginning in 1933 and costing about $182 million, 
that were designed to provide an incremental improvement with each l 

procedure. To help ensure that housing unita were not missed, the 
Bureau’s procedures encouraged adding addresses but discouraged 
removing them. Generally, once an address was placed on the list, it was 
not removed unless identified for deletion in three operations, at least one 
of which had to be a post-Census Day questionnaire follow-up effort. Thus, 
the Bureau was willing to incur additional follow-up costa to ensure that 
wery possible household it had identified would have the opportunity to 
be included in the census. 

‘Thwe preliminaa~ data are subJet% to change because all Bureau analyaee and reviews had not been 
completed before W report was w&en. 
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The Bureau’s efforts in urban areas show how redundant procedures were 
used to construct the 1990 address list. About 69 million addresses, or 
about 00 percent of all addresses on the list, were in urban areas. The 
Bureau initially purchased commercial lists at a nominal cost of less than 
$60,000. After review by the Bureau, the Postal Service checked the 
commercial lists for completeness and accuracy. The Bureau accepted 
suggested additions from the Postal Service unless the addition was 
Mually identical to an address already on the Bureau’s list. The Postal 
Service also identified units that should have been removed from the list, 
such as addresses for nonexistent units or commercial establishments. 
However, the Bureau did not delete those addresses from the list, because 
it believed the best way to ensure a complete list was to be extremely 
conservative in allowing addresses to be removed. 

After the purchased lists had been reviewed by the Postal Service, the 
Bureau hired about 20,000 temporary census workers to physically 
canvass streeta in urban areas (referred to as precanvassing). The Bureau 
allowed addresses to be added, but generally did not remove addresses 
from the list. The list was sent to the Postal Service for another check. 
Under the Bureau’s procedures, the list contained addresses that had been 
previously identified for removal by the Postal Service. Once again, the 
Bureau accepted additions from the Postal Service, but did not remove 
suggested deletions. 

The Bureau’s list for suburban and rural areas-covering about 38 million 
addresses-also wss generated using a series of redundant procedures 
designed to make incremental improvements. For these areas, either 
commercial lists did not exist or the Bureau’s automated system could not 
assign addresses to geographic locations. Therefore, the Bureau hired 
temporary census workers to csnvass suburban and most rural aresa to 6 
collect mailing addresses and identify the physical locations of housing 
units on maps. For the most part, these addresses were then checked by 
the Postal Service during two separate operations, and differences 
between the Bureau and Postal Service addresses were reconciled by 
additional Bureau fieldwork.2 

SFor about 28 pemmt of these addmaws, the Bureau did not use the Poetal Service check and 
reconcihtlon prow&w because of dehye In producing Ita maps, fbndln2 limkatto~~, and concern 
that the addrtzuw prepared by the temporary ceneue worken would not provkb a complete mathg 
addrem. Bureau field Stan delivered quetvtionu&w ti these housing unite rather than mail them. See 
WOO Ceuaus: Delaya in Completing the A~~IWM Lht for Suburban and Rural Arena (GMYGGD8974, 

Page 29 WCH3D-92.24 Cenmu Reform 



4 

Chyptar 2 
MdmnLbtPtoced~DidNot- 
Complete or Aemwate List 

Local governments were given two opportunities to verify the accuracy of 
the Bureau’s list. In early 1999, before the census, local governments in 
urban and suburban aress were provided with block-level housing unit 
counts. Later in 1999, after major census data collection efforts were 
completed, all of the nation’s 39,999-plus local governments were provided 
with block-level counts for their review. 

Address List The redundant, labor-intensive, and costly procedures the Bureau used did 

I4hlitatiOnS 
not guarantee a complete and accurate list. The Bureau missed or 
erroneously included millions of housing units in its fhual count of 102.3 

Contributed to million, according to prehminary data from the Bureau’s evalmtion of the 

Decreased Quality of address list. About 3.6 million, or 3.4 percent, of all housing 

Census Results and 
Costly Unneeded 
Follow-Up Work 

units-occupied and vacant-were missed, and another 2 million, or 2 
percent, were erroneously enumerated. Erroneously enumerated units 
included those that were counted twice, did not exist, did not represent 
residential units, or were assigned to the wrong geographic location. Data 
that break out the size of these different categories of erroneous 
enumerations are not currently available. 

Some of the units missed were vacant, but about 2.6 percent of all 
occupied units were missed. This percentage compares unfavorably with 
the 1.6 percent of occupied housing units missed by the 1939 census? Data 
on the extent to which the residents of missed households were 
nevertheless included in the census are not currently available, but 
presumably most of the residents were not included. On the other hand, if 
the Bureau had multiple addresses on its tile for the same housing unit, 
there is a high probability that those people were counted more than once. 
As with occupied unita that were missed, data are not currently available 
to isolate the extent to which the double-counted unim affected the quality 
of the population count. However, errors in the fmal census count Brom 
missed units and double-counted units are reflected’in RES estimates of the 
coverage of the 1990 census. 

, 

Housing Units Were 
Assigned to the Wrong 
Geographic Locations 

” 

The incorrect geographic assignment of housing units--and their 
occupants--is a potentially major concern for state and local redistricting 
efforts. The 2 percent of units that were erroneously enumerated includes 
units that were placed more than two blocks from where they really exist. 
ln other cases, units that were not correctly placed were assigned to a 

%ee The Coverage of Housing in the 1BSO Census, U.S. Bureau of the Census, PHGSO-El (Suitland, 
Md: hly 1985), p. 11. 
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block near where they should have been placed. Overall, between 4 and 6 
percent of all housing units were assigned to the wrong 
location-including those improperly assigned to another area and those 
incorrectly located but still within adjacent blocks. In Georgia, Alabama, 
and Florida, the prehminary data show that about 10 percent of the 
housing units were not assigned to the correct geographic locations. The 
highest rates of geographic errors occurred in urban and suburban aress 
where the Bureau used its full complement of address list development 
procedures-including extensive field work by its temporary employees. 

The Bureau’s precanvsss procedures illustrate how redundant address list 
development efforts designed to improve the list actually contributed to 
some degree of error. During precanvsss, enumerators were to verify the 
accuracy of the address list, add any missing units, and correctly transfer 
those unita that were assigned to the wrong geographic location. 
Transferring addresses required deleting the address from the incorrect 
geographic location and adding it to the correct one. The Bureau’s 
automated process required an almost exact match of the “add” and 
‘delete” to make the transfer, Minor spelling or keying differences 
between the two, or slight variations in the addresses-such as “St.” 
instead of “Rd.“-did not constitute a match, and the transfer was not 
made. Instead, the added address was recorded on the file, and the deleted 
address remained on the file as well. Thus, two addresses for the same 
housing unit would be on the files in two different geographic locations. 
Each of the addresses would have a unique identification number, making 
it difficult to detect and correct the duplication in subsequent census 
operations. 

The Bureau recognized before the census that in msny areas the 
precanvass add rates were higher than expected. For example, the lists in l 

29 of 423 precsnvass areas increased by 20 percent or more; 3 of these 
increased over 40 percent. The Bureau was able to make corrections for 
only some of the offices before mailing the questionnaires. As a result, 
duplications were included in the precensus housing unit counts, and the 
extent to which they were corrected in subsequent operations cannot be 
determined. 

We estimate that total field costs to follow up on questionnaires not mailed 
back because the housing unit was vacant or nonexistent were about $317 
million. That amount consists of $213 million in direct costs-those 
categories such as enumerator time, train@, and travel that the Bureau 
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can spedfkally assign to progmms-an d $104 million in indirect costs 
such ss district offlce space and equipment, recruiting, and administration 
that we allocated in a ratio of direct costs for the programs we examined 
compared to total direct field costs. These costs were incurred because 
the Bureau did not try to identify vacant units and generally did not 
remove nonexjstent units from the address list before questionnaires were 
mailed out Of the approximately 100 million questionnaires delivered, 8.6 
million were to units subsequently found to be vacant, and 4.8 million 
were to nonexistent units, according to Bureau records, These 13.4 million 
addresses represented about 39 percent of the 34.3 million housing unita 
that required personal visits from census enumerators because a 
questionnaire wss not mailed back.” 

Opportunities to 
Improve Address 
Listing 

The Bureau has major opportunities to improve its address list for the 2000 
census, but only if it builds on investments it made for the 1990 census and 
aggressively explores increasing its reliance on the Postal Service. The 
Bureau made substantial investments in its address list that have 
established a solid foundation upon which to build for the future and 
should help eliminate the need to repeat its redundant and costly address 
list development and follow-up procedures. 

Build on 1990 Investment The Bureau appears to be well-positioned to make significant 
improvements for the future. For the first time, the Bureau developed sn 
automated address control file to incorporate changes resulting from ita 
various procedures. In a major improvement over the 1980 census, the 
Bureau invested about $328 million to develop an automated geographic 
system to generate maps and geographically locate addresse~.~ These 
automated systema provide the foundation for an improved address list in 
2000, but only if the Bureau upgrades, updates, and integrates them. One a 

area needing attention is the Bureau’s geographic files which lack address 
ranges outside the 346 Nor urban areas. As a result, approximately 40 
percent of the addresses could not be assigned to the correct geographic 
location using those files. 

‘On the bada of Bureau the and motion etudiee, about 26 percent of the nonresponee foUow-up effofi 
waatotheae- Thus, of the $660.3 million spent for noureaponse follow-up fieldwork (2276.8 
million in direct cata and $182.6 mUlion in indirect coats), we e&hate that about $126 milllon could 
be allocated to viaking vacant unite and invalld addreaees. In addition, we astlmete the Bureau gent 
another $121 million ($81 million In direct coota and $40 mlllion in lndlrect co&a) for &sequent 
follow-up on vacant unite and lnvalld addresses. 

Gas than onebalf of th.& amount, about $164 million, WM allocated by the Bumau to the 1000 
decennial cen8ull; the remainder of this cost was allocated to other activities 
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Increase Reliance on the 
Postal Service 

We have long believed that the Bureau needs to work closely with the 
Postal Service to develop, maintain, and update its address list6 We believe 
that letter carriers, who visit addresses regularly, should be in a much 
better position than temporary, inexperienced census workers to identify 
housing units and their occupancy status. Moreover, recent Postal Service 
technological advances reinforce the practicality of our prior 
recommendations. The Postal Service has developed an instantly 
accessible automated address file that will include every address to which 
mail is delivered. Letter carriers update the system daily on changes to 
their delivery routes; this includes identifying additions and vacancies. The 
Postal Service’s goal is to have 96 percent of the nation’s addresses in the 
system by 1996. The system will support the Postal Service’s program  to 
barcode every letter for automated sorting to the sequence carriers use to 
walk their routes. Postal officials anticipate that by 2000,98 percent of all 
addresses in the country will be in a format appropriate for census use, 
with the unit’s mailing address and physical location identifiable. 

The long history of cooperation between the Bureau and the Postal 
Service cooperatively should facilitate an even closer relationship. 
Reliance on the Postal Service would elim inate the need for the Bureau to 
purchase and geographically code vendor address lists, make precensus 
Postal Service checks of the Bureau’s list, or create its own mailing list by 
field canvsssing. The Bureau recognizes the advantages of working more 
closely with the Postal Service to n-u&&in and improve its geographic 
files and address list, and hss initiated a pilot project to test the efficacy of 
a cooperative program . 

In addition to helping construct the address list, other much more 
fundamental opportunities exist for greater reliance on the Postal Service. 
For example, at the urging of Members of Congress, the Bureau used the 
Postal Service during the 1990 census to help identify occupancy of some L 

of the last, most difficult follow-up cases. A  Bureau study found that 
although additional testing was needed, this appeared to be a very 
inexpensive and useful way to help complete these final cases. Using the 
Postal Service to identify vacant and nonexistent units before census 
forms are mailed rather thsn just assisting with the cases hardest to 
resolve could yield substantial savings. Testing the Postal Service’s use in 
this capacity will be needed, because 1990 census data are not available to 
identify the extent to which the Postal Service accurately identified units 

“See Pmblem in Developing the 1080 Census Mail List (GAOIGGD-80-60, Mar. 31,106O) and A $4 
Billion Census in 1 gsMee to 1980 Proceduree Can Save MillioT e 

, Feb. 2% lQ@. 



ss nonexistent. The Bureau did not ask the Postal Service to ident@ 
vacant units during address list development operations, 

A 

AgencyComments In its comments on a draft of this report, the Bureau noted that data from 
its 1990 Housing Unit Coverage Check-which provides estimates of the 
accuracy of the final census housing unit counts-are prelimmary and 
have not undergone thorough review within the Bureau. As a result, the 
data do not represent official Bureau findings. 

Although the draft acknowledged the prehminary nature of the data from 
the 1990 Housing Unit Coverage Check, we have included additional 
statements to reinforce the point. Whatever the precise amount and type 
of error, the Bureau’s investment in building the 1999 address list, 
combined with increasing its reliance on the Postal Service, appears to 
offer the opportunity for a more co&effective address list in 2099. 
Officials at the Postal Service said that they agreed with our discussion of 
the issues affecting the Postal Service. 
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Falling Level of Public Cooperation Proves 
Formidable Challenge 

A high level of public cooperation is the key to obtaining accurate data at a 
reasonable cost. A major benefit of the mailoutxnailback census design is 
that voluntary mail responses are a less costly source of data thsn relying 
on enumerators to obtain information for every household in the nation. 
Bureau studies have also indicated that responses from mail returns tend 
to be more accurate than the responses obtained from 
enumerator-prepared questionnaires. 

The disappointing response rates from the 1990 census warn of a 
continued downward trend in public cooperation. Since a census that 
relies on voluntary public response through mailbacks and other means is 
still expected to be the most effective and efficient method for basic data 
collection in the 2000 census, the Bureau needs to plan for increased 
difficulty in obtaining public cooperation. The Bureau recognizes that it is 
not enough to assimilate the lessons of the 1990 census: the 2000 census 
must be designed to accommodate new features of the population of 2000. 

CensusRelieson In the past three censuses, the Bureau has relied on public mailbacks of 

Questionnaire census questionnsires to collect data on most of the households in the 
nation. For the 1990 census, the Bureau asked about 96 percent of the 

MailbacksforBasic nation’s households to mail back their census forms. The other 6 percent 

DataCollection were asked to hold their questionnaires for pickup by census enumerators. 
About 100 million census questionnaires were delivered to housing units 
on the Bureau’s address lists starting in March 1990. Most questionnaires 
were delivered through the Postal Service, but about 10 percent were 
delivered by Bureau employees. The instructions on the questionnaires 
directed recipients to return the forms by April 1. The resulting mail 
returns accounted for almost 167 million persons in 1990, or about 67 
percent of the reported resident population total. 

Responseto The 1990 census mail response rate was disappointing. The mail response 

CensusWasLower rate was only 63 percent by April 19,1990, when the Bureau prepared its 
sssignment llsts for the start of follow-up operations1 This was 7 

ThanExpected percentage points less than the planned ‘IO-percent rate, which was still 
pessimistic compared to the 7bpercent response achieved in 1960. The 
Bureau’s plans were made on the bssis of results from the test censuses 
and the decreasing cooperation encountered in other surveys. 

Y 

‘Due to late mail returns, the mall recqxme rate subsequently increased to about 66 percent 
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Falling Level of F’ablic Coo~ratlon Provea 
Fonnldable Chaltenge 

Whiie the maii response provides a direct indication of the nonresponse 
workload, it is an imperfect measure of public cooperation. The response 
rate is calcuIated as a percentage of aU forms mailed or left by 
enumerators that are completed and%iaiIed back by respondents. It 
factors in housing units that are discovered to be vacant, uninhabitable, or 
nonexistent during nonresponse follow-up. A  more precise measure of 
public cooperation, therefore, is the postcensus calculation of the mail 
return rate, defined ss the percentage of forms completed and returned for 
occupied housing units. OveralI, the 1990 results dechned from  previous 
levels and extended a downward trend, as shown in table 4.1. 

Table 4.1: Comparlaon of Public 
Rorponur to tha Deconnlrl Con8uur 

Mail response rate (Percentage of total mailout) 
Mail return rate (Percentage of occupied 
housina) 

1970 1980 1990 
78 75 65 

87 83 74 
Source: Bureau of the Census. 

Response rates varied by areas of the country? Across slI of the Bureau’s 
449 district offices in 1990, the maiiback rate ranged from  39 percent to 33 
percent. Large metropoIitan areas usuahy experienced the lower response 
rates; 23 of the 32 largest cities had response rates below the national 
average. Boston, Chicago, Cleveland, New Orleans, New York, and 
Washington, DC., aIi had response rates under 66 percent. 

Low Response Rates The response rate ss of April 19 was important, since decisions on staffing 

Affect the Cost and and funding resources needed for follow-up were made at that time. Over 
34 m ilhon csses required follow-up by census enumerators. This amount 

Quality of the Census represents a 37-percent increase over the 1930 census, when the 
nonresponse workload wss about 26 mUion cases. Because of this extra b 
workload, the Bureau obtained a supplemental appropriation of $110 
m iUion in new funding and perm ission to reallocate another $70 m ihion 
originally appropriated for projected unemployment benefits. 

The importance of a good mail response is not just that it reduces the staff, 
time, and money required to complete the census count. Based on its past 
experience and evaluations, the Bureau believes that the qua&y of data 
obtained from  maiI return enumerations is better thsn the data collected 
by enumerators. The Bureau’s 1990 PES evaluations conilrmed this 

EData on the 1990 mail return rata for specific areae of the countay are currently being dweloped by 
the Bureau. 
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qualitative difference. Table 4.2 shows the higher rates of cases that were 
erroneous or of uncertain status derived from enumerator-fIlled 
questionnaires versus mail returns. 

Table 4.2: Dhtrlbutlon of 1990 PES 
Cow8 

Final onummratlon statur 
Correct 
Erroneous 

Source of que8tlonnain 
Enumerator 

Mall return prepared 
96.74% 87.07% 

2.46% 6.85% 
Unknown 0.80% 6.08% 
Note: The “unknown” category includes cases that were unmatchable or unresolved. 
Unmatchable cases included persons counted in the census whose records were too incomplete 
for the Bureau to try to resolve the enumeration status. 

Source: Bureau of the Census. 

The relationship between mail response rates and census errors was also 
illustrated in a report by four members of the special panel advising the 
Secretary of Commerce on census a#Mment? These panel members 
divided the persons in the PES into eight categories depending on the 
mailback rates for their neighborhoods. They reported that as the mail 
response rates decreased, the rate of errors-persons missed or 
erroneously included in the census-increased sharply. Their calculations 
showed that for persons from neighborhoods with the lowest mail 
response rates-under 66 percent-the PES estimated an omission rate of 
18.7 percent and an erroneous enumeration rate of Q-Q percent. A high mail 
response is therefore important to both reduce the number of persons 
missed by the census and avoid overcounts and other errors, 

Opportunities for 
Improving Public 
Cooperation 

6 
The environment for census-taking may worsen over the next decade, 
according to Bureau staff planning the 2000 census. The public 
cooperation problem is complex, but the Bureau’s research has suggested 
that a number of demographic, socioeconomic, and attitudinal variables 
could affect public response. Among the factors that may negatively affect 
public cooperation in 2000 are illiteracy, non-English-speaking hum&rants, 
concerns about privacy, the hectic nature of modern living, undocumented 
aliens, growth in commercial mail and telephone solicitations, lack of 
confidence in civic institutions, and increasing numbers of nontraditional 

aEugene P. Ericksen, L&m-do F. Eetmda, John W. They, and Kirk M. Walter 
9%===? Dcceunlal Census and the PoetZnumeration Survey, submitted to the Secretary o ommerce 

(hshington, D.C.: June 21,199l). 
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household and family arrangements. Many of these factors reflect larger 
societal changes and problems that the Bureau cannot expect to solve 
with a technical adjustment to the census-taking procedures. However, the 
Bureau must focus on addressing those components of the larger 
problems that it can affect. 

Simplify the Questionmire One broad area within the Bureau’s ability to address that deserves 
particular support is exploring ways to make it easier for people to 
respond to the census. The differential mail response rates for the 1990 
short form and long form indicate the potential benefits of a simpler 
questionnaire. The short form, sent to most households, had 7 population 
items and 7 housing questions; the long form, which went to 1 out of 6 
households, included 33 population questions and 26 housing questions.4 
The national mail response rate for the short form was 66 percent, while 
the rate for the long form was 66 percent.6 In urban areas, where the 
Bureau traditionally has had the most difficulty securing public 
cooperation, the differential was somewhat greater, with a short form rate 
of 61 percent and a long form rate of only 63 percent. 

The Bureau tested simplified, more user-friendly census questionnaires in 
March through May 1992, and is currently evaluating the results. We think 
this test was an appropriate place to begin research on addressing the 
declining public response. Since 1976 we have suggested that the Bureau 
teat a streamlined questionnaire to determine whether it could improve the 
census response rate and thereby reduce costly follow-up efforts6 We also 
urged the Bureau to test related options that reduce dependence on costly 
field follow-up, such as targeting the use of reminder cards and second 
questionnaire mailings. 

Revising the form or content of the questionnaire could promote better 1, 
response by reducing the time and effort needed for respondents to 
understand and complete the census form. Bureau plans note that there is 
evidence from private sector surveys that questionnaires taking less than 6 
minutes to fill in have significsntly higher response rates. A simplified 

‘For population questions, a separate response was required for each person ln the household 
Housing questions requlred only one response for the entire household 

6The national mall return rates were 74.9 percent for the short form and 70.4 percent for the long form. 
Subnational data are not currently available. 

OFor example, see Programs to Reduce the Decennial Census Undercount (GAO/GGD7612, W 6, 
1976); Decennial densus: Issues Related to Questionnaire De 
l@w; DeeJf?nnlalcc 

velopment @AO/GGD8874BR, May 6, 
llsust Local Government Uses of Housing Data (GAO/GGD-87-66BR, Apr. 8,1987>, 

and Census Reform Needs Attention Now (GAW-GGD-9113 - , M ar. 12,199l). 
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questionnaire may also encourage cooperation by reducing or ehmhWing 
requests for information that people have been reluctant to provide, such 
as income. 

Simplifying the census form  could also generate substantial cost savings. 
As an indication of the magnitude of potential savings, the Bureau 
estimated that a radically stream lined questionnaire in 1990 could have 
saved about $480 m illion. Potential savings can result from  a number of 
sources. A  smaller nonresponse workload would cut the staff and time 
needed to complete follow-up operations. A  shorter form  could reduce the 
amount of materials, printing, and postage used. A  simplified form  would 
also require less time for each follow-up interview, and the tune and 
materials needed to tram  enumeratom could be trimmed. F’inally, 
improved ease of handling and editing simplified forms could reduce the 
cost and increase the timeliness of census data processing. 

The potential benefits of a simplified questionnaire would come at the cost 
of a reduction in census form  content-that is, a reduction in the questions 
asked. Content decisions reflect a difficult balancing between 
respondents’ burden and census users’ data needs. To meet its 
constitutional requirements for congressional reapportionment and 
redistricting, the census would require only population information. 
However, because the census is the best source of detailed small area data 
for every geographic block in the nation, it is used to provide benchmark 
information on a variety of other demographic and housing 
CharactertsticS. 

Still, the decennial census is only one of many ways to collect the 
information needed by data users. A  stream lined questionnaire requires 
rethinking which data items need to be collected through the decennial 
census and at what level of aggregation. Some items m ight be collected 
more appropriately-and in a more timely manner-through other 
sources, such as periodic surveys or administrative records. The cost 
savings from  a simplified form  m ight be reallocated to augment these 
other data collection activities. 

Modify the Census to In anticipation of changing living patterns, the Bureau must begin 
Respond to Social Changes revisiting some of its residency rules and definitions to ensure that these 

” remain appropriate and understandable to the public. The census-taking 
definitions and procedures used in 1990 did not always conform  with the 
actual living arrangements and relationships found across the nation’s 
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diverse population. For example, the census tries to count every person at 
his or her “usual residence.” But this is a difficult task for some 
respondents, especially with the increase in nontraditional households 
where it can be difficult to determine who meets census residency rules 
and therefore is or is not a “resident.” Bureau-sponsored ethnographic 
studies identified cases where persons stayed at a number of different 
locations and perhaps used another residence entirely as an official 
address. 

Such residential mobility is not the only problem in trying to count 
persons, since+hz.spite the Bureau’s instructions and 
examples-respondents may apply their own interpretation of who should 
or should not be listed as a household member. For example, evidence 
from Bureau studies suggests that immediate family members are more 
likely to be reported than distant relatives and nonrelatives. Therefore, an 
unrelated individual who has been staying at a particular unit for months 
might be left off the census roster, while a relative who had just moved in 
(or was actually residing somewhere else on Census Day) would be 
included. 

As a result, the census may count some persons but miss others who are 
present in the same household. Results from the 1000 PES showed that 
persons missed by the census were more often missed through incomplete 
reporting of household members rather than through the Bureau missing 
the actual housing structure, especially in large cities and among minority 
populations. Persistent enumeration problems, such as the high 
undercount of Black males, reflect the difficulty of using traditional census 
methods to address these within-household misses. 

The Bureau needs to reexamine census rules and detlnitions continuously 
to ensure that they are applicable to a changing society. Projected social b 
and demographic changes by 2000 will place an even greater strain on the 
Bureau’s ability to define and apply concepts such as “household” or 
“usual residence.” Bureau planning documents note that such changes 
may require revisions in the census rules concerning who to list as 
household members. Bureau officials noted that social changes also may 
require obtaining multiple addresses from persons and dealing with the 
complex and expensive tasks of geographically coding, matching, and 
unduplicating the results. 

The Bureau’s ethnographic studies on the behavioral causes of 
undercounts should provide valuable insights into the extent to which 
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census rules conform  with social reality. The studies done during the 1000 
census focused on five groups subject to undercounts: undocumented 
m igranta, Hispanics, Blacks (especially adult men), American Indians, and 
recently arrived Asians and refugees. The researchers involved in the 
studies will recommend methods to improve census coverage and 
outreach efforts that take into account cultural differences within the U.S. 
population. 

Prepare for a Lower 
Response in 2000 

Despite increased attention to census outreach and promotion activities in 
the 1009 census, with signifkant special efforts directed at reaching the 
hardest to enumerate groups, the Bureau could not maintain or improve 
on the level of response received in the 1989 census. Evaluations indicated 
that almost 93 percent of the general public was aware of the census just 
before Census Day. Unfortunately, awareness did not sufficiently motivate 
a substantial segment of the public to respond. The challenge confronting 
the Bureau goes well beyond merely improving and expanding the census 
publicity campaign. 

The problem  of obtaining a high rate of public cooperation is not 
exclusively related to the census. In the final analysis, the Bureau cannot 
expect that a technical ac\iustment will completely solve the public’s 
declining willingness to participate in the census. Unless there is a 
fundamental change in the census design, the Bureau needs to plan and 
budget for a larger nonresponse workload in 2000 to avoid a repeat of the 
situation in 1909, when the lower than expected response rate required a 
supplemental appropriation. If the downward trend in public cooperation 
continues, the national mail response rate could be as low as 66 to 69 
percent in 2999. This would generate a potential nonresponse workload of 
nearly 60 m illion cases. Under this scenario, the Bureau’s planning staff 
estimated that the 2999 census could cost $4.8 billion in current dollars. 

l 
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Follow-Up Efforts Are Costly, Time 
Consuming, and Error Prone 

The Bureau relied on time-consuming and labor-intensive field activities in 
trying to enumerate the sizable proportion of households that did not mail 
back a questionnaire. These follow-up efforts are the single most 
expensive component of the census. Ifthe cost of follow-up operations 
were just the time and money spent gathering tie data, they still might be 
justified by the increased accuracy and equity of the tInal census counts. 
Unfortunately, results from census evaluations suggest that the cost of 
follow-up and other supplemental operations included adding errors to the 
census data The rate of such errors appeared lo increase dramatically as 
the time spent on data collection dragged on. Moreover, despite 
tremendous efforts by the Bureau staff and an army of temporary census 
employees, the census still missed people, and the persons missed were 
disproportionately members of minority groups. Such problems are 
inherent in the attempt to count the last and most difficult nonresponse 
cases using traditional enumeration methods. 

Field Operations Were 
Used to Reach 
Persons Not 
Enumerated by 
Mailbacks of Census 
Forms 

The Bureau assigned enumerators to contact those households that did 
not return a questionnaire in an attempt to get all requested census data 
This effort, called nonresponse follow-up, was scheduled for a &week 
period running from April 26 to June 6,199O. The Bureau established 
procedures to allow up to six attempts to complete an interview with a 
household resident. If a household resident could not be reached or 
refused to answer, the enumerator was permitted to use special 
procedures known as last resort and closeout to expedite the operation. 
Under those procedures, enumerators could contact persons who were 
not residents of the household. They could also collect less information 
than requested by the census short and long forms.’ The Bureau added 
approximately 68.8 million persons to the population counts during 
nonresponse follow-up, accounting for 23.6 percent of the final census 
total. l 

The Bureau also implemented a series of coverage improvement programs 
designed to count persons who may have been missed by the basic data 
collection and follow-up operations, such as a recheck of housing units 
identified as vacant or nonexistent during follow-up and a special effort 
designed to improve the count of parolees and probationers. The programs 
began in June and continued into December 1990, or just before the 
Bureau’s mandated date for providing population figures to the President. 

‘For a lasbreeort response, the enumerator needed to get the name of each person in the household 
plus anewem to three of four queettona for each person-relationship, gender, race, or marital 
&tu@-and a description of the housing unit. Some questionnairea completed during closeout 
included only a deecription of the unit and a count of &dents. 
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Bureau staff processed the forms generated by these programs through an 
operation called search-match in an attempt to avoid counting these 
persons twice-for example, by checking if they had already been 
included on a previously received questionnaire. Approximately 2.4 million 
persons, about 1 percent of the reported census total, can be attributed to 
the various coverage improvement programs. 

F’igure 6.1 shows the relative proportion of the 1900 total resident 
population of 248.7 million persons attributable to each major census data 
collection activity. 

Plgun 6.1: Contrlbutlon to flnrl1990 
Rorldrntlrl Population Total, by Data 
Colloctlon Actlvlty 

Nonresponse Follow-Up 

74.2% - - Basic Data Collection 

/Al/’ 
-- 

_I’ 

Note: Basic data collection activities Included mailback (67.1 percent of the total count), 
II&/enumerate (4.4 percent), and group quarters (2.7 percent). 

Source: Bureau of the Census testimony before the Subcommlttee on Census and Population, 
House Committee on Post Office and Civil Service, February 21, 1991, with revisions based cn 
GAO analysis of more recent detailed records provided by the Bureau for Individual programs. 
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Expensive Follow-Up Follow-up operations in the field are considerably more expensive than 

Efforts Were 
Hampered by 
Unanticipated 
Workload, Staffing, 
and Schedule 
Problems 

other enumeration activities. Although nonresponse follow-up accounted 
for less than 26 percent of all census enumerations, it was the single most 
expensive operation of the decennial census. At a minimum, we estimate, 
on the basis of Bureau cost reports of district office activities, that 
nonresponse follow-up cost about $660 million, and other field follow-up 
activities cost approxhnately $170 million2 Together, these two operations 
required about 67 percent of the approximately $1.239 billion spent on 
data collection during the 1900 decennial census. 

Unanticipated workload, staffing, and schedule problems added to the 
difficulty and cost of completing the 1090 decennial census. As a result of 
the unexpectedly sharp decline in the mail response rate, many census 
district offices had to cope with nonresponse workloads greater than 
those the offices were originally planned to handle. The actual 1900 
nonresponse workload of over 34 million cases represented approximately 
3 million more addresses than were budgeted. Higher than budgeted 
workloads occurred everywhere except in a cluster of states mainly in the 
upper Midwest. Large metropolitan areas usually experienced the greatest 
differences between plsnned and actual nonresponse workloads. The 
higher than expected workloads exacerbated an already difficult staffmg 
and scheduling situation. 

We raised concerns in a number of testimonies about the Bureau’s ability 
to staff its offices adequately during nonresponse follow-up? The key labor 
force problems were (1) difficulty filling all positions in selected areas, (2) 
low hours worked/low cases completed rate per enumerator, and (3) 
higher than expected turnover. 

The Bureau’s staff shortages were most apparent from the perspective of 
the district offices, where nonresponse work actually took place. As of 

L 

early May 1990 (a few weeks into nonresponse follow-up), 171 of 447, or 
about 33 percent, of district offices with nonresponse cases reported that 
they did not have the necessary number of enumerators. In addition, since 

9he nonceeponse follow-up fAgure includes about $370.8 million direct and $183.6 million indirect 
cc&a. The ileld follow-up figure includes about $114.1 million direct and $66.7 million indirect co&e. 
Held follow-up actbitiee mainly consisted of rechecking uni@ initially reported ~EI vacant or 
nonexistent in the nonresponse follow-up operation. 

%ee, for example, Progreae of the 1900 Decennial Cenew3: Some Caueee for Concern 
(GAW-GGD-BO4i i21fYOti 
\G&~GGD-Q042: July 2, i9DO); Ad Analysis of 1990 Census Operations (GAO/TGm, July 13, 

Page 44 QWGGD-@Z-B4 Cenmu Reform 



Chapter 6 
Follow4Jp EiYorta Are Cody, Time 
Consomlmg, and Error Prone 

the Bureau’s st.&lng statistics did not account for pa&time employment, 
its data overstated the actual staffing situation. 

J?Uing enumerator positions was difficult due to increased competition for 
labor. Despite the use of geographic pay rates and legislation that enabled 
federal annuit.ants and m ilitary retirees to work on the census without 
reductions in their census salary or retirement benefits,’ the Bureau still 
experienced widespread staff shortages. The Bureau had to raise its 
enumerator pay rates during the final stages of nonresponse follow-up to 
attract and retain adequate staff in some areas. 

Productivity per enumerator was also lower than expected. Data on total 
staff hired by region compared to the nonresponse workload showed a 
national average of roughly 60 to 66 cases completed per person hired, 
compared to the expected 76 to 133 cases. In some areas, turnover was 
much higher than the budgeted rate of 60 percent (or 100 percent in 
hard-to-enumerate urban areas). Therefore, although according to the 
Bureau the total number of full-time staff positions required to handle the 
nonresponse workload was about 167,000, the actual number of temporary 
census workers used over the course of the census was approximately 
661,000. About 300,000 enumerators were required during the peak of 
nonresponse follow-up. 

Since some offices could not 6ll all positions, and many enumerator were 
working only part time, the nonresponse follow-up operation took longer 
than the scheduled 6 weeks to complete. Only about 7 percent of district 
offices finished nonresponse by June 6,1990, as scheduled. Most district 
offices finished withm 10 weeks, but some took as long as 14 weeks, with 
the latest offices concentrated in the New York region. The last office, in 
West Manhattan, closed on July 28. a 

While the Bureau completed the enumeration of nonresponse households 
8 weeks behind schedule, this was still earlier than in 1980, when 
nonresponse continued into September and October. Improved 
management flexibility and response contributed to the Bureau’s ability to 
complete follow-up earlier than in 1980. In particular, Bureau managers 
used an automated management information system to track fieldwork on 
a daily basis, which enabled them  to identify and take action in areas that 
were falling substantially behind schedule. 

‘For further Information on these issues, 8ee St&w of Plane for the 1090 Decennial Census 
2% 
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The cumulative completion rate for nonresponse casea ffl~tratea the 
difficulty of reaching lOO=percent completion. Bureau enumeratms were 
able to complete about 72 percent of the follow-up workload within the 
scheduled 6 weeks and finished 90 percent within 8 weeks. As shown in 
figure 6.2, however, the attempt to resolve the remaining 10 percent lasted 
another 6 weeks. 

flgun 5.2: Nonnrponu Follow-Up Progrerr 
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Note: End of operation scheduled for June 6, 1990; operation completed July 30, 1990. 

Source: Bureau of the Census’ State of the Census reports. 

Bureau officials said that this leveling off in production occurs because 
cases remaining unresolved at the end of the operation are the most 
difficult households to reach, either because they are uncooperative or 
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rarely at home and unknown to neighbors. They also note that these cases 
tend to be widely scattered, so that work at the end of the enumeration 
operation is spread out and involves more travel time between cases. 

Quality of 
Enumerations 
Declined as Data 
Collection Efforts 
Were Extended 

In a previous report we noted that completing fieldwork expeditiously is a 
key ingredient to ensuring a highquality census.6 Hficient fieldwork 
provides the Bureau with time to review census counts and resolve 
apparent discrepancies. The Bureau has noted that this also keeps data 
collection closer to the census reference date of April 1, thus m inimMng 
the problems associated with trying to count a mobile population.8 

Bureau studies and evaluations provide evidence that revisiting the same 
housing units over time can yield very different results. Units change from  
vacant or uninhabitable to occupied and vice versa, enumerators may 
contact different respondents who provide inconsistent information, or 
the respondent may not recall who was or was not living there on April 1. 
The quality of the data collected therefore becomes more uncertain as 
enumeration efforts continue past Census Day. 

Results from  1990 PES evaluations demonstrated that the longer census 
data collection activities continued, the greater the cost in terms of 
erroneous enumerations. F’igure 6.3 shows the dramatic increase in the 
rate of erroneous enumerations as a percentage of persons added to the 
census counts over the course of the 1990 census. 

WOO Cetwwx Enhanced Over&ght Should StrenSthen Recruitment Program (GAO’GGD-0046, Apr. 13, 
i990). 

OFor example, a recent Bureau awvey found that about 18 percent of the natlon’s householders moved 
into their homes within the previous 12-month period. 
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Rster, by Month, in loo0 30 Percmtage of Erroneous Enumerations 
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Month Csnrurr Forme Checked In 

Note: The date of check In Is, in most cases, slightly later than the actual date of enumeration. It 
indlcatee the date that a form entered the Bureau’s processing system. 

Source: Data from Eugene P. Erlcksen, Leobard F. Estrada, John W. Tukey, and Kirk M. Walter, 
Report on 1990 Decennial Census and the Post-Enumeration Survey, submitted to the Secretary 
ot Commerce (Washington, IX.: June 21, 1991). 

During the final stages of data collection, the Bureau expends 
considerable effort to increase the population count, while trying to 
maintain the quality of that count, with limited success. The coverage 
improvement programs provide a vivid ilhtstration of this problem. For 
example, during the Bureau’s recheck of vacant or nonexistent housing 
units, enumerators rechecked approximately 11.9 million housing units 
and added about 1.6 million persons, but the Bureau’s subsequent 
evaluations estimated that over 30 percent of the additions were 
erroneous. Similarly, in the parolee-probationer coverage improvement 
program, the Bureau received a total of approximately 1.4 million forms 
and added between 400,000 and 600,000 persons to the final census 
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figures, but about half of those persons were later eMmated to have been 
erroneous. 

One important consequence of the difficulty the Bureau experienced in 
trying to complete the last portion of nonresponse cases was that Bureau 
enumerator had to use the last resort and closeout procedures discussed 
on page 42. These procedures may have contributed to the decline in 
census data quality because the Bureau accepted less complete responses 
and information from nonhousehold respondents. These procedures were 
used most heavily in urban areas and among minority populations. For 
example, Bureau data showed that in large city ofaces an average of 20 
percent of all nonresponse follow-up households were enumerated by 
la&resort or closeout procedures. The district office in Northeast 
Manhattan used last-resort procedures for approximately 42 percent of the 
occupied nonresponse units. The rates also varied by race, with 
non-Hispanic Blacks enumerated by last resort or closeout at about twice 
the rate of non-Hispanic whites-4.9 percent to 2.3 percent. 

Opportunities to 
Reform Follow-Up 
Efforts 

The results from 1999 demonstrate that adding even more resources is 
unlikely to allow the Bureau to enumerate that last remaining segment of 
the population. Furthermore, the series of field operations that attempt to 
count the last portion of the population are among the most costly 
components of the census in terms of both resources expended and errors 
introduced to the count. The Director of the Bureau of the Census stated 
in her recommendation to the Secretary of Commerce on census 
adjustment that: 

“There ia no currently identifiable methodology to attain 100 percent population coverage 
via enumeration in 2000. With the increasing diversity of the country, a growing diversity 
documented by the 1990 census, the problem could be larger in 2000.” 

The Bureau must anticipate greater difficulties in getting the most 
complete and accurate census count possible in 2999. As shown in chapter 
4, the potential nonresponse workload is likely to grow larger in the next 
census, and Bureau planners expect to encounter greater problems 
recruiting and retaining sufficient temporary workers in 2999 than were 
experienced in 1990. The results from 1999 also demonstrated that 
spending more time on fieldwork has questionable value. Extended 
reliance on field follow-up activities represents a losing trade-off between 

7Barhara Evetitt Bryant, RecanmendaMon to Secretary of Commerce Robert A. Monbacher on 
Whether or Not to Adjust the 1000 Centsue, Bureau of the Census, Department of Commerce, 
~a&in@m, D.C.: June 28,lDOl). 
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augmenting the count and adding more errors. Thus, the Bureau needs to 
rigorously explore methods to streamline the census-taking process and 
reduce dependence on costly field follow-up operations in order to 
improve the next census. 

Evaluate Use of Sampling A major alternative that would allow the Bureau to reduce the time- and 
labor-intensive fieldwork of follow-up is using statistical sampling for 
some portion-or even all-f the nonresponse workload. In earlier 
reports and testimonies, we recommended that the Bureau explore if and 
how sampling can be used to improve the census! Sampling could enable 
the Bureau to make major reductions in temporary staff and schedule 
requirements, thereby reducing census costs. In the absence of any other 
reforms, Bureau staff estimate that the cost of the 1990 census would have 
been reduced by $460 million if the Bureau had sampled 10 percent of 
nonresponding households rather than collecting data on all of them. In 
addition, the census can derive benefits from sampling in terms of a 
reduction in the burden on respondents and potentially increased data 
quality. 

There is a growing appreciation that sampling may present a viable 
alternative to error-prone attempts to count everyone. For example, in 
1986 the National Academy of Sciences’ Panel on Decennial Census 
Methodology recommended research on using sampling in the later 
follow-up stages of census operations and in some coverage improvement 
programs. The panel concluded that: 

‘Limited use of sampling may effect measurable cost savings with minimal sacrifice of 
accuracy.... [and] may, in fact, improve accuracy by reducing duplications and other 
erroneous enumerations, in addition to identifying missed households and people.* 

In 1991, the Commerce Department’s Inspector General also 
recommended that the Bureau study the feasibility and cost effectiveness 
of sampling “the remaining nonresponse households, since a sample 
would appear to be as accurate as and less costly than last resort and 

%ee, for example, GAO/GGD432-13, February 22,1982; Decennial Census: Preliminary 1OQO Leaaona 
Lamed Indicate Need to Rethink Cenma Approach (GAO/r-GGD-9&18 A 8 
?SAW-GGD-91-8, February 21,199l; and GA- D-91-13, March 12, !99? ’ 

1990) ; 

@Panel on Decennial Censue Methodology, National Research Camcil, National Academy of Sciences, 
The Bicentennial Cenmtx New Directions for Methodology in 1990 (Washln@on, D.C.: National 
hdaw Rese, 19W, P. 16. 
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closeout procedures.“1o Finally, the Bureau has recognized the importance 
of testing sampling by including it in 1990 research evaluations and 2000 
planning efforts. 

Lim ited use of sampling methods in the decennial census would not be 
unprecedented. The Bureau used sampling and other statistical 
procedures in selected instances to augment past census data collection, 
both count and characteristics information. For example, the 1970 census’ 
recheck of units reported as vacant or nonexistent during follow-up efforts 
was done on a sample basis, and the Bureau did follow-up work on only a 
HI-percent sample of 1990 short form  questionnaires that failed an edit for 
nonpopulation count questions. The Bureau also routinely uses imputation 
to assign responses on questionnaires that have m issing data and even to 
determ ine whether some units are occupied and by how many persons. 

The Bureau is considering using the imputation models from  the 1990 
census and PES to simulate the impact sampling could have on data 
collection. Using census and PES data, these simulations would allow the 
Bureau to test whether alternative procedures could result in reductions in 
nonsampling errors, such as those caused by insufficient training or 
supervision of field staff, and improvements in coverage or content. The 
PES results suggest that sampling would not have to be perfect to produce 
data of equivalent quality to the last resort, closeout, and coverage 
improvement enumerations. A  key objective of research on sampling 
should be to identify the point at which sampling can provide data of 
comparable quality to the existing follow-up procedures in a more timely 
snd cost-effective manner. 

The sampling issue will require early consideration by the Bureau and 
other key policymakers, however, because legislation may be needed to 
allow the Bureau to sample nonresponse cases. The Bureau plans to 
identify the potential legal barriers to the use of sampling in the census as 
part of its redesign effort for the 2000 census. 

Assess Coverage 
Improvement Strategy 

” 

As part of its planning for 2000, the Bureau should also carefully evaluate 
the various coverage improvement operations. While they added persons 
to the final census counts who would otherwise have been m issed, the 
coverage improvement programs contributed relatively little to the census 
counts and showed evidence of high rates of erroneous 

“The Inspector General, U.S. Department of Commerce, Enumeration Problems Found During 
Nonresponse Phase of the MCI Decennial Cenms, Final Audit F&port No. EADo2581~7 
~mhlngton, D.C.: Sept. 26, Ml), p. 14. 
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enumerations-additions that proved to be fictitious, duplications of 
previously counted persons, or persons counted in the wrong place. These 
programs also extended until almost the end of 1999, contributing to 
greater uncertainty in the status of persons added. The Bureau is assessing 
the effectiveness of coverage improvement operations and evaluating the 
sources of error as part of its 1999 decennial census evaluation program 
and is examining strategies for counting hard to reach persons as part of 
its 2009 redesign initiative. 

The 1986 National Academy of Sciences’ Panel on Decennial Census 
Methodology recommended pursuing a coverage improvement program 
only if the program: 

“(1) exhibited a high yield in terma of numbers of missed persons correctly added to the 
count and/or contributed signUlcantJy to reducing differential undercoverage, (2) exhibited 
low-to-moderate costs per person correctly added, and (3) did not add many persona 
incorrectly.“11 

The Bureau’s 1999 coverage improvement programs-such as the recheck 
of vacant and nonexistent units and the parolee-probationer program 
discussed earlier-do not appear to measure well against these criteria, 
although the parolee-probationer program did contribute slightly to 
reducing the differential undercount of Black males. Although the quality 
of data on the specific source of many census additions during the 
coverage improvement efforts allows only rough estimates of yields, it is 
clear that the programs added relatively few persons to the counts. 
Evaluations also showed that the programs exhibited relatively high rates 
of erroneous enumerations, despite extensive Bureau efforts to check 
whether each potential addition to the count was already included on a 
census questionnaire for his or her address. 

Unfortunately, reliable data are not available to evaluate the cost 
effectiveness of the individual programs. However, these programs were 
generally labor-intensive efforts, requiring work by enumerators and 
extensive clerical processing. The potential additions to the census from 
these coverage improvement programs went through the search-match 
operation, which had an overall erroneous enumeration rate of 
approximately 44 percent. 

‘IThe BLentennid Census New DIrectlone for Methodology in l&W, p. 26. 
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Develop Alternative 
Methodologies 

In looking toward census reform  beyond 2oo0, the Bureau should begin 
studying the use of multiple data collection methods, with improved 
search-match procedures to control duplicates and protect the integrity of 
census data These additional methods could include distributing forms or 
collecting data at public locations, applying new technologies to data 
collection, using specially tailored enumeration methods for hard to count 
elements of the population, and making greater use of admMstrative 
records. The expanded use of administrative records may be particularly 
important in a future census to supplement traditional methods of 
enumeration and gather data that m ight not be collected during 
stream lined enumeration and follow-up operations-for example, 
information on types of housing units. As part of its 2000 census research 
and development plans, the Bureau is exploring both technical and policy 
issues related to the use of administrative records. The Bureau also is 
developing an inventory of potential administrative records. 
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Chapter 6 

I Preparing for a keformed Census 

Open Redesign Effort 
Holds Promise for 
2000 

The decennial census is but one imperfect way to estimate the resident 
population; it is not an actual ‘headcount” of the nation’s population. In 
1990, the census missed several million persons, contained millions of 
errors, and included millions of additions from nonhousehold sources. The 
central policy and technical questions concern whether other, more 
effective ways of estimating the population can be developed to provide a 
better census at less or equal cost. 

The success of the current census redesign effort will be determined by 
the extent to which the Bureau adopts a significantly different approach 
for planning the 2000 census. The 1990 census was characterized by 
conservative and incomplete planning. Potentially important 
improvements in the census-such as streamhning the census 
questionnaire to increase response rates-were not successfully pursued 
in planning and testing for 1990 because the Bureau was slow to 
appreciate the need for change, and tests were not carefully managed. We 
believe that vigorous and ongoing congressional oversight is critical to 
ensure that the Bureau overcomes its tradition of conservative census 
planning. 

A thorough, systematic, and open census reform process involving all 
interested parties is essential to build consensus in areas offering the 
greatest potential for reform.’ It is not sufficient that improvements to the 
census be technically feasible. They must also be thoroughly debated to 
ensure that they are publicly and politically acceptable. Many of the major 
opportunities for fundamental reform involve difficult trade-of& between 
the amount and level of data that will be collected as part of the census, 
the cost and quality of that data, and whether or how to collect data 
through other means. An open process also is essential so that the legal 
issues associated with census reform opportunities-for example, those l 

resulting from the use of sampling or reducing the content of the 
questionnaire-can be identified and deliberated early in the decade while 
there is time for legislative initiatives, if needed. 

The Department’s census redesign effort to date shows an appreciation 
that the reform process must be open to a wide range of participants. For 
example, the three committees that form the Department’s task force 
investigating design options for 2000 include representatives from a wide 
range of federal agencies and private organizations, as discussed in 
chapter 2. In addition to the Department-managed reform efforts, two 

‘We c6samed the need for an open reform process in GAO/rGGD-Ql-13, March 12,1QDl. 
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separate but complementary panels from  the National Academy of 
Sciences will examine aspects of the census which should also facilitate a 
public debate on census options. One panel, established by the Decennial 
Census Improvement Act of 1991, will study the means by which the 
federal government could achieve the most accurate count of the 
population and alternative ways to collect other demographic and housing 
data. The other panel, commissioned by the Bureau, is to provide scientific 
and technical evaluations of alternative designs for the 2966 census. 

We believe that the Department’s involvement of key external actors and 
the use of independent external assessments offer the prospect of an open 
dialogue on reform ing the census process. Most critical, however, will be 
continuing congressional oversight of reform  efforts. Active and early 
congressional participation in the reform  process is essential because of 
the census’ importance and political sensitiviv and the scope of the 
changes that appear to be needed. 

Census Reform  
Requires Strong 
Planning Effort 

To be successful, the census redesign effort must be directed toward 
fundamental, rather than incremental, change. Such a focus will require a 
significant change in the Bureau’s approach to census planning. We noted 
in our 1988 transition report to the Secretary of Commerce that 
deficiencies in the Bureau’s planning activities and its failure to make 
timely decisions were its most serious management weaknesses> 

Bureau planning has traditionally been incomplete and failed to consider 
innovative approaches fully. For example, the Bureau’s efforts to 
systematically investigate whether stream lining the census form  would 
increase the public’s cooperation have been very conservative. We have 
long advocated that the Bureau experiment with such an approach, 
beginning in 1976 when we suggested that the Bureau test a twostage 6 
census3 The tlrst stage would use a stream lined census form  that 
contained only population questions and the m inimum data needed to 
compile population counts. In the second stage, supplementary population 
and housing data would be obtained. 

The Bureau’s only test of a two-stage census, done as part of a 1986 test in 
Jersey City, New Jersey, failed to take full advantage of the opportunity. 
The Bureau did not use a stresmlined form  for the first stage, but rather 
used the short form  from  the 1980 census with m inor modifications. The 

Commerce Iseues (GAOOCG~1 lTR, Nov. 1988). 

%GD-7672, Mey 6,1976. 
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second stage long form repeated 10 questions that the respondents had 
been asked in the first stage short form. The long form also repeated seven 
questions for each household member. Besides these limitations in the test 
design, the Bureau’s evaluation of the results was poorly planned and 
executed. A survey of nonrespondents to the first stage was too small to 
provide insighti, and no attempts were made to determine the reasons for 
nonresponse to the long form used in the second stage. 

The actual 1990 census represented another missed opportunity to test a 
simplified form. Tests done during actual census operations represent an 
important once-adecade opportunity to experiment on innovative 
approaches under real census conditions. However, rather than test a 
simplified version of the census short form, which about 83 percent of the 
nation’s households receive, the Bureau tested minor alternatives to the 
long form. The test resulta suggest that moderate refinements in format 
can make forms easier to complete, thereby achieving incrementally 
higher mail response and data completion rates. The magnitude of 
potential public cooperation problems in 2000 requires a focus on 
opportunities for fundamental content changes. In that regard, the 
Bureau’s 1902 test of modified short forms represents a significant 
departure in the Bureau’s approach to census planning. The Bureau is 
planning to systematically survey respondents and nonrespondents to get 
insighta into why a household did or did not respond. 

Early planning is important to design and test alternative approaches to 
enumerating hard to reach persons. We found, for example, that the 
Bureau’s 1987 decision to count the homeless street population at night, 
rather than during the day as was done in 1980, was made because time 
had run out and the Bureau needed to settle on an approach for 1990.’ The 
Bureau decided to do a nighttime count even though it understood that the 
method had severe methodological limitations. After the 1980 census, the L 
Bureau recognized that improvements in a day count method would be 
needed for 1990. The Bureau’s 1986 test of a daytime count&he only test 
done before a decision was made-was not successful because the Bureau 
lost the completed census forms and was unable to produce the detailed 
results needed for evah&ion. A 1089 Bureau test of a significantly 
different approach to a daytime counti-done as part of early planning for 
the 2000 census-was too late to be valuable for the 1990 census. 

410f10 Census Llmitatlo~ in Method8 and procedurea to Include the Homeleas (GAO/GGD42-1, 
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The limitations in the Bureau’s planning efforts are not isolated to its 
failure to consider potential innovations fully. In preparing for the 1990 
census, the Bureau consistently did not incorporate important lessons 
from its testa into census planning efforts. In our reviews of the Bureau’s 
census fleld tests in preparation for the 1990 census, we found that the 
timing and use of testa could be improved to maximize the tests’ 
contributions6 In 1986, the Bureau tested alternative data capture 
technologies including optical mark recognition (on-m). In 1986, the Bureau 
experimented with different ways of configuring its field and processing 
offices. In both cases, the tests were held too late in the planning process 
to influence the design of the 1990 census. The Bureau had to make 
decisions about the census design before the tests and accompanying 
evahtations were completed. 

The nature and scope of census changes that appear to be needed require 
that the Bureau adopt a significantly different posture in planning the 2000 
census. After the 1980 census, the Bureau waited too long before it began 
to plan for 1990 because it did not appear to appreciate the long lead times 
needed to design, test, and implement advances in the census approach. 
Consequently, once concerted planning began in 1984 it quickly became 
clear that the Bureau would be forced to rely on the same basic census 
approach it had used in 1980. 

InadequateDataon 
1990 Census 
OperationsMay 
Hamper2000Phning 

The Bureau’s weaknesses in planning the 1990 census compound the 
challenges the Bureau faces in planning the 2000 census. We noted in our 
1987 report on census tests that the Bureau needed to place more 
emphasis on getting the complete and accurate cost and productivity data 
needed for evaluation. In many cases, precision is not essential for the 
broad assessments that are needed as part of the reform effort. However, 
even generslly reliable information on the costs and benefits of important 
1990 census activities is extremely difficult to generate. 

The design of the Bureau’s automated files and the lack of quality controls 
over assigning source codes to the results of the various operations will 
hamper efforts to specify the yields from particular address list 
development operations-especially in cases when several operations 
were under way simultaneously. Similarly, the costs of various operations 
are difficult to specify in many cases because the Bureau’s account 

%e, for example, Decennial Census FVeteete Could Be Used More Effectively in Cemua Planning 
(GAO/GGD87-24BR, Jan. 8,1987). 
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structure allowed for commmghng costs of dissimilar activities and a lack 
of quality control over cost recording. 

Data are also lacking on the cost effectiveness of the Bureau’s coverage 
improvement programs. These programs were the Bureau’s targeted 
efforts to reduce the undercount. Information on yields is important to 
identify appropriate programs for possible use in 2999. However, the 
Bureau has little confidence that the codes identifying the program  that 
resulted in a person being included in the count are accurate or complete. 
The absence of source data, combined with a lack of information on the 
costs of individual coverage improvement programs, will not allow the 
Bureau to reliably assess the cost effectiveness of these programs. 

Agency Comments The Bureau believes that there were some major innovations for the 1999 
census. For example, the Bureau said that the development of its 
computer mapping database was a major technological breakthrough. The 
Bureau also said that its automated management information system and 
Address Control File were new tools that significantly enhanced its ability 
to plan and execute the census. 

We agree that the Bureau’s automation efforts represented significant 
improvements over the 1980 census. For example, the report 
acknowledges that the Bureau’s advances in automation afford it the 
opportunity to build on its investment in developing the census address 
list. Similarly, the report notes that the Bureau’s management information 
system enabled it to track the progress of fieldwork and take corrective 
action. In other areas, however, the Bureau did not thoroughly pursue 
innovative approaches. For example, as discussed in the report, the 
Bureau’s test of alternative data capture technologies was held too late for 
the 1999 census. In addition, the Bureau’s conservative approach to census 
planning contributed to lim ited and unsuccessful efforts to investigate 
stretxnhing the questionnaire. 

l 
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Conclusions andkatter for Congressional 
Consideration 

In the past, an increased investment in the census resulted in at least 
marginal improvements to its overall accuracy. However, for 1990 that 
pattern was broken. Using a number of broad measures of census 
accuracy such as net undercount, differential undercount, and gross 
errors, the 1990 census did not improve upon the accuracy of the 1980 
census. Moreover, the Bureau hss concluded that continuing demographic 
and social changes may make census-taking even more difficult in the 
future. As a result, the Department has implemented a broad research 
effort aimed at redesigning the census. 

The consequences of failure in the census reform effort may be extreme 
because if the same census approach is used in 2000 as was used in 1990, 
the nation can expect a further reduction in the quality of census data 
accompanied by continuing cost escalation. The Bureau’s planning staff 
estimated that using essentially the same census design in 2000 would cost 
$4.8 billion with a 6bpercent response rate. We noted in chapter 4 that 
such a response rate could generate a follow-up workload of about 60 
million cases. 

The problems with the quality of the data collected as part of field efforts 
in the 1990 census showed that despite the Bureau’s best efforts, it csn ill 
afford such a costly and error-prone approach to the 2000 census. The 
major opportunities for reform for 2000 need to be carefully considered, 
rigorous planning and testing need to be done, and decisions must be 
made early in the decade while there is time for fundamental change. 

One area where the Bureau has the opportunity to improve for 2000 is in 
moving beyond the costly and error-prone procedures it used to develop 
its 1990 census address list. Despite a series of redundant procedures, the 
1990 census missed housing units, double-counted other units, assigned 
units to the wrong location, and made other errors. The continuing 
changes in the nation’s housing stock will always make developing a 
complete and accurate address list a major challenge. However, building 
on the investment in automation it made for the 1990 census and placing 
far greater reliance on the Postal Service-as we have long 
recommended-appear to offer the opportunity for significant 
improvements. The Bureau recognizes that greater reliance on the Postal 
Service, which visits addresses regularly, offers an opportunity for 
substantial savings. 

The Bureau faces increased difficulty in obtaining public cooperation and 
must explore ways to make it easier for people to respond to the census. A 
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high level of voluntary public cooperation is the key to getting accurate 
census data at a reasonable cost. However, the 1990 response rates 
declined from previous levels, and continuing social and demographic 
changes suggest even greater difficulties in the future. We have 
recommended in earlier reports and testimonies that the Bureau test 
whether simplifying the census form would promote better response. Such 
assessments are now a major part of the Bureau’s census redesign effort 
that is now under way. 

Streamlining the census-taking process and reducing dependence on 
costly field follow-up operations could also improve the next census. The 
follow-up operations that tried to count the last portion of the population 
were costly in terms of resources expended and errors introduced to the 
count. Follow-up efforts were the single most expensive component of the 
decennial census, requiring at least $730 million, or about 67 percent of all 
funds spent on data collection. Findings from census evaluations 
demonstrated that the quality of the resulting enumerations diminished 
dramatically as these activities extended for months past Census Day, We 
have long advocated that the Bureau explore the extent to which sampling 
at least a portion of nonresponding households would reduce the cost of 
the census-in terms of both the dollars spent and the quality of data 
gathered. 

While the need and opportunity for change is great, the Bureau must adopt 
a Merent posture to census planning if reform efforts are to be 
successful. Planning for the 1990 census did not aggressively seek 
innovative approaches to the census, and the Bureau consistently did not 
take fbll advantage of its field tests. The results from the 1990 census 
demonstrate that the Bureau must overcome its conservative and 
incremental approach to planning. The Bureau’s planned 1996 full field 
test of alternative census designs must be managed closely and evaluated 
promptly so that it yields maximum value. 

The Department and the Bureau face a variety of daunting technical and 
policy challenges in planning the 2000 census. Nevertheless, the Bureau is 
much better positioned today for planning the 2000 census than it was at a 
similar point in planning the 1990 census. The initiative to redesign the 
census-as an early, open, and Rmdamental reexamination of the 
census-represents an important break with traditional census planning. 

The primary challenge for the Bureau now is to build on its advantages, 
heed the lessons taught by the 1990 census, and plan for 2000 with the 
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discipline and inspiration needed for success. In that regard, strong and 
continuing congressional oversight should help ensure that the momentum 
for change is maintained and the redesign effort is successfully executed. 
To be effective, oversight efforts should focus on ensuring that the Bureau 
develops the critical information needed to evaluate alternatives before 
decisions must be made. 

Matter for 
Congressional 
Consideration 

We suggest that Congress maintain a schedule of oversight hearings 
throughout the decade to ensure that consistent progress is being made in 
designing and planning the 2000 census. Topics for oversight hearings 
should include the extent to which the Bureau is making timely progress 
and appropriate decisions on the major opportunities for reform identified 
in this report: improving address list development efforts, addressing the 
declining response rate, and minimizing the cost and length of follow-up 
efforts. 

Agency Comments According to the Bureau, it recognizes-and 1990 census data clearly 
demonstrate-that society has changed dramatically over the last 20 years. 
That is why it is currently engaged in zero-based planning of design 
options for the 2000 census. The Bureau agreed that minimizing cost is a 
major consideration in designing the 2000 census, but it noted that cost 
must be balanced with other goals, for example, obtaining a complete 
count and reducing the differential undercount. 

The Bureau said the report raises a number of important issues. Many of 
the opportunities for reform identified in the report are already on the 
Bureau’s research agenda, such as redesigning the short form 
questionnaire; examining alternative methods to obtain data now collected 
by the census; using sampling for nonresponding househol& and using 
postal carriers to identify units that are vacant or nonewnt. The Bureau 
identified a number of policy and technical issues that need to be 
addressed in designing the next census. The Bureau said that in making 
the final design choice, many tradeoffs will need to be made, such as that 
between cost and completeness. 

We agree that the decennial census has a number of competing objectives 
that require careful balancing, and the report discusses some of the policy 
and technical decisions that must be made in designing the next census. 
These difficult decisions underscore the importance of an open, thorough, 
and rigorous reform process to ensure that a wide range of interests are 
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involved in determ ining the design of the next census. Continuing 
congressional involvement also is important to ensure that critical issues 
are raised and decisions are made in time to be implemented. 

The report acknowledges that cost concerns must be balanced with data 
needs. For example, the savings from  a stream lined census questionnaire 
must be balanced with the cost of losing some data or developing 
alternative collection methods. Furthermore, as the report states, the cost 
of the census is not measured only in the amotmt of money spent. The 
faihne to make reductions in the net and differential undercounts are 
major factors suggesting a need for a reformed census, Reduced data 
quality therefore also is a cost of the current approach to taking the 
census. For example, the PES showed that the rate of error increased 
significantly as the Bureau tried to count the last percentage of the 
population. Thus, a less costly census would be one that saves money and 
improves data quality. 





Appendix I 

Comments Frok the Bureau of the Census 

UNITED 5tAT55 DEPARTMENT OF COMMERCE 
Bun~u at the Conmum 
Wishington. DC. 20233 

OFFICE OF THE OIRECTOR 

May 14, 1992 

Mr. Richard L. Fogel 
Assistant comptroller General 
General Accounting Office 
441 G Street, N-W. 
Washington, D.C. 20549 

Dear Mr. Fogel: 

Thank you for the opportunity to review your draft report, 
81Decennial Census: 1990 Results Show Need for Fundamental Reform,l@ 
so that our comments can be included in the final report to be 
submitted to the Congress. In addition to the major comments 
covered below, we have also enclosed some additional comments about 
specific paragraphs of the report. 

This report focuses largely on cost minimization as the criterion 
for the 2000 census design. While we agree that cost is a major 
factor to consider, we believe the Administration and the Congress 
need to balance costs with other goals in designing the next census. 
Other goals to consider include (but are not limited to) 
completeness of the counts, differential coverage rates, data needs 
(of Federal, state, and local governments), public burden, 
operational feasibility, and timeliness. 

The Census Bureau recognizes --and our 1990 data clearly 
demonstrate--that our society has ohanged dramatically over the last 
20 years. That is why we are currently engaged in zero-based 
planning of design options for the 2000 census--planning which this 
report supports. The Technical Committee of the Task Force for 
Planning the Year 2000 Census, established by the Commerce 
Department, has identified 15 alternative designs that have been 
reviewed by, among others, the Policy and Public Advisory Committees 
of that Task Force, our four professional and four minority advisory 
committees, professional association boards, representati.iarzf 
state government data centers, and the private sector. 
currently in the process of winnowing these designs down to a 
smaller number, either by dropping designs or combining features of 
several designs, in time to test the remaining designs in a large 
comparative study in 1995. 

The winnowing process is informed by a research program that will 
answer many of the questions raised by sections of this report. For 
example, 

0 Will reduaing gueationnaire length improve mail respome rates? 
A test is now in the field of three "head count only*V versions 
of the questionnaire versus the 1990 short form and a redesigned 
version of the 1990 short form with the same qu8stions. This 
will provide the first data on the relationship of mail response 
to form length. It will also provide data on the gains that can 
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be made by a second mailing of the questionnaire to non- 
respondenta. A second mailing will be cost effective if it 
significantly reduces nonresponse follow-up. 

0 Xi data now aolleoted in the ammum are needed for Faderal, 
eat*, and 1oaa1 proqram, what will bo tha aost to obtain them 
outaid@ the aensum? The Policy Committee of the Task Force is 
examining data needs with its Federal agency members. If the 
census were reduced to a "head count" and not used as the 
vehicle for other Federal Government data needs, the cost to 
obtain the needed data should be considered. Cost modeling of 
daeiqn options is part of our reeearch agenda. 

0 C8n sampling Sor nonre8pon8e bm u8ad? This ie included in the 
design options and would clearly cave money although the 
question ie open whether the mean squared error (MSE) will be 
reduced. The policy Committee will be seeking guidance on the 
legality of Wing sampling, or whether Title 13 would need to be 
changed. Will Congress and the public accept apportionment 
based partially on eetimates? The Census Bureau will 
investigate the impact on the MSE. 

0 Bow l aaurato would a vaaant/dalete ahaak be if made by postal 
aarrierm with only one aenmm worker follow-up? Whether thie 
would produce the earn% level of accuracy as two independent 
checks by census worker8 is a queetion to be examined, as are a 
number of ways of cooperating with the U.S. Postal Service. 

Your report raises important issues, many of them amenable to 
empirical research. Among the more critical issues are: HOW much 
coverage is the Congress willing to pay for? Are there other ways 
(besides those you propose) to,reduce the cost and complexity of the 
census, for example, by use of administrative records? In making 
the final design choice, many tradeoffs will need to be made. We 
appreciate the support expressed in this report for early planning 
and looking at different designs. 

Thia report raises the issue of innovation in the 1990 census. We 
believe there were E&E innovations for the 3.990 census. 
Development of the TIGER computer mapping database was a major 
technological breakthrough. The automated Management Information 
Syetem and the automated Address Control File were new tools that 
significantly enhancad our ability to plan and conduct the census. 
There are many other examples. 

On a separate topic, we would like to comment on the concept and use 
of *'gross errora" in this report. As reported here, gross errors 
are calculated based on the 1990 Post-Enumeration Survey (PES). The 
PES was designed specifically for the purpose of measuring & 
coverage error8 of the 1990 census for various qeoqraphic and 
demographic components of the population. The PES design was but 
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one of a number of reasonable alternatives that could have been 
selected for this purpose. However, it ie likely that different 
deeigna could dramatically influence the calculation of grose 
errors. For example, if we had specified a diiiferent definition of 
Vorrect enumeration@@ for the PES, 'we could have lowered or raioed 
the estimate OS gross errors. In this regard, we querrtion the 
validity of comparieons OS gross error measurements from the 1990 
PES with those calculated from the 1980 PEP, because diiierent 
deeigne and definitions were used. 

OS greater concern is whether the GAO is suggesting that gro%s arror 
rates should be the primary measure of quality in comparing new 
design alternative@ for the 2000 census. Wa believe thio 
measurement tool could be mieleading in examining new option@. For 
example, a technique such aa eamplinq for nonreeponae might be shown 
to provide improved data for areas as small aa census tracts on the 
basis of B& error rates, yet be judged unacceptable on the basis of 
g;lc~~a error ratee. That is, if we used sampling Sor nonresponse, 
the counte and characterietice of persons for households not in the 
sample would be estimated from the sample houaeholde. But, by 
definition, a PES would classify such *lestimated'l persons a8 
erroneoun enumerations. Thus, while the quality of enumeration 
might be improved for the sample households, the overall level of 
gross errors would increase. There are a variety of meaauree wa 
believe can more appropriately compare quality between two censuses 
or to aaaesn alternatives for the 2000 census. In addition to net 
coverage error, these include such measuree as ratee of imputation 
(of count data), rates of substitution (of all characteristics), and 
rates of! item allocations. 

Finally, we would like to point out that results presented in this 
report Srom the 1990 Housing Unit Coverage Check are preliminary 
finding8 that have not undergone thorough review within the Census 
Bureau. While we were happy to comply with the GAO’s request for 
these initial results, they should not be considered or quoted as 
official findings. A eimilar comment applies to the cost estimate 
for the 2000 census reported here. Again, we provided information 
to meet a reguest, but it only applies to the particular scenario 
and assumptions demribed in the report. It is not an official 
Censum Bureau estimate of the cost of the 2000 census, and it should 
not be used as such. 

In conclusion, we offer these commenta in hopes of contributing to, 
not detracting from, the value of this report as we all asses8 the 
lessons from the paet and apply them to the future. 

Barbara Everitt Bryant 
Director 
Bureau of the Census 
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