Appendix A
SUMMARY RESULTS OF INDIVIDUAL EVALUATIONS AND EXPERIMENTS
Category A - Response Rates and Behavior Analysis

Summaries of the twelve evaluations in the Response Rates and Behavior Analysis category
follow.

Evaluation A.1.a, Telephone Questionnaire Assistance (Chesnut 2003a)

The Telephone Questionnaire Assistance program (TQA) was implemented to assist the public
in completing their census forms. Six language specific national toll-free numbers were printed
on Census questionnaires and Language Assistance Guides. The English and Spanish toll-free
numbers connected to an Interactive Voice Response (IVR) system where a caller obtained
information by selecting from a series of menu options, and if needed, was transferred to an
agent. The toll-free numbers for the Asian languages (Chinese, Korean, Vietnamese, and
Tagalog) connected directly to bilingual agents. This evaluation profiled the Census 2000 TQA
program and, where appropriate, assessed the performance of the TQA system.

The TQA program received 6 million calls, with approximately 51 percent serviced by an agent.
There were three peaks for the daily total call volume. The first peak occurred after the initial
mailout of census questionnaires, the second peak occurred after the mailout of the reminder
postcard, and a third smaller peak occurred the week of Census Day. Each of the peaks occurred
on Mondays. Excluding the peak days, a trend was observed in which Monday was the highest
call volume day with a gradual decline in call volume throughout the week ending with a low
call volume on Sunday.

The IVR system allowed callers to obtain or enter information by selecting from a series of
menu options. The Census Bureau found that callers primarily used the IVR system to obtain
information on completing a census form. Second, they used the IVR system to request a census
form by mail and third, callers used the IVR system to obtain general information and other
information pertaining to the census. Of the main services provided by an agent, the most
frequently requested service was the request for a census form. Callers also requested answers
to frequently asked questions about the census, requested answers concerning specific items on
the census questionnaire, or registered a complaint about the census.

Based on the results of this evaluation, the following recommendations were made:

. Predict the call volumes on peak call volume days based on Census 2000 experience.
. Monitor the performance of the network provider based on their contractual
requirements.
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. Deliver the census mailing pieces on a day other than Monday to avoid an additive effect
due to mailing strategy and day of the week.

. Conduct future research in assessing the expanded use of IVR technologies.
. Provide on-site technical support to all call centers
. Provide equal levels of service in both English and Spanish systems.

Evaluation A.1.b, Telephone Questionnaire Assistance Customer Satisfaction Survey
(Stevens 2002)

The purpose of this evaluation was to measure how satisfied callers were with the TQA
operation for Census 2000. The Census Bureau measured customer satisfaction from two
perspectives: the caller and the agent who handled the call.

Overall, callers were satisfied with the TQA operation. At least 72 percent of the respondents to
the customer satisfaction survey replied favorably. The survey questions asked about ease of
moving through the automated menu system, quickness of the agent in understanding their
request, agent’s level of interest in helping, overall satisfaction with the call, and other customer
concerns.

Overall, agents widely supported most aspects of the TQA operation mentioned on the agent
debriefing questionnaire. Only three out of nineteen questions were viewed negatively by the
majority of the agents. The agents’ satisfaction with the operation supports the callers’
satisfaction. The agents agreed that: they understood the caller’s requests, the visual design of
the Operator Support System made it easy to read the prepared answers, training helped them
understand Census concepts, and it was easy for them to use the Operator Support System to find
the information that callers requested. However, the agents felt the callers seemed dissatisfied
when they repeated the same verbatim information and they felt they could have used more
practice with the Operator Support System before fielding calls.

Based on the results, recommendations are:

. Continue to research the caller’s expectation at the first and subsequent menu selections
in the IVR system, as part of or prior to development.

. Research the caller’s expectations of waiting times and make adjustments accordingly to
the maximum time agents should keep callers waiting.

. Design the Operator Support System script so that less information is repeated when the

agents are responding to an incoming question. In addition, increase training on how the
agents can read the Operator Support System script appropriately.
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. Provide the agents with extra practice time and include more realistic examples of
different types of calls.

. Allow agents to respond to requests for replacement forms as soon as the reminder
postcards are delivered to mailout/mailback addresses.

. Provide the agents and/or the IVR system with tools for verifying whether the Census
Bureau received a caller’s census form, being sure to address confidentiality issues.

Evaluation A.2.b, Internet Data Collection (Whitworth 2002)

Census 2000 was the first U.S. census to include an Internet on-line reporting capability.
Though it was met with many challenges, the Internet data collection (IDC) was an operational
success. It proved to be secure and there were no hardware or software failures and no known
security breaches. However, it did not fully reach its potential. This is probably because of a
conscious decision by the Census Bureau not to advertise this response mode. The IDC system
could have handled tens of millions of forms. Instead, the Census Bureau received 89,123 initial
on-line requests for an Internet census form. About 16.7 percent of these initial requests were
invalid (mostly requests for the long form). There were 63,053 households representing 169,257
persons that were counted using just the Internet census form. Fewer than 4 percent of Internet
submissions had other returns from different modes.

The Internet form collected data for six persons, with a continuation roster similar to the short-
form paper questionnaire. This restriction of a six-person form required followup for large
households, but did not greatly affect Coverage Edit Followup (CEFU) operations. Fewer than 2
percent of the Internet households reported household size to be larger than six. Internet
households had approximately the same reported household size as reported for all response
modes. There were some differences between the demographic makeup for the Internet
household members when compared to the overall population. This is not surprising when one
considers the typical Internet user. Demographic highlights include:

. There were slightly more males (52.0 percent) than females (48.0 percent).

. There were higher percentages of White and non-Hispanic household members than for
all response modes.

. There was a higher percentage of persons between the ages of 25-54 responding on the
Internet, as compared to all response modes.

The Internet is here to stay. The exact form and function of Census Internet options, however, is
largely undeveloped. Recommendations include:

. Focus future research not only on how to securely implement the form itself, but also on
how to promulgate the Internet form as a major response option.
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. Focus future research on how to use Internet response as a tool to increase data quality by
implementing real-time data feedback and analysis.

Evaluation A.2.c, Census 2000 Internet Web Site and Questionnaire Customer Satisfaction
Surveys (Stapleton 2002)

As part of a comprehensive plan to simplify public participation and to increase response rates to
Census 2000, the Census Bureau designed a single web site to service Internet users. The site
contained two major components: Internet Questionnaire Assistance (IQA) and IDC. Customer
satisfaction surveys were conducted and the survey results were used to analyze the degree of
respondent satisfaction with each system.

Most respondents were not satisfied with the IQA. Nearly 62 percent of the respondents
indicated that, overall, they were not at all satisfied with the Internet help screens. While nearly
77 percent of the respondents found it easy or very easy to understand the help screen
information, about 58 percent said it was not at all easy to find the help topics for which they
were searching and 65 percent stated that the help screen information was not at all helpful.
These findings suggest that while the information presented on the site was easy to interpret, it
may not have been the appropriate information for the users. Those respondents who did find
the information helpful were more satisfied overall. While the information on IQA was easy to
understand, it was difficult to locate and generally unhelpful. In short, the IQA did not provide
the information that respondents were seeking. However, the high correlation between
helpfulness and overall satisfaction indicates that the Census Bureau might improve customer
satisfaction by focusing on IQA elements that are helpful to users.

The Census Bureau measured satisfaction on seven aspects of the Census 2000 Internet Form:
time required to load the form, moving through the form, availability of help screens,
understanding the help screen information, ease of sending the form, security and confidentiality
procedures, and overall satisfaction. Respondents were largely satisfied with most of the seven
aspects. The percent of respondents indicating they were satisfied or very satisfied with a
specific aspect was as high as 94 percent (for the item ‘ease of sending form’). However,
satisfaction lapsed slightly for the two items which dealt with help screens: availability of help
screens and understanding the help information (74 percent and 73 percent, respectively).
Overall, 91 percent of respondents were satisfied with the Census 2000 Internet Form. High
levels of customer satisfaction indicate a strong potential for large-scale implementation in 2010.

Key recommendations include:
. Implement a content redesign of the Internet census help instrument.

. Conduct research on knowledge and perceptions of the decennial census as well as the
needs of potential users of the Census 2000 web site.

. Look beyond restricting on-line assistance to questionnaire help.
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Evaluation A.3, Be Counted Campaign for Census 2000 (Carter 2002a)

The four goals for the Be Counted Campaign in Census 2000 were to count persons who did not
receive a census questionnaire, to count persons who believed they were not included on any
other census form, to encourage participation of persons who are traditionally undercounted in
the census, and to provide a means for persons with no usual residence to be counted.

Respondents returned 804,939 Be Counted Forms to the Census Bureau. The Census Bureau
expected approximately 1 million Be Counted Forms to be returned. Of the 605,905 Be Counted
Forms that were included in census processing, 239,128 Be Counted Forms added persons to the
census not included on other Census forms. There were 236,482 households where the
household contained some persons who were only enumerated from the Be Counted Form
return. Of these households, 116,019 were enumerated only by Be Counted Forms and the
remaining 120,463 were enumerated by Be Counted Forms as well as other census forms.

There were 560,880 persons added to the census through Be Counted Forms. This is more than
double the number of persons added from the “Were You Counted?” program in the 1990
Census. There were higher percentages of groups traditionally undercounted than were observed
in the census overall. These groups include renters, children, and minorities. Approximately
40.7 percent of all Be Counted Forms that were picked up by respondents from distribution sites
were non-English forms, most of which were Spanish. There were also approximately 15,410
Be Counted Forms that were returned to the Census Bureau that were determined to be from
persons with no usual residence. This means that Be Counted Forms increased coverage in
groups that have been traditionally hard to count.

Overall the Be Counted Campaign was a success. It added 560,880 persons to the census.
While this number is small, these are people that would have been missed without this program.

The Census Bureau should consider the following points if implementing an operation like the
Be Counted Campaign in 2010:

. Conduct further analysis to investigate the number of Be Counted Forms matched and
geocoded by the automated system and by clerical staff.

. Design the Field Verification to permit the enumerator to record the Census identification
number (ID) of the Be Counted Form duplicates.

. Record the language of the returned Be Counted Forms and whether translation or
transcription was needed.
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Evaluation A.4, Use of Non-English Questionnaires and Guides in the Census 2000
Language Program (Smith and Jones 2003)

For Census 2000, households in mailback areas were mailed an advance letter. The advance
letter provided households an opportunity to request an alternative language questionnaire in one
of five languages. Short and long form questionnaires were available upon request in Spanish,
Chinese, Tagalog, Vietnamese, and Korean. Respondents were asked to return their advance
letter indicating which language questionnaire they preferred. This approach spearheaded the
effort to encourage respondents in linguistically isolated households to complete a census
questionnaire. The Census 2000 Language Program also made available language guides in
forty-nine languages. The language guides were user-friendly visual aides that assisted
respondents in completing the questionnaires for both long and short forms.

This evaluation analyzed information about non-English forms requested by households who
were mailed advance letters. The results are compared to the number of requests for Language
Assistance Guides.

There were over 2.2 million requests for non-English questionnaires. Most (83.7 percent) of the
households that requested alternative language questionnaires requested them in Spanish.
Although there were requests for non-English questionnaires from households in all states, most
(about 70.6 percent) of the requests were from households in four states: California, Texas, New
York, and Florida. About 39.4 percent of the households that requested alternative language
questionnaires were in census tracts designated as hard-to-enumerate. Less than half (45.1
percent) of the households requesting an alternate language form returned these forms by mail.

The number of respondents requesting language assistance guides was substantially lower than
the number of households requesting a non-English language questionnaire. At least 93,672
respondents requested language assistance guides from Questionnaire Assistance Centers and
77,191 respondents requested language assistance guides through the TQA program. About 34.3
percent of the language assistance guides requested at Questionnaire Assistance Centers and 18.9
percent of the language assistance guides requested through the TQA program were in languages
other than Spanish, Chinese, Korean, Tagalog, or Vietnamese.

Based on the results of this evaluation, the recommendation is:
. Continue to take initiatives to help respondents overcome language barriers in
completing census forms by providing an opportunity for households to make requests

for non-English questionnaires, providing guides and questionnaires at assistance centers,
and providing alternate language telephone assistance.
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Evaluation A.5.a, Analysis of the Linguistically Isolated Population in Census 2000 (Lestina
2003)

The four objectives of this evaluation were to create a universe of households identified as
linguistically isolated, to determine how they were enumerated in Census 2000, to examine the
education attainment of the householder, and to examine geographic clustering at the tract and
county levels.

A household is classified as linguistically isolated if all household members age 14 years or
older speak a language other than English and have limited English proficiency. There are 3,141
counties in the nation with at least one linguistically isolated household. Each of these has up to
35.0 percent of its households that are linguistically isolated. Of the 3,141 counties, 91.53
percent have fewer than 5 percent of their households that are linguistically isolated. There are
eight counties in Texas with at least 25 percent of their households that are linguistically
isolated.

Of the 64,960 tracts in the nation with at least one linguistically isolated household, 77.5 percent
have less than 5 percent of their households that are linguistically isolated. There are 11 tracts in
the nation where at least 75 percent of their households are linguistically isolated. They are as
follow: one in Maricopa County, Arizona, one in Pinal County, Arizona, three in Los Angeles
County, California, one in San Francisco County, California, one in Lafourche Parish, Louisiana,
two in Bronx County, New York, one in Dutchess County, New York, and one in Charleston
County, South Carolina.

At the tract and county levels, the linguistic isolation variable may help with identifying areas
for special enumeration procedures, including language programs, for the 2010 Census. Further
analysis should be done by specific languages that are spoken at home to identify the level and
whether they are clustered.

Evaluation A.6.a, The U.S. Postal Service Undeliverable Rates for Census 2000 Mailout
Questionnaires (Kohn 2003)

In Census 2000, the questionnaire mailout/mailback enumeration method was the primary means
of census-taking. The U.S. Postal Service (USPS) was the primary vehicle for delivering census
questionnaires. Based on the Decennial Master Address File (DMAF), the Census Bureau
mailed questionnaires on March 13-15, 2000 to about 96 million housing units in areas
designated as being mailout/mailback. Questionnaires that were undeliverable were called
Undeliverable as Addressed (UAA). Since this study of questionnaires concerns undeliverability
by the USPS, only mailout/mailback housing units are included.

The Census 2000 Local Census Office (LCO) redelivery operation for UAA questionnaires took
place in preselected ZIP codes and was conducted by specially trained enumerators. The UAA
questionnaires were routed back through the USPS and returned for check-in at the LCO until
March 18, 2000. By redelivering questionnaires identified as UAA in areas where they were
clustered, the Census Bureau sought to efficiently boost response by getting questionnaires back
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into the hands of the households early in the mail response period and to address geographic
clustering of UAA questionnaires.

Addresses remaining UAA after the census redelivery were included in the nonresponse
followup (NRFU) workload. During NRFU, many housing units for UAA questionnaires were
enumerated as occupied households. Housing units which were delivered a questionnaire either
by the USPS or the census redelivery could have returned their questionnaires by mail. Those
which did not respond by mail were also included in NRFU and many of these were also
enumerated as occupied housing units.

The major objectives of this evaluation were to examine the decrease in undeliverable housing
units as a result of the redelivery operation and to study relationships between UAA status and
demographic data.

Nationwide, the Census Bureau delivered to nearly 600,000 occupied housing units in the
redelivery operation. Age of the householder, tenure, and the size of the household are the best
predictors of USPS delivery. Minority and nonminority counts were obtained with the aid of a
race edit/allocation variable which allocated each person to one and only one of six major race
categories. Minority households were more likely to be in LCOs selected for the redelivery
operation than nonminority households. For USPS UAA units for which redelivery was
attempted, nonminority households were more likely to have a successful redelivery than
minority households.

Evaluation A.6.b, Study of the U.S. Postal Service Reasons for Undeliverability of Census
2000 Mailout Questionnaires (Chesnut 2003b)

During the mailout of Census 2000 questionnaires, the USPS designated each questionnaire as
UAA if it could not be delivered successfully to the labeled address. The mailing pieces were
annotated with a reason for undeliverability and sent back to the Census Bureau. From the
undeliverable questionnaires received, a stratified systematic sample was drawn for the purpose
of conducting a study of the reasons for undeliverability. This evaluation examined the
distribution of reasons for undeliverability. In addition, inferences are drawn from the sample to
the universe of Census 2000 undeliverable questionnaires at a national level. This evaluation
also investigated whether the reason for undeliverability is a valid indicator of the final census
status of a housing unit.

From the results of the sampling procedure, a total of 9.7 million UAA questionnaires were
received at the National Processing Center in Jeffersonville, Indiana. The most common reason
questionnaires were not deliverable was due to the fact that the housing unit was identified as
vacant by the USPS. Almost half of the undeliverable questionnaires received were stamped or
annotated with a “vacant” reason for undeliverability. The USPS policy is that mail is not
delivered to vacant units. Addresses identified as “no such address” and those identified as not
having a mail receptacle composed the next largest portions of undeliverable questionnaires.
The remaining undeliverability categories (duplicate, under construction, demolished,
nonresidential, no such apartment, post office (P.O.) box, not deliverable and unable to forward,
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outside delivery limits, refused, blank other, and illegible) each contributed 6 percent or less to
the universe of undeliverable questionnaires.

Thirty-one percent of the total undeliverable questionnaires received a final census status of
vacant and 47 percent received a final census status of delete. Approximately 22 percent were
given a final census status of occupied. For the questionnaires marked “vacant,” approximately
50 percent actually received a final census status of vacant. Also, 22 percent of the
questionnaires marked vacant received a final status of occupied. For the questionnaires marked
“post office box” or “no mail receptacle,” an estimated 48 percent were occupied. This
highlights the troublesome aspect of using mailout/mailback to enumerate respondents who do
not receive mail at their place of residence. In a much more favorable result, an estimated 85
percent of questionnaires marked “demolished,” “new construction,” or “nonresidential”
received a final status of delete and that 77 percent of questionnaires marked “no such address”
or “no such apartment” received a final status of delete.

Based on the evaluation results, recommendations include:

. Use USPS products/services such as the Address Element Correction service prior to
Census mailout to provide corrections to addresses or to identify potentially
undeliverable addresses in the mailout/mailback address list.

. Capture the USPS’s reasons for undeliverability and use these in determining final
census status.

Evaluation A.7.a, Census 2000 Mail Response Rates (Stackhouse and Brady 2003a)

The response rate is a measure that represents the percentage of addresses eligible for NRFU that
returned questionnaires prior to the designation of the NRFU universe. Due to the expected
higher level of data quality and the lower cost associated with self-enumerated responses relative
to enumerator-collected responses, it is important for response rates to be as high as possible.

The mail response rate is defined as the number of mail returns received prior to the cut date for
the NRFU universe divided by the total number of housing units in mailback areas that were
eligible for NRFU. The final response rate is similar but includes all mail returns through the
end of the year. Mail returns included in the response rates are paper questionnaires, interviews
during the TQA program, Internet data captures, Be Counted Forms, and CEFU returns.

The mail response rate as of April 18, 2000 was 64.3 percent. The final response rate was 67.4
percent as of December 31, 2000. Reflecting the higher response burden of the long form
questionnaire, the short form mail response rate of 66.4 percent was 12.5 percentage points
higher than the long form mail response rate of 53.9 percent. Many residents with long forms
held onto them and returned them after April 18. After that date a larger proportion of long
forms were returned than short forms. The final response rate was 69.1 percent for short forms
and 59.4 percent for long forms.
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Mailout/Mailback areas had a mail response rate of 65.4 percent, which is higher than either the
Update/Leave (U/L) areas mail response rate of 59.3 percent or the Urban U/L areas mail
response rate of 50.5 percent. Final response rates by Type of Enumeration Area (TEA) were
68.5 percent for Mailout/Mailback, 62.6 percent for U/L, and 54.8 percent for Urban U/L.

Most questionnaires were returned in the period between March 15, when questionnaires in
Mailout/Mailback areas were mailed, and March 28. There were slight surges in the number of
mail returns corresponding to the delivery of reminder postcards beginning on March 20 and on
Census Day (April 1). These two surges in response were more pronounced for long forms than
short forms.

An additional 1,052,712 returns were received between April 18 and April 25, representing 28.4
percent of the mail returns checked in after April 18. These returns represent a potential
decrease in the NRFU workload of 2.5 percent. Therefore, work needs to be done to determine
what is the optimal date for determining the NRFU universe, by considering the cost benefits
versus the operational challenges to other operations.

Evaluation A.7.b, Census 2000 Mail Return Rates (Stackhouse and Brady 2003b)

The mail return rate is a measure of respondent cooperation in Census 2000. It is defined as the
number of mail returns received prior to the cut date for the NRFU universe divided by the total
number of occupied housing units in mailback areas that were on the DMAF prior to NRFU.
The final return rate is similar but includes all mail returns through the end of the year. Mail
returns included in the return rates include actual paper questionnaires, interviews during the
TQA program, Internet data captures, Be Counted Forms, and CEFU returns.

The mail return rate is different from the mail response rate. The denominator of the mail
response rate includes all housing units in mailback TEAs that were eligible for NRFU and had
addresses that were considered adequate to attempt delivery by either the USPS or census field
staff. The response rate denominator is larger than the return rate denominator, largely because
the response rate denominator includes vacant housing units, UAA addresses, some addresses
deleted in U/L and Urban U/L delivery, NRFU, or Coverage Improvement Followup (CIFU).

The mail return rate as of April 18, 2000 was 74.1 percent. This rate represents 75,163,020 mail
returns that were received by April 18, 2000 out of a return rate denominator of 101,398,131
households. Another 4,367,080 questionnaires were returned after April 18, resulting in a final
return rate as of December 31, 2000 of 78.4 percent. Reflecting the higher response burden of
the long form questionnaire, the short form mail return rate of 76.4 percent was 13.4 percentage
points higher than the long form mail return rate of 63.0 percent. Many residents with long
forms held onto them and returned them after April 18. After that date a larger proportion of
long forms were returned then short forms. The final return rate was 80.1 percent for short
forms and 70.5 percent for long forms.

Mailout/Mailback areas had a mail return rate of 75.1 percent, which is higher than either the
mail return rate for U/L areas (69.6 percent) or the mail return rate for Urban U/L areas (63.7
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percent). Final return rates by TEA were 78.6 percent for Mailout/Mailback, 77.9 percent for
U/L, and 70.8 percent for Urban U/L.

Differential return rates were observed for different demographic groups. The likelihood of
responding to the census increased with householder’s age. Whites had a higher mail return rate
(77.5 percent) than the total mail return rate, while all other race groups had lower return rates
than the total mail return rate. Non-Hispanic householders had a mail return rate of 75.0 percent,
10.5 percentage points higher than the Hispanic mail return rate of 64.5 percent. Households
consisting of two persons had the largest proportion of residents who responded to the census.
Larger households of five persons or more had increasingly lower mail return rates as household
size increased.

Evaluation A.8, Puerto Rico Focus Groups on Why Households Did Not Mail Back the
Census 2000 Questionnaire (Berkowitz 2001b)

Census 2000 was the first time that residents of Puerto Rico were asked to complete and return
their questionnaires by mail. Fifty-three percent of the households in Puerto Rico returned their
questionnaires by mail, a low response rate compared with the national rate of 65 percent. This
evaluation explored the reasons residents of Puerto Rico didn't mail back their questionnaires.
Contractors conducted focus groups in nine sites. Sites were selected for geographic and
socioeconomic diversity from among municipalities (municipios) with lower-than-average
(under 50 percent) mailback response rates. Although interesting and suggestive, these results
are based on a small, purposive sample and cannot be generalized to the population of Puerto
Rico as a whole. However, they do provide a useful jumping off point for further thinking and
research.

Participants' reasons for not returning their questionnaires by mail fall into four clusters:

. Motivational and process-related reasons. Several participants were unclear about or
misunderstood the census' purpose. Considerable confusion existed over the process by
which the questionnaires were distributed, the rules for returning them, and especially the
role of enumerators.

. Practical and logistical reasons. Lack of time figured as a reason, as did difficulties of
mailing and getting to the post office.

. Cultural and political attitudinal reasons. These included fears that the information
wouldn't be kept confidential, as well as the belief that any funds that would be allocated
would only end up enriching dishonest politicians. Participants also expressed a strong
preference for a more personal approach to collecting the information as being more
appropriate to the culture.

. Reasons related to questionnaire content and design. Some participants were affronted
by the race and ethnicity questions, which were seen as divisive as well as inappropriate
to the realities of Puerto Rico.
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Almost everyone had heard something about Census 2000 from television and radio ads,
newspapers, schools, or informal sources such as relatives and neighbors. But in many cases,
advertising efforts fell flat. Nearly all of the 41 nonresponding household heads urged a return
to the system of collecting data door-to-door as practiced in 1990.

Key recommendations for improvements and for further research and exploration include:

. Provide more comprehensive information, in different forms, on the purpose and uses of
the census.
. Conduct further research in Puerto Rico on views and perceptions of the Census 2000

questions on race and ethnicity.

. Use the findings and recommendations from this study, as well as other supporting
testing and research, to develop advertising appeals for census participation more attuned
to Puerto Rico.

. Consider using the results of this study to create a close-ended survey to be administered
to a probability sample of residents of Puerto Rico.

Category B - Content and Data Quality
Summaries of the eight evaluations in the Content and Data Quality category follow.

Evaluation B.1.a, Analysis of Imputation Rates for the 100 Percent Person and Housing
Unit Data Items from Census 2000 (Zajac 2003)

This evaluation provides information on data quality, specifically data completeness, for the 100
percent person and housing unit items. For this evaluation, data completeness is measured by
imputation. It should be noted that the definition of imputation can be interpreted in various
ways which could lead to different methods of computing imputation rates. Therefore, when
comparing imputation rates across reports, it is imperative to understand the way the rates are
computed to ensure they are comparable.

Imputation is divided into three categories. They are defined as follows:

. An assignment is performed when a response for a data item is either missing or not
consistent with other responses and an item value can be determined based on
information provided for that same person.

. Allocations are performed when a response for a data item is either missing or is not
consistent with other responses and an item value cannot be determined based on
information provided for that same person. An allocation uses a response from another
person within the household or from a person in a nearby household. When every 100
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percent characteristic for a person requires allocation, the person is considered totally
allocated when at least one person within the household has data that do not require
allocation. However, when every item for every person in the household requires
allocation, it is covered by substitution.

. A substitution occurs when all the 100 percent characteristics for every person in the
household are either missing or are not consistent with other responses. A nearby
housing unit with complete 100 percent data is selected to represent the missing or
inconsistent data items. This nearby housing unit is selected using the nearest neighbor
hot deck. This is also called a whole household substitution.

In addition to these three types of imputation rates, a data completeness statistic was produced to
determine the number of 100 percent population items within each person record that were not
imputed.

Almost 1.5 million households were substituted, representing 1.39 percent of the occupied
housing units. Within these substituted households, there were over 3.4 million substituted
persons, accounting for 1.26 percent of the persons in housing units.

Total item imputation rates for the 100 percent person data items range from 1.98 percent for the
sex item to 5.08 percent for the age item. The tenure item imputation rate was 5.48 percent. In
general, short form data were more complete than long form data, self-response data were more
complete than enumerator return data, English forms had more complete data than forms
designed for other languages. For all items, data for owners were more complete than for
renters.

Overall, the data completeness statistic shows that about 97 percent of nonsubstituted person
records have at least four of the five 100 percent population items with nonimputed data.

Evaluation B.1.b, Analysis of Item Nonresponse Rates for the 100 Percent Housing and
Population Items from Census 2000 (Norris 2003)

This evaluation determined the extent of item nonresponse for the Census 2000 hundred percent
items. Inconsistent responses are not considered nonresponse. Rates were reported for each of
the 100 percent household population items and tenure classified by form type (long versus
short) and response mode (self versus enumerator). In addition, results of the Internet returns are
reported. Some of the breakdowns within return characteristics are subject to interpretation.

The definition of item nonresponse is sometimes interpreted in various ways depending on the
scope of a particular analysis. This could lead to different methods of computing item
nonresponse rates and may potentially lead to conflicting rates between reports. Therefore,
when comparing item nonresponse rates across reports, it is imperative to understand the way the
rates are computed to make sure that they are comparable.

Item nonresponse for the 100 percent items ranged from 1.13 percent for the sex item to 4.14
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percent for the tenure item. Generally item nonresponse was higher for enumerator returns than
for self-responses and higher for long forms than for short forms. Tenure had a relatively higher
overall nonresponse rate compared to other items.

Recommendations include:

. Review the procedures and debriefings of field staff to see if they can provide useful
information about problems that could have led to item nonresponse.

. Continue to test question wording and placement.
. Investigate ways to reduce item nonresponse.
. Review the results of Evaluation B.1.a in conjunction with the results of this evaluation

to obtain a more comprehensive view of data quality.
. Investigate the use of content followup for relatively high item nonresponse items.
. Look at the age item in combination with the date of birth item during future analysis.

Evaluation B.3, Census Quality Survey to Evaluate Responses to the Census 2000 Question
on Race: An Introduction to the Data (Bentley et al 2003)

Data on race from most federal surveys currently reflect a collection methodology that asks
respondents to mark only one category. Census 2000 was the first decennial census to ask
respondents to “mark one or more races.” Some data users may want to compare the race
distribution from Census 2000 with those of other data sources where respondents were asked to
mark only one race for each person in a household. The Office of Management and Budget
refers to this comparison as “bridging.”

The Census Quality Survey enables users to make comparisons between race data obtained using
“mark one race” and “mark one or more races” methods by collecting race data using both
methods from the same people. The Census Quality Survey was designed with the primary
objective of producing a data file that could be used to bridge between “single” and “one or more
races” distributions. The Census Quality Survey had a nationally representative design with two
data collection points. Respondents were asked at one point to “mark one race” and at another
point to “mark one or more races.” The sample was split into two panels. Panel A received the
“mark one or more races” instruction at the initial contact and Panel B received the “mark one
race” instruction first. During the recontact, each panel received the alternate instruction. Data
from these two contacts can be used to produce “bridging parameters” to compare race
distributions collected under single race and one or more race methodologies.

Initially, about 27,500 housing unit addresses were designated to be in sample for each panel.
Of the eligible addresses, 97 percent completed an interview in the initial contact. In the
recontact, sample housing units were contacted only if an initial questionnaire was completed.
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Of the eligible recontact addresses, 87 percent completed an interview in Panel A and 94 percent
completed an interview in Panel B. The results from the question on race suggest that each
panel appears to be representative of race distributions in Census 2000.

Forty percent of the non-Hispanic respondents in Panel A who reported Two or More Races in
Census 2000 also reported Two or More Races in the initial contact. Similarly, 41 percent of
those in Panel B who reported Two or More Races in the census also reported Two or More
Races in the recontact. The effective sample size for computing bridging parameters is reduced
because of the generally low level of consistency in the reporting of Two or More Races. In
contrast, 97 to 98 percent of those who reported a single race of White, Black, or Asian in
Census 2000 reported the same race in the Census Quality Survey.

The “mark one or more races” data collection contact was cross-tabulated with the “mark one
race” contact to assess how individuals respond when asked to choose a single race for people
for whom multiple races have been reported. Even with the “mark one race” instruction, a
significant portion of respondents reported Two or More Races. This portion was greatly
reduced when the followup race probe was used in the Panel A recontact. Users of the data file
will need to determine how best to treat these reluctant cases when computing bridging
parameters.

Evaluation B.5, Content Reinterview Survey: Accuracy of Data for Selected Population
and Housing Characteristics as Measured by Reinterview (Singer and Ennis 2003)

The Content Reinterview Survey was designed to evaluate the consistency of responses to the
Census 2000 questionnaire. Previous content reinterview surveys attempted to evaluate both
response variance (the variation in responses over repeated questioning) and bias. In 2000, only
response variance was studied. To reduce cost and the burden to respondents, the 2000 Content
Reinterview Survey asked population questions about only one sample person per household,
who was randomly chosen from a roster for each unit that was collected at the beginning of the
Content Reinterview Survey.

Prior to Census 2000 enumeration, 30,000 households that were initially selected to receive the
census long-form questionnaire were randomly selected as potential participants in the Content
Reinterview Survey. After a household returned the census questionnaire, it became eligible to
participate in the reinterview survey. Experienced census field representatives called the
selected households to re-ask most of the census long-form questions. Personal visit interviews
were allowed if the households could not be reached by telephone.

For the Content Reinterview Survey, data were analyzed from about 20,000 of the preselected
households. Around three-quarters of the cases analyzed had completed the mailback forms for
Census 2000. About three-fifths of all preselected reinterview households completed Census
2000 mailback forms.
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Since the Content Reinterview Survey was conducted by enumerators who used either telephone
interviews or personal visits, collection mode for the reinterview survey was different from that
of the census in the majority of analyzed cases.

Based on data collected in the census and the reinterview survey, analysts computed the index of
inconsistency (a measure to detect response variance) and used it to evaluate the consistency of
each item at the national level. A high index of inconsistency (50 or more) for a question
indicated that the question was problematic because the data elicited by the question was not
consistent. A low index (below 20) indicated that the data elicited by the question was probably
consistent. A moderate index (20 up to 50) indicated that the question was somewhat
problematic.

Of the 58 population characteristics evaluated by the Content Reinterview Survey, 16 showed
low inconsistency, 26 showed moderate inconsistency, and 16 showed high inconsistency. The
items that showed low inconsistency included questions about sex, age, Hispanic origin, marital
status, school attendance, language spoken at home, place of birth, citizenship, year of entry to
the U.S., and veteran status and period of military service. The items that showed high
inconsistency included questions about language usage, disability, grandparents as caregivers,
work experience in 1999, and income. For the first time ever, Census 2000 allowed the
respondent to choose one or more races in response to the race question. The edited race data
displayed moderate inconsistency.

Of the 36 housing characteristic items measured, five showed low inconsistency, 15 showed
moderate inconsistency, and 16 showed high inconsistency. The items with low inconsistency
included questions about the number of people in the household, whether the unit was owned or
rented, heating fuel, whether there was a mortgage on the property, and if real estate taxes were
included in the mortgage payment. The items with high inconsistency included questions about
utility costs for gas and for electricity, second mortgages and home equity loans, loans on mobile
homes, the value of the property and insurance costs for the property, the number of rooms in the
house/apartment/mobile home, whether there was a business at the site and the total value of
agricultural sales for the property, and plumbing facilities, kitchen facilities, and telephone
service.

Sufficient data were gathered to compare indexes of inconsistency by collection type for 87
items. At the 90 percent confidence level, 51 items showed less inconsistency for mailback
forms and two showed less inconsistency for enumerator forms. The two that were less
inconsistent when collected by enumerators were “Do you speak a language other than English
at home?”” and “What is the annual cost for Gas?”

Key recommendations follow:
. Use cognitive experts to recommend improvements to problematic questions.

. Use results from content tests in developing questionnaires for the 2010 Census and the
American Community Survey (ACS).

A16



. Provide better instructions on the 2010 Census and the ACS for the Hispanic-origin
question.

. Use separate “Yes/No” questions for each response category of “mark all that apply”
questions.

. Create a database that links changes in identifiers for census cases to enable locating
Content Reinterview Survey cases when there are changes to Master Address File (MAF)
IDs.

. Plan the content reinterview surveys of the 2010 Census and the ACS as early as possible
and conduct them within three or four weeks of completing the original data collection.

. To the extent possible, use the same data collection modes, data capture methods, data
processing procedures, and enumerators for both the 2010 Census and its content
reinterview and for both the ACS and its content reinterview.

. For time-sensitive questions, refer to the date of the original survey in the content
reinterview for both the ACS and the 2010 Census.

Evaluation B.6, Master Trace Sample (Hill and Machowski 2003)

The Master Trace Sample database project merged Census 2000 data from multiple sources to
provide information about cases in the various phases of data collection and processing. The
objective of this effort was to support future methodological and operational analyses and
decisions regarding the 2010 Census by creating a complex, relational database for research
purposes. The prototype database merged Census 2000 address frame, collection, enumeration,
capture, processing, response, and coverage files. This merge yields a sophisticated database
which allows quantitative insight into the relationship of key census processes. In addition to
being an innovative research tool, the Census 2000 Master Trace Sample database is intended to
serve as a model upon which the Census Bureau will improve in future censuses.

The Master Trace Sample database contains a sample of Census 2000 housing unit records that
allow Census Bureau researchers to trace response and operational data through stages of Census
2000 processing. These stages include address list development, data collection, data capture,
and data processing. For the sample of housing unit records, the database contains all returns,
which include 100 percent housing unit and person data.

The Master Trace Sample database also contains data not typically analyzed in census
evaluations. For example, the number of times an enumerator visited a housing unit during
nonreseponse followup is contained in this database. In addition, the database links micro-level
data such as enumerator production data with response data, which are not traditionally linked in
census evaluations. The purpose of the Master Trace Sample database is to facilitate research on
relationships among Census 2000 operations beyond the current Census 2000 Testing,
Experimentation, and Evaluation Program.
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The database contains a total of approximately 1.5 million MAF housing unit IDs from a
systematic ID sample and a block cluster sample. The block cluster sample contains all housing
unit IDs within selected block clusters.

The primary recommendations are:
Recommendations for Expanding the Census 2000 Master Trace Sample Database:
. Expand the Master Trace Sample to include data on Group Quarters.

. Expand the Master Trace Sample database to include coverage measurement data
associated with persons.

Recommendation for the 2010 Census Master Trace Sample Database:

. Implement a formal evaluation to assess both the usefulness of the database for research
and the benefits to the Census Bureau of resulting products.

Recommendation for Creating Master Trace Sample Databases for other Censuses and Surveys:

. Provided the proposed formal evaluation of the Census 2000 Master Trace Sample finds
the database useful, the Census Bureau may wish to consider building such a ‘trace’
database specific to each of its major surveys, as well as the Economic Censuses.

Evaluation B.7, Accuracy of Data for Employment Status as Measured by the CPS -
Census 2000 Match (Palumbo and Siegel 2004)

This evaluation presents the results of an exact match study that used the Current Population
Survey (CPS) - Census 2000 Match to evaluate the labor force data in Census 2000 by making
estimates of their content error (content error refers to the accuracy of the data, as opposed to
coverage error, which refers to how completely people and housing units are counted). The
evaluation contains a description of the methods used to create the match file and a description
of how the file was used to measure levels of content error.

For people in Census 2000 who were also in the CPS sample in February through May 2000, the
CPS - Census 2000 Match brought together each person’s census report with the same person’s
CPS report. This linkage provided the opportunity to compare two independent observations of
the same event (the person’s relationship to the work force at a particular time) and to use the
outcome of the one observation (the person’s labor force classification in the CPS) to measure
the accuracy of the outcome of the other (the same person’s labor force classification in Census
2000). The CPS was used because it is considered to be the standard of comparison for census
labor force data. The analysis in this evaluation was restricted to the national level.

Cross-tabulation of the two observations presents estimates of the potential quantities of
response error in published census figures. A response error is said to occur when a person’s
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labor force classification in Census 2000 as either employed, unemployed, or not in labor force
differs from that same person’s classification in the CPS. To make these quantities meaningful,
two relative measures of response errors (percentage distributions) and two summary measures
of response errors were derived from them. The derived measures are the focus of the
evaluation. The percentage distributions reveal the success rates of Census 2000 in classifying
people to their correct (same as CPS) labor force categories and away from incorrect (different
from CPS) categories.

Findings from the CPS - Census 2000 Match include:

Census 2000 and the CPS are reasonably consistent in classifying people to the employed
and not in labor force categories, but they exhibit considerable variability in classifying
people to the unemployed category.

Previous studies of census-CPS employment classifications, which were done for the
1960 and 1970 censuses but not the 1980 and 1990 censuses, revealed patterns similar to
those described above. However, for Census 2000, consistency slipped somewhat from
the 1970 levels, in spite of efforts, particularly after the 1990 Census, to make the census
employment questions conform more closely with the CPS questions.

As was true in the 1970 and 1960 studies, the index of inconsistency measures for the
unemployed category were in the high range (above 50), which calls into question
whether the unemployed concept is measurable in a census context.

The results for the employed and not in labor force categories indicated that, although the
census is able to measure these concepts reasonably well, improvements are needed. The
study suggested, for example, that it may have been a mistake to use the CPS wording for
the “work last week” question in Census 2000.

The underestimate of employment and the overestimate of people not in the labor force
in Census 2000 relative to the CPS is likely related to the failure of the census
classification system to filter more employed people out of the not in labor force category
and into the employed category.

The difference between the reference periods for the labor force estimates of Census
2000 and the CPS is probably not a major contributor to the gaps between the estimates.

A tendency for people classified as employed in the CPS to be classified as not employed
in Census 2000 appeared to be associated with particular age categories, class of worker
categories, and educational attainment categories. The finding suggests that some groups
of workers may have had difficulty in understanding or correctly responding to the work-
last-week question in the census.
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Evaluation B.12, Puerto Rico Census 2000 Responses to the Race and Ethnicity Questions
(Christenson 2003)

Prior to Census 2000, race data were last collected in Puerto Rico by enumerators in the 1950
Census of Puerto Rico. Hispanic origin had never before been asked in Puerto Rico. In Census
2000, the questions on race and Hispanic origin in Puerto Rico were identical to the questions
asked in the 50 states and the District of Columbia (DC). Both the newness of the data and the
uncertainties associated with the race question contributed to a high level of interest in the
responses by residents of Puerto Rico to these questions.

The goal of this study was to examine the data resulting from the responses to the race and
Hispanic origin questions by the residents of Puerto Rico and to compare them with those
resulting from responses to the race and Hispanic origin questions by residents of the 50 states
and DC.

The analysis shows that the residents of Puerto Rico identified themselves as overwhelmingly of
Hispanic origin and of a single race. In terms of race, the great majority identified themselves as
White, with a substantial minority reporting themselves as Black or African American. When
compared with those of Hispanic origin in the 50 states and DC, substantially fewer reported
themselves to be of Some Other Race, and a lower percentage identified themselves as of Two or
More Races. The analysis also shows that two typical indicators of problematic questions, item
nonresponse and differences between respondent and enumerator completed questionnaires, did
not indicate major problems with either question.

From these findings come the following recommendations for improvements and for further
research.

. Include Puerto Rico in the cognitive testing or efforts to field test different versions and
formats of questions and questionnaires that are currently underway for the 2010 Census.

. Investigate further the use of the “Some Other Race” category to assure that the range of
responses excludes those that better fit the Hispanic origin question.

Evaluation B.13, Puerto Rico Focus Groups on the Census 2000 Race and Ethnicity
Questions (Berkowitz 2001a)

This evaluation explored the views and perceptions of residents of Puerto Rico on the Census
2000 Puerto Rico short-form mailback questionnaire items on race and Hispanic origin.
Contractors conducted focus groups in 12 sites across the island selected for geographic and
socioeconomic diversity, recruiting participants of diverse ages and educational levels, including
some who had lived in the U.S. for an extended period. Although these results are based on a
relatively small, purposive sample and cannot be generalized to the Puerto Rican population as a
whole, they provide an interesting jumping off point for additional thinking and further research.
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There was unanimous agreement among focus group participants that the question on race is
inappropriate to the Puerto Rican context. Participants could not find themselves reflected in the
available answer categories, which they viewed as foreign to the Puerto Rico’s history and
culture of mixing or blending across racial groups. Some also felt the question was inherently
racist, discriminatory, and divisive, and suspected a hidden political agenda. Taking their lead
from the national origin terms in the second half of the question, some participants chose to
define race as nationality. However, they were bothered that “Puerto Rican” did not appear as a
preprinted category. Participants were not satisfied with the option of checking off multiple
racial categories for an individual, because they did not perceive themselves as biracial or
multiracial but, rather, as mixed.

The presence of a preprinted “Yes, Puerto Rican” answer category rescued the Hispanic origin
question from the same fate as the question on race. In general, participants’ interpretations of
this question were highly context-dependent. They disagreed as to whether the terms “Spanish,”
“Hispanic,” and “Latino” all meant the same thing and in their assessments of its uses as a
blanket category. “Origin” was variously understood as birthplace, ancestry, nationality, and
self-identification. In the end, participants decided this question was not nearly as simple and
straightforward as it had first appeared.

On the relationship of the two questions, the largest cluster of focus group participants viewed
them as so redundant that it made no sense to ask both and favored eliminating the race question
as the more offensive and less informative of the two.

Key recommendations include:
. Include residents of Puerto Rico (in addition to persons of Puerto Rican origin living in

the U.S.) in any subsequent cognitive testing or efforts to field test different versions of
questions and questionnaires for future censuses.

. Provide more extensive public education in Puerto Rico on the larger mission of the
census, the rationale for asking questions about race and ethnicity, and the intended uses
of the data.

. Consider using the results of this study, along with the results of Evaluation A.8 to create

a survey to be administered to a probability sample of residents of Puerto Rico.

Category C - Data Products

Evaluation C.1, The Effects of the Disclosure Limitation Procedure on Census 2000
Tabular Data Products, Abridged (Steel and Zayatz 2003)

The full report for this evaluation is not available because it contains proprietary information.
Most information in the full evaluation is Census Confidential. The full evaluation cannot be
removed from Census Bureau facilities and is available to Census Bureau personnel on a need-
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to-know basis. Abridged information is primarily descriptive and qualitative. Quantitative
information can only be found in the unabridged evaluation.

Data swapping was used to protect the confidentiality of the Census 2000 tabulations. The
procedure was performed on the underlying microdata and all tabulations from the 100 percent
(short form) and from the sample (long form) data were created from the swapped files. It
affected pairs of households (or partnered households) where one or both of those households
had a high risk of disclosure. The set of census households that were deemed as having a
disclosure risk was selected from the internal census data files. These households were unique
in their geographic area (block for 100 percent data and block group for sample data) based on
certain characteristics. The data from these households were swapped with data from partnered
households that had identical characteristics on a certain set of key variables but were from
different geographic locations. The swapping procedure was performed independently for the
100 percent data and the sample data.

To maintain data quality, there was a maximum percent of records that were swapped for each
state for the 100 percent data and another maximum percent for the sample data. Presumably,
the higher the rate of swapping, the greater the confidentiality protection but the lower the data
quality. However, the way the procedure is targeted to records with disclosure risk and the
choice of variables that are controlled on and the choice of variables that are not swapped also
affect the resulting levels of protection and quality. The main goal was to see if the Census
Bureau were able to strike the right balance between protecting confidentiality and maintaining
data quality.

To answer questions on data quality, evaluators compared tables from swapped versus
unswapped data, examined the changes in cell values due to the swapping for cells of different
sizes, and compared swapped and unswapped sample estimates of 100 percent data items.
Evaluators also compared the effects of swapping among different geographic levels. To answer
questions on data protection, evaluators looked at how often the Census Bureau was able to swap
households with a high disclosure risk. Some calculations were performed on all 50 states. For
the most detailed analysis, calculations were performed on three states (Oklahoma,
Massachusetts, and Mississippi) for the 100 percent data and three states (West Virginia, New
Jersey, and Vermont) for the sample data.

For the 100 percent data, all records were given a chance of being swapped. The swapping was
applied consistently in each state. Records were assigned a level of disclosure risk from 1 to 4
with 4 having the most disclosure risk. The procedure for assigning the levels of disclosure risk
is Census Confidential. All level 4 records were swapped. The performance on levels 3, 2, and
1 varied from state to state and was generally better for urban states with a diverse population.

For the sample data, all records were given some chance of being swapped. A small percent of
households were swapped in each state. Again records were assigned a level of disclosure risk.
Records were chosen for swapping based on their level of disclosure risk and the ability to pair
records with high levels of disclosure risk. Most records deemed as having a disclosure risk
were swapped.

A22



Using variables that are common to both the 100 percent and sample data, the Census Bureau
found that the confidence interval about the swapped sample estimate covers the true 100
percent value nearly as often as the interval about the unswapped estimate. Results were better
in urban states with a diverse population.

The data swapping procedure was checked for quality. It was conducted correctly and
consistently. Minimum but necessary changes were made to the data in such a way that
maximized data quality.

The disclosure limitation model used for Census 2000 is useful and the Census Bureau should
continue future research on disclosure limitation techniques. The Census Bureau should include
confidentiality protection as part of the process when planning a census.

Category D - Partnership and Marketing
Summaries of the three evaluations in the Partnership and Marketing category follow.
Evaluation D.1, Partnership and Marketing Program Evaluation (Wolter et al 2002)

The Census Bureau contracted with the National Opinion Research Center to evaluate whether
the Partnership and Marketing Program increased the public’s awareness of the census and
mailback response rates, especially among historically undercounted populations. The National
Opinion Research Center implemented a before, during, and after research design with three
waves of interviewing. Wave 1 occurred in Fall 1999 before the launch of the education phase
of the advertising program and before most partnership activities had commenced; Wave 2 took
place in Winter 2000 before the mailout of census forms; and Wave 3 began in Spring 2000
following Census Day and continued during the census NRFU operations. Across the three
waves of data collection, the National Opinion Research Center completed just under 10,000
interviews of American households. The surveys sought to interview the person in the
household who opens the mail or the one most likely to open and answer the census form.

The research design incorporated representative samples of several race/ethnicity populations,
including Hispanics, non-Hispanic Blacks, non-Hispanic Whites, Asians, American Indians, and
Native Hawaiians. It enabled separate analysis and conclusions about the effectiveness of the
Partnership and Marketing Program for these race/ethnicity populations, as well as for the total
population. The design also incorporated an exact match of the survey responses to the actual
census returns for the households interviewed in Waves 2 and 3.

Overall awareness of communications about Census 2000 increased significantly over time. It
was greater after the Census 2000 Partnership and Marketing Program than before the onset of
the program. Awareness of communications about Census 2000 increased for all six of the
race/ethnicity populations, including historically hard-to-enumerate populations such as
Hispanics, non-Hispanic Blacks, and American Indians. It appears that the program was
effective for all targeted populations in stimulating awareness.
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The effects of census marketing and partnership activities are confounded with one another. As
such, it was impossible for the evaluation to measure their effects separately. The study did
examine, however, the public's recall of eighteen sources of census communications, each of
which exhibited a combination of advertising and partnership influences. To strengthen the
analysis, evaluators combined the eighteen sources into two composite measures: mass-media
and community-based communications. Mass-media communications included television,
magazine, radio, newspaper, and billboard ads. Community-based communications included
religious groups, community or government organizations, informal conversations, schools you
attended, schools your children attended, census job announcements, conference exhibit booths,
signs inside buildings, speeches, articles, the Internet, paycheck or utility bill, and participation
on a complete count committee. Results showed significant evidence that awareness of both
types of communications was greater after the Census 2000 Partnership and Marketing Program
than before the onset of the program.

Four race/ethnicity populations (non-Hispanic Blacks, non-Hispanic Whites, Asians, and Native
Hawaiians) indicated that they were more likely to return the census form after the Census 2000
Partnership and Marketing Program than before its onset. Higher awareness of communications
about Census 2000 correlates with a greater likelihood or intention of returning the census form
for five of the targeted populations (Hispanics, non-Hispanic Blacks, non-Hispanic Whites,
Asians, and Native Hawaiians). Hispanics show this effect even though their mean intended
participation did not increase from before to after the Census 2000 Partnership and Marketing
Program, suggesting that the program had less impact on them.

According to the data, attitudes towards census confidentiality declined at the close of the 20th
Century. Favorable attitudes started at a low level prior to Census 2000 and never recovered to
the levels reported in 1990. On the other hand, respondents’ views of the importance of
participating in the census remained quite stable: both censuses exhibited similarly favorable
attitudes and neither displayed a trend from wave to wave within the census period. Finally, the
Census 2000 Partnership and Marketing Program seems to have achieved greater success than
comparable efforts in 1990 to create a favorable attitude that the census cannot be used against
you.

In light of these findings, the recommendations are:

. Repeat a program of mass-media and community-based communications in general form,
content, and intensity for the 2010 Census.

. Evaluate current communications channels, with an eye towards optimizing the
allocation of Partnership and Marketing Program resources among the various channels.

. Reevaluate what promotional messages resonate best with the American population,
overall, and with targeted race/ethnicity populations.

. Build on the success of the Census 2000 Partnership and Marketing Program for the
Black population.
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. Reevaluate the communications approach for the Hispanic, Native Hawaiian, non-
English speaking Asians, and American Indian populations.

. Conduct a formal cost-benefit analysis, attempting to demonstrate the trade-offs between
increased expenditures on Partnership and Marketing Program activities and reduced
followup costs.

. Use an experimental design to measure the effectiveness and benefit of a partnership and
marketing program.

Evaluation D.2, Evaluation of the Census in Schools Program: Materials and Distribution
(Macro International 2002)

The Census in Schools Program aimed to raise awareness of Census 2000. The program offered
teaching materials that provided information on the purposes and methods of the census and that
sought to engender an interest in the census. The program was particularly targeted at schools in
hard-to-enumerate areas. This evaluation was intended to measure the effectiveness of the
approach for disseminating Census in Schools Program materials and use of and satisfaction
with the materials among teachers. It was not intended to measure the impact of the Census in
Schools Program materials on children or their parents or on ensuring a high rate of participation
in Census 2000.

All elementary school teachers and all secondary math or social studies teachers in hard-to-
enumerate areas were sent an invitational packet. This invitational packet consisted of an
informational letter and an order form. This packet provided teachers with the opportunity to
order Census in Schools Program materials, which included a Teaching Guide, lesson plans, and
a Giant U.S. map. Principals, other than those in hard-to-enumerate areas, administrators, and
curriculum coordinators also received an invitational packet. Additionally, all elementary school
teachers and middle school social studies teachers were sent Take-Home materials for students
to learn about the census and share with their parents at home, thereby having the potential to
reach each kindergarten to eighth grade student in the country.

ORC/Macro International conducted the evaluation of the Census in Schools Program based on a
survey they fielded in Spring 2000. They mailed to a stratified random sample of 4,000 teachers

selected from all primary and secondary teachers in the 50 states, DC, and Puerto Rico and from

teachers ordering the Census in Schools materials. Of the teachers selected for the survey, 1,101

responded.

Approximately 56 percent of all teachers heard of the Census in Schools Program. The single
most important conduit for information about the program was the invitational packet. Fifty-
four percent of teachers heard about the program through invitational packets. Approximately 23
percent heard about it from their principal. Overall, 63 percent of all teachers who heard about
the Census in Schools Program received at least one component of the Census in Schools
Program materials. Thirty-nine percent of teachers who received the materials acquired them
from their principals. About 23 percent of the teachers who received the materials ordered them
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in response to the invitational packet. Teachers who heard about the Census in Schools Program
from their principal rather than hearing of it through other sources, were more likely to actually
receive the materials.

The Giant U.S. Map was popular. Of the 85 percent of teachers who received the map, 92
percent used it in classroom activities. Of the 33 percent of teachers who received the Take-
Home materials, about 79 percent sent them home with their students.

About 39 percent of all teachers in the 50 states, DC, and Puerto Rico taught in hard-to-
enumerate areas. Of those in hard-to-enumerate areas who heard of the Census in Schools
Program, almost 61 percent received at least one component of the Census in Schools Program
materials. Sixty-four percent of teachers in hard-to-enumerate areas who heard about the Census
in Schools Program through the invitational packet received at least one component of the
Census in Schools materials. Teachers in hard-to-enumerate areas were more likely to have
ordered the materials themselves (34 percent) than teachers in other areas (16 percent).

Fifty-three teachers provided answers to an open-ended question about why they did not send
Take-Home materials home. Responses included that teachers need more lead time to examine
the Census in Schools Program materials and incorporate them into their curricula. Some
teachers found the Census in Schools Program materials too difficult for their students and
others thought they were too elementary Some teachers received the Census in Schools Program
materials in the wrong language or targeting an inappropriate age group.

In examining the results of this evaluation, some themes appeared:

. Principals were an important conduit for transferring information about Census in
Schools Program materials as well as for ordering the materials.

. It seems that the invitational packet did not draw the attention of many teachers to whom
it was sent. Teachers receive many items in their mailboxes and the invitational packets
did not appear to stand out from other materials sent to teachers.

. For those using the Census in Schools Program materials, satisfaction was high.

In view of these findings, the recommendations are:

. Conduct research/testing to understand how and when teachers react to various types of
mailings and to better understand how teachers can be reached.

. Design the materials to better meet the needs of the teachers.

. Use principals to transmit the Census in Schools Program materials to teachers.
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Evaluation D.3, Report of Survey of Partners (Westat 2001)

The mission of the Partnership Program was to develop an aggressive and comprehensive
program that incorporated the efforts and resources of government units, community-based
organizations, religious groups, and businesses to assist the Census Bureau in conducting an
efficient, accurate census. The primary goals of the program were to increase mail response
rates, reduce the differential undercounts, and communicate a consistent Census 2000 message.
To achieve these goals, the Census Bureau formed partnerships with state, local, and tribal
governments, non-governmental organizations, community groups, the media, and private sector
businesses. The Census 2000 Partnership Program also included 690 partnership staff at
headquarters and across all 12 regions.

A survey-based study was conducted to evaluate the program's effectiveness from the partners'
viewpoint. A model of organizational relationships was used as an organizing framework for the
evaluation. The components of the model addressed by the survey were:

. Benefits partners expected to achieve from their partnerships with the Census Bureau.

. Census Bureau contributions to the partnership (the wide variety of materials Census
provided to participating organizations).

. Partner contributions to the partnership (activities partners conducted to publicize and
increase awareness of the census, to get their target populations counted, and to assist
with Census Bureau operations and initiatives, financial contributions, and in-kind
contributions partners made to support and promote Census 2000 efforts).

. Structures and processes that existed between the Census Bureau and partners to
accomplish partnership goals.

Census Bureau staff drew a stratified random sample of 15,803 from a frame of partners that
were entered in the Contact Profile Usage and Management System at the time the sample was
drawn. Data were collected over a six month period by both mail and Computer Assisted
Telephone Interviewing (CATI) methods. The survey achieved a 67.9 percent response rate.

Seventy to 81 percent of partners responded that they placed “Moderate emphasis” or “A lot of
emphasis” on each of five Partnership Program goals. Partners’ expected benefits of
participation were aligned with the Census Bureau’s goals for the program. From the partners'
view, contributions the Census Bureau made were highly valued. The majority of partners
(ranging from 71.3 percent to 88.0 percent) that used each of the 18 types of materials rated the
material as "Moderately Helpful" or Very Helpful." Non-English materials were used by more
than 90 percent of all organizations that received them and these materials were also rated as
"Moderately Helpful" or "Very Helpful" by more than 80 percent of partners that used them.

Seventy percent of respondent organizations reported that they conducted one or more activities.
Mean ratings for all activities were above the 3.1 level of the four point scale (1 = “Not at all
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Helpful” to 4 = “Very Helpful”), indicating that across all partners, every activity was considered
to be at least “Moderately Helpful” in achieving Partnership Program goals. Relatively few of
the partners responded that they made any type of financial contributions to the partnership.
Results indicated that partners contributed more in terms of resources (e.g., staff time, space,
materials, etc.) rather than spending organizational funds.

The majority of partners (70 percent) reported that Census Partnership Specialists helped them
promote Census 2000. More than half of the partners reported that the direct Census support and
Census participation in their activities was helpful. Overall, partners were satisfied with the
process in place to furnish them with Partnership materials. A majority of partners indicated that
the Partnership Program helped them to reach their goals for participating, more so for goals of
reaching and educating the target population (67 percent and 72 percent, respectively) than for
minimizing the target population's fear of providing information to the government (60 percent).

Of partners expressing an opinion (79 percent of all partners), 84 percent were positive about

their intent to participate as partners again. This result suggests the overall success of the

program.

Recommendations for practices that should stay the same:

. Continue to define common goals that partners perceive as benefits.

. Continue use of the variety of materials for education and awareness. Continue to make
use of the specific materials that were rated most used and most helpful. Continue to

develop and use language-appropriate materials.

. Encourage future partners to conduct the types of activities that partners considered
successful during Census 2000.

. Continue to provide liaison support to partners through Partnership Specialists.

. Continue to provide direct Census support for partner activities and Census participation
in those activities.

Recommendations for practices that should change:

. Make partner benefits more explicit.

. Re-evaluate the use of specific materials that were rated least used and least helpful.

. Improve the process for furnishing materials to partners.

. Incorporate qualitative feedback obtained from partners into any plans for improvement

for the next census cycle.
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Category E - Special Places and Group Quarters
Summaries of the three evaluations in the Special Places and Group Quarters category follow.

Evaluation E.1.b, Evaluation of the Facility Questionnaire (Computer Assisted Telephone
Interviewing and Personal Visit) (Stevens 2003)

This evaluation compared the classification of special places, also known as special place type
coding, collected at three different times during Census 2000. It specifically included
comparisons of the special place type code recorded during the Special Place Facility
Questionnaire operation, Reinterview, and the Special Place Advance Visit operation. Special
place type coding was conducted to determine the path the remainder of the interview would
follow in the Special Place Facility Questionnaire and Special Place Advanced Visit operations.
In addition, subsequent operations of data collection were dependent on it. This evaluation was
designed to answer two questions related to special place type coding which help describe the
consistency of the special place type coding across the three operations listed above.

Note that, although the Special Place Facility Questionnaire and Special Place Advance Visit
operations recorded special place type codes, the primary purpose of these operations was to
collect group quarters type codes. This evaluation focused on special place type codes. The
conclusions from this evaluation should not be applied to group quarters type codes. The 2010
Census plan is to emphasize group quarters type codes rather than special place type codes.
Therefore, results from this evaluation may not be influential to the 2010 design.

About 25 percent of the special place codes changed from the Special Place Facility
Questionnaire to the Reinterview and 38 percent of the special place type codes changed from
the Reinterview to the Special Place Advance Visit. Omitting the Reinterview operation, 25
percent of the special place type codes changed from the Special Place Facility Questionnaire to
the Special Place Advance Visit. However, of the 25 percent that changed from the Special
Place Facility Questionnaire to the Special Place Advance Visit, most are different because the
special place was deleted from the census and not because of a change in the coding of the
special place.

Discrepancies in the special place type code differ somewhat by type of special place.
Specifically, large/complex special places were more likely to have a discrepancy in the special
place type code than other special places. However, this difference may not be of practical
significance.

Recommendations include that future evaluations base the comparison on the group quarters
type code instead of, or in addition to, the special place type code. A group quarters type code
comparison is more appropriate since it is the classification by which data are tabulated in census
products.
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Evaluation E.5, Revision 1, Group Quarters Enumeration (Jonas 2003b)

The Group Quarters population consists of all persons who do not live in housing units such as
single-family houses, apartments, and mobile homes, but rather in group situations such as
college dormitories, nursing homes, military barracks, prisons, juvenile institutions, migrant
worker dormitories, convents, and group homes. A Special Place is an administrative entity
containing one or more Group Quarters. The Group Quarters are where people sleep. For
instance, a university is a Special Place and each dormitory is a Group Quarters. This evaluation
was designed to document the counts of Special Places, Group Quarters, and Group Quarters’
population and other operational aspects of the Group Quarters enumeration.

Group Quarters enumeration succeeded in its underlying mission of gaining a fundamentally
accurate count of the Group Quarters population. The Group Quarters universe was home to 7.8
million people in 2000. These people were enumerated in 192,286 Group Quarters in 100,358
Special Places. Universities, military bases, and correctional institutions were the largest special
places, as measured by both size of population and number of Group Quarters per Special Place.
Special Places with 1,000 or more people were made up almost entirely of persons in colleges,
prisons, and military bases (99 percent of that population were in these types of places).

Overall, forty percent of Special Places had less than ten residents and 61 percent had less than
25 residents. These were mostly group homes and Service-Based Enumeration (SBE) sites or
“other” Special Places. The 40 percent of Special Places with less than ten residents had only
2.3 percent of the Group Quarters population.

More Group Quarters questionnaires were filled out from administrative data than by any other
method, with nursing homes, hospitals, group homes, and correctional institutions using
administrative data most frequently.

Over 200,000 Group Quarters person records (2.6 percent of all Group Quarters person records)
had all characteristics imputed. Over 55,000 of these persons were enumerated on
questionnaires that could not be processed because the hand-transcribed Group Quarters ID was
either not entered on the form by an enumerator or was an erroneous ID that could not be
identified with a Group Quarters.

An estimated 4.4 percent of persons in Group Homes or religious Group Quarters were counted
twice; once by the Group Quarters enumeration process and again on a household questionnaire
returned by mail. Scheduling constraints did not allow Census addresses to be removed from the
housing unit address mail list if they were also found to be included as a Group Quarters address.
As such, some addresses were identified as duplicate addresses but enumerated twice. This
occurred primarily among Group Homes and religious Group Quarters.

Nearly 150,000 housing units were identified by Group Quarters enumerators at Group Quarters

and at transient locations such as recreational vehicle parks. These housing units contributed
over 260,000 persons to the census.
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Recommendations include a number of changes to Group Quarters enumeration for 2010:

. Use available technology to track individual questionnaires from enumeration to data
capture.
. Improve the address list creation process by gathering data on Special Places from Web-

based sources, tailor address list creation and enumeration strategies to each major
category of Group Quarters, and give large Special Places the option of providing Group
Quarters data by electronic or printed records rather than by telephone and in-person

interviews.
. Reduce duplication between the address files for Group Quarters and housing units.
. Be prepared for use of administrative data in enumeration.

Evaluation E.6, Service-Based Enumeration (McNally 2002)

The goal of SBE was to provide people experiencing homelessness an opportunity to be included
in the census. The Census Bureau developed a specialized operation to enumerate selected
service locations that serve people experiencing homelessness. It is important to note that the
Census 2000 count of the SBE population does not represent a complete count of people
experiencing homelessness.

Between March 27 and March 29, 2000, the Census Bureau enumerated people at emergency
shelters, soup kitchens, regularly scheduled mobile food vans, and targeted nonsheltered outdoor
locations. People on Be Counted Forms who marked the “No Address on April 1, 2000" box or
indicated they were homeless in the address section also were included in the SBE universe.

There were 14,817 SBE sites in Census 2000. More than half (51 percent) of the locations were
shelters. There were a total of 258,728 person records data captured from shelters, soup
kitchens, regularly scheduled mobile food vans, and targeted nonsheltered outdoor locations.
Most of the data captured person records (90 percent) were from shelters, soup kitchens and
regularly scheduled mobile food vans.

The SBE operation appears to be a successful method of including in the census people who are
experiencing homelessness. A total of 283,898 people were tabulated in Census 2000 as a result
of the SBE operation. This total includes 9,963 persons imputed into the Census 2000
population.

There was a total of 258,728 questionnaires captured from the SBE program. Almost all (99

percent) of the data captured person records had at least two or more data characteristics (name,
sex, age and/or date of birth, Hispanic origin, and race).
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Approximately 87 percent of the data captured persons contained enough information for the
questionnaire to be included in the unduplication process. That is, the questionnaire had a first
and last name with combined fields containing at least three alphabetic characters and at least
two person characteristics, one of which was date of birth or age. The Census Bureau was able
to match and unduplicate 16,787 person records during data processing. However, it was
discovered that 2,410 of these records were erroneously identified as a duplicate record.

A total of 38,415 people completed a Be Counted Form and marked the “No Address on
April 1, 2000" box on that form or indicated they were homeless in the address section. Of
these, the Census Bureau was able to match and unduplicate 3 percent to people enumerated
during the SBE operation. The Be Counted program added 35,121 persons without a usual
address to Census 2000. Most of these (31,994) were tabulated with the population for SBE
sites. The remainder were tabulated with the Group Quarters population.

Based on the results of this evaluation, the Census Bureau should continue supporting SBE for
the 2010 Census.

Category F - Address List Development
Summaries of the ten evaluations in the Address List Development category follow.
Evaluation F.2, The Address Listing Operation and Its Impact on the MAF (Ruhnke 2002)

The evaluation of the Address Listing operation for Census 2000 examined the operation's
impact on creating the MAF for certain areas of the country. The Census Bureau conducted the
Address Listing operation from July 1998 to May 1999 and used the results to create the initial
address list for areas that would be enumerated using U/L methodology during Census 2000. In
the Address Listing operation, census enumerators canvassed door-to-door to identify the
mailing address and physical location of addresses in areas where the Census Bureau believed
that problems were likely with developing an accurate mailing list and delivering census
questionnaires through the mail. The enumerators also located each housing unit with a map
spot on a block map and collected an occupant name and telephone number, when possible.
This evaluation looked at the number, geographic location, characteristics, and quality of
addresses listed during the Address Listing operation.

Stateside, about 22 million housing units were listed in the Address Listing operation. An
additional 1.4 million addresses were listed in Puerto Rico. All of Puerto Rico was canvassed
during the Address Listing operation and was enumerated using U/L methodology.

Despite Address Listing occurring in mostly rural areas of the U.S., over 73 percent of the units
had complete city-style (house number, street name) addresses. About 14 percent of the units
had incomplete or no address information, but location descriptions of the units were recorded
for over 95 percent of those units. Both city-style address information and location descriptions
enable enumerators to locate the units on the ground when they deliver the census forms during
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U/L and other census field operations. The presence of a map spot, a unique identifier for a
housing unit on a census map within a block, is also crucial when trying to locate a unit in rural
areas. Over 99 percent of the Address Listing adds had map spots.

Addresses eligible for the DMAF included those that represent potential residential housing units
that are coded to census blocks and have map spots. Over 99 percent of the Address Listing
adds were delivered to the DMAF and approximately 94 percent of all Address Listing adds
were included in the final Census 2000 counts.

In areas where most mailing addresses are city-style (for example, 101 Main Street), the Census
Bureau created the MAF by combining addresses from the 1990 Census Address Control File
with addresses in the USPS Delivery Sequence File (DSF). Approximately 43 percent of
addresses added in Address Listing matched to addresses that were identified as residential on or
before the September 1998 USPS DSF. About 280,000 blocks in U/L areas had all of their
addresses match to the DSF. This is about 14 percent of all blocks in which there was at least
one unit listed during the Address Listing operation.

Listers were allowed two telephone callbacks to collect mailing address information during the
Address Listing operation. There were three additional personal visit callbacks used to obtain
address information in 36 of the approximately 3000 counties in which Address Listing was
done. The 36 counties were the sites of the 1999 ACS. The additional callbacks were made to
maximize mail response in that survey. It appears that the additional callbacks may have
contributed to the success of obtaining additional address information, although not in any
significant manner.

Recommendations resulting from this evaluation include:

. Reassess the methodology of delineating Mailout/Mailback versus U/L areas. It may be
reasonable in some Census 2000 U/L enumeration areas to use the DSF as an address list
building tool.

. Since the impact of the additional callbacks on obtaining mailing address information

appears small and the necessary cost data were not available to do an effective cost
comparison, additional callbacks for a future Address Listing operation are not
recommended at this time.

Evaluation F.3, Evaluation of the Local Update of Census Addresses 98 (LUCA 98) (Owens
2003)

The Census Bureau conducted the Census 2000 LUCA 98 program in mailout/mailback areas
from May 1998 to June 2000. The Census Bureau invited local and tribal governments to
participate. Those who participated were sent lists of housing units in the census blocks in their
area. The address list for the LUCA 98 program included addresses from various MAF sources,
including the 1990 Address Control File, two USPS DSF deliveries, and the Block Canvassing
operation. There were approximately 81.5 million addresses from these sources on the MAF

A33



that were eligible for review in the LUCA 98 program. Governments updated the lists by
adding, deleting, or correcting addresses. The Census Bureau then verified most of those
updates. This evaluation documented the results of the LUCA 98 program.

There were 17,424 governmental units eligible to participate in the LUCA 98 program. A total
of 9,263 governments participated. The housing units in these jurisdictions geographically
covered approximately 92 percent of the housing units in areas eligible for LUCA 98. Although
about half of all eligible governments participated, a little more than a third of eligible
governments provided any updates in the form of adds, deletes, or corrections. The Census
Bureau should investigate ways to increase government participation, especially focusing on
ways to aid the governmental unit in providing updates once they have agreed to participate. In
general, smaller governments (as determined by the number of housing units in the
government’s jurisdiction in 1990) had lower participation rates than larger ones. Governments
may have not participated because they did not have enough resources to do the task or they
knew that larger governments in their area were already updating addresses for the Census
Bureau.

LUCA 98 participants reviewed address lists and added addresses for residential units in their
jurisdiction that they believed did not exist on their review materials. They added 5,302,094
addresses to the MAF, which represents a 6.5 percent increase in housing units in
mailout/mailback enumeration areas. Approximately 95 percent of LUCA 98 participant adds
were included on the initial census address list. Many were added to the initial list as
“provisional” adds, to be verified after the first census mailing. Approximately 58 percent of
adds were confirmed to exist as residential addresses in the Block Canvassing operation or the
LUCA Field Verification operation. About 58 percent of adds were in the final census housing
unit inventory.

The LUCA 98 participants deleted (or declared nonresidential) any address on their address list
that they believed did not exist in their jurisdiction as a residential unit. They deleted 490,613
addresses from the MAF. LUCA 98 participants corrected 2,762,050 addresses. The corrections
included geographic as well as address information.

LUCA 98 participating governments appealed 313,853 addresses. A total of 303,410 of those
addresses were added to the MAF after approval by the Census Address List Appeals Office that
was set up by the Office of Management and Budget. There were 141,580 appeal addresses that
were included on the final Census address list.

The participants of the LUCA 98 program contributed to the address list in many areas.
Although the updates had a large impact on the update of the MAF for Census 2000, the timing
of the program with other Census 2000 address updating operations introduced some complexity
in determining the true impact of updates to the final census results. However, about 505,530
addresses in the final census were provided by LUCA 98 participants and may not have been
provided by any other census operation.
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To understand the true impact of LUCA in the future, the Census Bureau should allow sufficient
time for the completion of government updates prior to Block Canvassing activities. This would
reduce the complexity of processing, as well as eliminate the need for another operation to
validate updates.

Evaluation F.5, Block Canvassing Operation (Burcham 2002)

The Block Canvassing operation was one of the largest operations the Census Bureau conducted
to update the MAF in preparation for Census 2000. It occurred in the winter/spring of 1999.
The operation required field listers to conduct a 100 percent canvass of residential addresses in
areas containing predominantly city-style addresses. Results from Block Canvassing were used
to assign each housing unit to one of six basic action code categories: Verify, Add, Delete,
Address Corrected, Geographic Corrections, and Add and Verify.

This evaluation quantified the impact of the Census 2000 Block Canvassing Operation on the
MATF by profiling the housing units that Block Canvassing added to, deleted from, and corrected
on the MAF. This evaluation did not provide a thorough comparison of Block Canvassing
results to final census results or to the MAF building process as a whole.

Block Canvassing listers added 6,389,271 addresses to their listing pages. About 95 percent of
the added units had city-style addresses. Based on preliminary results, Block Canvassing
appears to have had a high level of geocoding accuracy. Over 94 percent of the adds showed a
Block Canvassing block code equal to the official block code on the MAF. Around 29 percent
of addresses added by Block Canvassing actually were on the MAF before Block Canvassing
occurred but were either ungeocoded until Block Canvassing geocoded them, moved to different
blocks by Block Canvassing, or considered nonresidential until Block Canvassing determined
that they were residential units.

Block Canvassing listers deleted 5,146,320 addresses from their listing pages. The original
source of an address is the first source that added the address to the MAF. In general, Block
Canvassing deleted a larger proportion of addresses that had a newer original source than
addresses with an older original source. For example, the 1990 Address Control File showed a
lower percentage of deletes than the November 97 DSF.

Around 78 percent of the added units were valid housing units in Census 2000 and almost 24
percent of the deleted addresses were later enumerated as housing units in the census. About 96
percent of addresses coded as existing by Block Canvassing ended up as valid housing units in

the census. Also, 96 percent of all addresses sent to Block Canvassing to be verified showed
consistent results between Block Canvassing and the census.

Block Canvassing provided a large number of updates to the MAF. Block Canvassing not only
improved the coverage of addresses on the MAF, but also improved the geocoding of addresses
on the MAF. Block Canvassing played a significant part in correcting unit designations in multi-
unit basic street addresses. If the Block Canvassing listers had not checked individual addresses
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within multi-units, but only verified the number of units at the multi-units, the MAF would not
have this added improvement.

A relatively large number of Block Canvassing adds and deletes turned out to be inconsistent
with final census results. However, the consistency between Block Canvassing and the census,
as a whole, appears to be relatively good.

Recommendations resulting from this evaluation include:

. Continue to explore the possibility of targeting areas with certain characteristics as
priority areas for updating the file. The clustering results in this evaluation should be a
first step to showing how to target areas for MAF updates.

. Make additional efforts to see if quality review programs can reduce inconsistencies for
added and deleted addresses.

Evaluation F.6, Evaluation of the Local Update of Census Addresses 99 (LUCA 99) (Owens
2002)

The Census Bureau conducted the Census 2000 LUCA 99 program in U/L and
Update/Enumerate (U/E) areas from January 1999 to June 2000. This evaluation documented
the results of the LUCA 99 operations.

There were 30,375 functioning governmental units eligible to participate in the LUCA 99
program. A total of 10,925 governments participated and they covered approximately 68 percent
of the housing units in eligible areas. Although about 36 percent of all eligible governments
participated, only 17 percent of eligible governments provided any updates in the form of adds,
deletes, or corrections.

There were approximately 23,227,788 addresses from Address Listing (in the U.S. and Puerto
Rico) that were geocoded with a map spot and eligible for review in the LUCA 99 program. The
Census Bureau sent 2,186,765 addresses out for review to participating governments in the
stateside LUCA 99 Recanvass operation. Field representatives verified that about 76 percent of
them existed as residential units. They deleted approximately 6 percent of the addresses and
determined that less than two tenths of a percent were nonresidential. They made corrections to
the remaining 18 percent of addresses on their lists.

The Census Bureau sent a total of 35,563 addresses out for review in Puerto Rico. Field
representatives verified that about 93 percent of them existed as residential units. They deleted
approximately 7 percent and determined that less than one tenth of a percent were nonresidential.
There were no corrected addresses in Puerto Rico.

Field representatives for the LUCA 99 Recanvass operation updated the address list and added
any unit that existed as a residential unit in the block that was not already on the list. They
added 328,174 addresses, which represents a 15 percent increase in housing units in U/L
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enumeration areas in the U.S. (excluding Puerto Rico) that were recanvassed. Field
representatives added 9,874 addresses in Puerto Rico, which represents about a 28 percent
increase in housing units in areas that were recanvassed. Approximately 99.5 percent of LUCA
99 Recanvass adds in the U.S. and Puerto Rico were included on the initial census address list.
About 85.2 percent of those adds were in the final census housing unit inventory.

LUCA 99 Recanvass field representatives deleted (or declared nonresidential) 145,378 addresses
from their listing pages in the U.S. and 2,543 addresses in Puerto Rico. LUCA Recanvass field
representatives corrected 388,838 addresses in the U.S. and Puerto Rico.

After participating local governments received feedback from the Census Bureau, they could
appeal specific addresses. Participants appealed 18,442 addresses. Approximately 54 percent
(10,053) of the addresses appealed by local governments were included on the final census
address list.

The Census Bureau should continue to pursue LUCA type programs in non-city-style address
areas for future censuses and tests. Also, the Census Bureau should investigate ways to increase
government participation in LUCA programs.

Evaluation F.10, Evaluation of the Update/Leave Operation (Pennington 2003)

In Census 2000, U/L was intended for use in areas with some addresses that were not city-style.
Noncity-style addresses, such as Rural Route and Box or P.O. Box, are often not linked to the
physical location of the housing unit. When there is only a location description for a unit but no
address, mail delivery of the questionnaire is not a possibility. U/L areas were primarily rural,
but not too remote or sparsely populated. Designation of U/L areas was made by block. In
Puerto Rico, U/L was the sole enumeration method. Questionnaires with preprinted address
labels were hand-delivered to every housing unit on the U/L address list. Existing housing units
that were not listed on the address register also required questionnaires, but these questionnaires
were hand-addressed and added to the address register. Since staff were in the field delivering
the questionnaires, they could also make other updates to the address list and to the maps during
the U/L operation. This evaluation quantified the U/L operation as one means of assessing its
effectiveness and value to the census-taking process.

There were 23,525,257 addresses in the stateside U/L operations and 1,471,225 in

Puerto Rico. These numbers represent the addresses that had either a labeled questionnaire or a
hand-addressed questionnaire. Questionnaires were to be distributed to all housing units
appearing in U/L areas. Some of the addresses on the U/L address list were deleted as
nonexistent or nonresidential in the U/L operation and the labeled questionnaires were not
delivered. Deleted addresses are included in the workload calculation because it takes time and
effort to try to locate such addresses.

Stateside U/L operations added 1,644,174 addresses, while 111,787 addresses were added during
U/L in Puerto Rico. The number of corrections in stateside areas was 9,045,814, with 751,156 in
Puerto Rico. Some number of these corrections were to the occupant name and telephone
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number fields. These fields quickly became out of date. The number of deletes, either as
nonexistent or as nonresidential, was 1,228,987 in stateside areas and 122,815 in Puerto Rico.
Some units that were deleted in U/L were matched to U/L adds after processing, resulting in
24,265 moves, all of which were stateside. Units on the address list for U/L that did not receive
any of these field actions were said to be verified. There were 11,582,017 verified addresses
stateside and 485,467 verified addresses in Puerto Rico.

Not every address added in the U/L operation was included in the census. Some records were
not included because they did not contain sufficient address information for adding to the
address list or data sufficient to be assigned to a block. Other added records were found in
subsequent operations to represent housing units that did not exist in the designated block, either
because the unit was nonexistent or because the unit existed in another block. Of the 1,644,174
U/L adds in the U.S., 85.2 percent were in the final Census counts. In Puerto Rico, 83.7 percent
of the 111,787 added addresses were included in the counts.

Recommendations resulting from this evaluation include:

. Research areas that could be converted to a mailout/mailback methodology. The analysis
revealed large numbers of blocks in U/L areas that were wholly covered on the DSF.

. Assess the value of updates to the occupant name and telephone number fields.
Evaluation F.11, Urban Update/Leave (Rosenthal 2002a)

The Census Bureau conducted the Urban U/L operation from March 3 to March 31, 2000. The
objective of the Urban U/L operation was to improve coverage by improving the deliverability
of the questionnaires and updating address information and census maps. The Urban U/L
operation targeted areas deemed unsuitable for Mailout/Mailback. Primarily, these areas
included multi-unit buildings where the USPS delivers the mail to a drop point instead of
individual unit designations and urban communities that had city-style addresses but many
residents picked up their mail at a P.O. box. The Urban U/L operation relied on the local regions
to identify areas based on their knowledge of whether the USPS could adequately deliver the
census questionnaires. In Urban U/L areas, enumerators delivered the census questionnaires and
updated address registers and census maps, concurrently. Residents were asked to complete and
mail back their census questionnaires. Eight regions participated in Urban U/L: Atlanta, Boston,
Chicago, Dallas, Denver, Detroit, Philadelphia, and Seattle. Twelve states and DC had Urban
U/L areas.

Nationwide, 12,843 blocks were covered by Urban U/L. Almost 60 percentof these blocks
contained housing units. The MAF had 314,059 residential addresses in Urban U/L blocks.
After removing known duplicates, there were 310,114 addresses. Of the 310,114 addresses,
280,086 addresses, or 90.3 percent, were delivered to the DMAF. Ultimately, 238,216
addresses, or 85.1 percent of the DMAF addresses, were enumerated in the census as either
occupied or vacant housing units.
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Urban U/L contributed to the success of Census 2000 by improving the address list and
successfully targeting hard-to-enumerate areas. Of the 267,005 addresses in the address
registers, 18.1 percent were updated. There were 13,131 additions during questionnaire delivery,
a 4.9 percent increase to the addresses printed in the address registers.

There were 2,114 blocks where 75 percent or fewer of the housing units in the block matched the
DSF. These blocks contained 15.3 percent of the housing units in Urban U/L areas. Such blocks
would presumably present mail delivery challenges for the USPS.

Less than 1 percent of Urban U/L housing units were drop delivery; that is, mail is delivered to a
central location instead of to individual units of a multi-unit structure. While these addresses
were included in Urban U/L, they did not make up a large part of the Urban U/L housing units in
the census. Furthermore, the variable used to identify drop delivery status is not robust.

Close to one-quarter of the housing units in the census with hard-to-count scores were in the
hardest hard-to-count class. The Planning Database provided a 1990 Census tract-level hard-to-
count score, a composite measure of characteristics correlated with success in counting people.
Evaluators classified each hard-to-count score into one of ten hard-to-count classes. Matching
the Census 2000 census tracts to the Planning Database, 189,045 addresses, or 79.4 percent of
the Urban U/L housing units in the census, were in census tracts that could be matched between
the 1990 Census and Census 2000.

Persons under 18 years old, African Americans, and renters were over-represented in Urban U/L
areas as compared to the nation. These traditionally undercounted persons were enumerated by
mail at lower percentages than the average household or persons in Urban U/L areas.

Recommendations resulting from this evaluation include:

. Designate areas for Urban U/L based on headquarters’ objectives supplemented by RO
input instead of the current practice of the regions designating areas as Urban U/L.

. Conduct more field work or receive better USPS input to identify drop delivery status.

. Expand use of the Planning Database to target hard-to-count areas deemed suitable for
Urban U/L.

. Consider enumerating traditionally undercounted areas using U/E instead of Urban U/L.

Evaluation F.12, Update/Enumerate (Rosenthal 2002b)

The U/E method targeted communities with special enumeration needs and areas where most
housing units may not have had house number and street name mailing addresses. These areas
included resort areas with high concentrations of seasonally vacant housing units, selected
American Indian reservations, and colonias. In U/E areas, enumerators updated their address
registers and census maps and enumerated the housing unit at the time of their visit. LCOs,
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using general guidelines, designated areas for U/E. Every Regional Census Center (RCC) except
Detroit had areas enumerated using the U/E methodology. Thirty-five states had U/E areas.

Nationwide, 183,889 blocks were covered by U/E and 75,827 of these blocks (41.2 percent)
contained housing units. The MAF had 1,169,090 residential addresses in U/E blocks, after
removing known duplicates. Of the 1,169,090 addresses, 90.4 percent were delivered to the
DMAF. Ultimately, 956,214 U/E addresses (90.5 percent of the DMAF addresses) were
enumerated in the census as either occupied or vacant housing units.

This evaluation looked at the extent of address updating, descriptive statistics of the addresses,
demographic characteristics of the households and people living in U/E areas, and timing and
cost of the operation.

The U/E operation contributed to the success of Census 2000. U/E helped the Census Bureau
improve the address list and demonstrated that areas suited to field enumeration were identified.

Of the 926,861 addresses in the address registers, 37.2 percent were updated. The most frequent
updates, corrections (change in the address), were made to 284,127 addresses. The remainder of
the updates were nearly all deletions. There were 129,692 U/E additions during field
enumeration, a 14.0 percent increase to the addresses printed in the address registers.

For 71.9 percent of blocks, no more than 25 percent of the housing units in the block matched
the DSF. These blocks contained 60.6 percent of the U/E housing units. Such blocks would
presumably present mail delivery challenges.

Of the addresses in the census, 15.2 percent had no address information; that is, the housing unit
was missing the house number, street name, rural route, and P.O. box information.

The Planning Database provided a 1990 Census tract-level hard-to-count score, which is a
composite measure of characteristics correlated with success in counting people. Evaluators
classified each hard-to-count score into one of ten hard-to-count classes. Matching the Census
2000 tracts to the Planning Database, 59.2 percent of the U/E addresses in the census were in
tracts that could be matched. While about one quarter of the addresses were in the top three
hard-to-count classes and few addresses (0.6 percent) were in the bottom two hard-to-count
classes, U/E was not limited to the most difficult hard-to-count classes. These results show that
the Census Bureau followed the 1995 Census Test recommendation to not target U/E based on
hard-to-enumerate criteria.

The higher-than-national enumeration rates of American Indians/Alaska Natives, Hispanics, and
vacant housing units indicate successful targeting of areas with special enumeration needs.

The average household size in U/E areas was 2.9 persons, compared to 2.6 persons nationally.
The U/E vacancy rate of 38.7 percent was higher than the national vacancy rate of 9.0 percent.
Most vacants were seasonal vacants. Of occupied housing units, 76.1 percent were owned,
compared to 66.2 percent nationally. Of persons, 49.6 percent were male, compared to 49.1
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percent nationally. Of persons, 31.9 percent were under 18 years old, compared to 25.7 percent
nationally. Of persons, 23.6 percent were Hispanic, compared to 12.5 percent nationally. Of
persons, 1.5 percent were African American, compared to 12.3 percent nationally. Of persons,
27.7 percent were American Indian/Alaska Native, compared to 0.9 percent nationally.

U/E was conducted from March 13 to June 5, 2000, one week past the planned May 30, 2000
end date. The extra time was needed to enumerate an American Indian reservation at the bottom
of the Grand Canyon, accessible only by mule.

Evaluation F.13, List/Enumerate (Zajac 2002)

List/Enumerate (L/E) was an operation used in sparsely populated areas of the country. Census
enumerators were assigned areas to canvass and were given census maps for these areas. The
enumerators were responsible for listing addresses within their area on blank address register
pages, locating the addresses on census maps (map spotting), and conducting an interview to
collect census information for each address. The operation, which included reinterview and field
followup components, was carried out from mid-March 2000 to the beginning of July 2000.

This evaluation examined the characteristics of addresses added to the MAF by L/E.

L/E was responsible for adding 392,368 addresses nationwide to the MAF. Of these addresses,
391,276 met the eligibility criteria to be in the census. This is about 99.7 percent of all added
L/E addresses. Of the addresses eligible to be in the census, 389,749 addresses were actually
included in the final census count. This represents 99.6 percent of the eligible L/E addresses and
99.3 percent of all added L/E addresses.

A total of 47,927 blocks had at least one L/E address. Of these blocks, 4.7 percent had all of
their addresses recognized by the USPS. This indicates that these blocks could have possibly
been converted to the Mailout/Mailback enumeration methodology. These blocks contained 1.4
percent of the addresses added during L/E.

L/E appears to be successful for the following reasons:

. Coverage: A total of 392,368 addresses were added from the operation.

. Future Locatability of Addresses: Over 50 percent (197,525 of the 392,368) were
complete city-style type addresses. Of the 160,232 addresses that were not complete

city-style or not complete rural route, 85.2 percent had location description information.
In addition, 98.7 percent of all added L/E addresses had a valid map spot.

. Quality of Addresses: About 99.3 percent of the 392,368 addresses made it into the
census.
. Targeting of Areas: Only 1.0 percent of the blocks in L/E had all of their addresses

recognized by the USPS. These blocks represent just 1.4 percent of the addresses added
during the operation.
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Evaluation F.15, An Assessment of Addresses on the MAF ""Missing' in the Census or
Geocoded to the Wrong Collection Block (Ruhnke 2003)

One of the results of the Accuracy and Coverage Evaluation (A.C.E.) included a representative
sample of addresses that were coded as "missing" from the census. This evaluation conducted
additional research to better understand these "missing" addresses and to examine the reasons for
their status of "missing" after the A.C.E. Final Housing Unit work was completed. Evaluators
matched the addresses coded as "missing" to all non-duplicate housing units on the MAF in a
larger geographic search area than the one used by the A.C.E. and searched for matches in the
tract which included each address and in all surrounding tracts. The main focus in understanding
these "missing" addresses was to determine if they were actually included in the census as
housing units, but were incorrectly geocoded to a collection block outside of the A.C.E.
geographic search area. Since matching was not limited to census addresses, but included all
non-duplicate housing units on the MAF, evaluators were able to examine addresses that were on
the MAF or the DMAF but were excluded from the census.

About 8,900 of the sample units coded as "missing" by the A.C.E. were matched to units on the
MAF during this evaluation. About 4,800 of them were matched to addresses that were included
in Census 2000. Of those census matches, about 3,100 were geocoded in error in the census to a
collection block that was different than the block provided by the A.C.E. The other 1,700 units
were matched to census addresses that were geocoded to the same block as the A.C.E. “missing”
addresses. There are two primary reasons that these census units were not included in the census
address list used for the A.C.E. address matching.

The first reason is that some of these units were identified as potential duplicates during the
Census 2000 Housing Unit Unduplication operations and were therefore kept out of the A.C.E.
Final Housing Unit matching operation. About 78 percent of the matches to in-census units in
the same block were potential duplicates that ultimately were reinstated in the census. The
remaining 22 percent of the in-census matches to A.C.E. “missing” units in the same block were
not reinstated duplicates. A reason that these units were excluded from the address list used for
the A.C.E. address matching is that they were not geocoded to an A.C.E. sample block at the
time of the Final Housing Unit matching, but were moved into an A.C.E. sample block in time
for evaluation work.

Of the approximately 8,900 sample addresses coded as "missing" by the A.C.E. that matched to
the MAF in this evaluation, about 4,000 were not included in Census 2000. That is, these units
were listed and confirmed as good, residential addresses during the A.C.E., but the Census
Bureau’s rules for creating the DMAF and the Hundred Percent Census Unedited File excluded
them from the census. Those units represent a weighted estimate of 1.3 million units coded as
erroneously excluded from the census as measured by the A.C.E. and this evaluation.

About 28 percent of the cases coded as erroneously excluded units were never delivered to the
DMAF. There are a number of reasons units on the MAF would have not been sent to the
DMAF as a result of the Census Bureau’s rules for developing the Census 2000 address frame.
One of the reasons a unit would not be included on the DMAF is if it was coded by the USPS as
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nonresidential on the DSF. The Census Bureau excluded those addresses from the original
census address list because it would not be prudent to mail questionnaires to all nonresidential
addresses. The Census Bureau relied on field listing operations to add those units if they were
actually residential units by Census Bureau definitions.

About 49 percent of the cases coded as erroneously excluded units were on the DMAF, but were
deleted during the Kill Process. The goal of the Kill Process was to identify units that were most
likely bad addresses (for example: a unit for which no census form was received and the unit was
deleted in both the NRFU and CIFU operations) and remove them from the census.

About 22 percent of the cases coded as erroneously deleted units were on the DMAF but were
determined to be potential duplicates during the Housing Unit Unduplication operations through
address and person matching algorithms. The Census Bureau ultimately decided to exclude
those units from Census 2000. The amount of erroneous deletions from the Unduplication
operation as measured in this evaluation is potentially overstated. This comes from the fact that
the A.C.E. may have coded something as missing from the census, when it was actually included
in the census with a different form of the address. The Unduplication operation may have
recognized the duplication but removed the version of the address that the A.C.E. listed.

The estimated percentage of census addresses that were geocoded to the incorrect Census 2000
collection block is 4.8 percent (standard error is 0.3 percent). The estimated percentage of
geocoding error in the census was significantly higher in Mailout/Mailback enumeration areas
(5.5 percent) than in U/L (1.7 percent) or L/E areas (1.2 percent).

Geocoding error was more prevalent among housing units in multi-unit structures. Housing
units in both small and large multi-unit structures had a significantly higher geocoding error
estimate than single units or housing units in two-unit structures. Additionally, large multi-units
(housing units in structures with ten or more units) had a significantly higher geocoding error
estimate than small multi-units (housing units in structures with three to nine units). The
geocoding error estimate for both single housing units and two-unit structures was about 3
percent, for small multi-unit structures was about 5 percent, and for large multi-unit structures
was about 11 percent. Geocoding errors are expected to be higher for units in multi-unit
structures because geocoding error is a structure-based problem. Geocoding the structure to the
wrong block causes every unit in that structure to be geocoded to the wrong block. The larger
the structure, the larger the number of geocoding error cases there will be if the structure is
geocoded to the incorrect block.

Geocoding error of census addresses was less frequent in certain regions of the country. The
geocoding error estimate for the Midwest (3.8 percent) was significantly lower than the
geocoding error estimate for the South (5.7 percent). There were no other significant
differences. Geocoding error estimates also differed for some of the ROs. The Boston and
Kansas City ROs both had a significantly lower geocoding error estimate than the national
estimate of 4.8 percent.
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One of the reasons addresses were coded as "missing" from the census during the A.C.E. was
because they were incorrectly geocoded in the census to a collection block outside of the scope
of the A.C.E.'s geographic search area.

Recommendations include:

. Research the possibility of collecting Global Positioning System coordinates for
addresses in the census, to help enumerators find their assignments and to ensure
geocoding units to the correct block. Consider getting better geocoding for the areas with
the highest geocoding error rates, which are Mailout/Mailback areas. This research is
currently underway.

. Conduct research to refine procedures for identifying and deleting units believed to be
duplicates. The unduplication process appears to have deleted many units which should
have been included in the census. Work has already begun on building an unduplication
process into the 2010 Census.

Evaluation F.16, Evaluation of the Block Splitting Operation for Tabulation Purposes
(Green and Rothhaas 2004)

This evaluation measured the percent of the country affected by collection blocks split for
tabulation purposes and the accuracy of that block splitting. Collection blocks are geographic
areas that are usually defined by visible features, and used by the Census Bureau to conduct field
operations. Often, collection blocks cross governmental unit boundaries such as city and town
or other required data tabulation boundaries. At the end of Census 2000, the Census Bureau
redefined the census collection blocks by recognizing the boundaries of governmental units and
other geographic entities required for tabulation of census data. One of the steps needed to
achieve this involved using an automated system to split collection blocks in certain situations.
This block splitting process was based on address ranges and map spot information in the
TIGER database. To evaluate the block splitting process, evaluators selected a sample of 1,000
collection blocks that had at least one tabulation boundary that split the block for field
verification. Field representatives determined whether the housing units in these blocks were
allocated to the correct side or the wrong side of each tabulation boundary.

About 916,000 blocks out of the 5.1 million blocks in the country were split for tabulation
purposes. A total of 282,457 blocks formed the sampling universe used to evaluate the block
splitting process. The 633,337 split blocks excluded from the sampling universe were either
located in remote Alaska, located in Puerto Rico, were split by the boundaries of special purpose
governmental or administrative entities such as school districts, were split by the boundaries of
statistical entities, or contained no housing units or group quarters. Remote Alaska and Puerto
Rico were excluded from the evaluation to minimize cost. Boundaries of special purpose
governmental, administrative, and statistical boundaries were excluded because this evaluation
relied on the knowledge of residents of the block and they would not necessarily know where
these types of boundaries existed in their blocks. Split blocks that contained no housing units or
group quarters were excluded because the purpose of the evaluation was to measure the error

Ad4



associated with placing housing units and group quarters in the wrong tabulation block. The
estimated number of blocks that fell into each of these categories was not available, but the sum
total was 633,337 blocks. A little more than 10 percent of the 115.5 million housing units in the
country were located in the split collection blocks in the sampling universe.

Results showed that over 26 percent of these split collection blocks in the sampling universe
contained at least one housing unit allocated to the wrong side of the tabulation boundary.
Although this percentage is high, split collection blocks with at least one housing unit allocated
to the wrong side of a tabulation boundary represent less than 2 percent of the collection blocks
in the country. For housing units, about 3.65 percent of the 12 million housing units in the split
collection blocks in the sampling universe were allocated to the wrong side of a tabulation
boundary. These errors represent 0.37 percent of the housing units in the country. For the group
quarters in the sample, none were allocated to the wrong side of a tabulation boundary.
Although the estimate of the number of group quarters allocated to the wrong side of a tabulation
boundary was zero, the Census Bureau cannot conclude that there were no group quarters in
error throughout the country. The preliminary August 2002 results from an administrative
program, in which the Census Bureau receives input from local governmental entities, showed
that 1,867 group quarters in the country were in fact allocated to the wrong side of a tabulation
boundary. This is less than 1 percent of all group quarters.

For this evaluation, collection blocks were categorized in the mailout/mailback, military, Urban
U/L, and Urban U/E enumeration areas as “inside the blue line.” The term “inside the blue line”
refers to areas where almost all mail delivery was to city-style addresses. Except for Remote
Alaska, all other types of enumeration areas were categorized as “outside the blue line.” This
term refers to areas where mail delivery was to noncity-style addresses. A mixture of city-style
and noncity-style addresses occur in some types of enumeration areas, especially those “outside
the blue line.” For the housing units affected by block splitting, the percent in error for
enumeration areas “inside the blue line” was comparable to the percent in error for enumeration
areas “outside the blue line”

For housing units affected by block splitting, fewer than 4 percent of the 11.1 million housing
units with city-style addresses and fewer than 3.5 percent of the 773,000 housing units with
noncity-style addresses were allocated to the wrong side of a tabulation boundary. The percent
in error for both address types in the country was the same (0.37 percent).
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Category G - Field Recruiting and Management

Summaries of the two parts of Evaluation G.1 in the Field Recruiting and Management category
follow.

Evaluation G.1, Part 1, Census 2000 Staffing Programs, Recruiting Component (Jacobson
and Petta 2002)

This evaluation described the factors that affected recruiting performance in 519 of the 520
LCOs during Census 2000." The effect of several different types of factors were examined:
census pay relative to locally prevailing pay; recruiting goals set by headquarters, area
characteristics such as population density, private firm employment and per capita income, and
manager’s start date and turnover. This work was modeled on Westat’s similar analysis of
enumeration performance during the 1990 decennial census.

The analysis of factors affecting Census 2000 recruiting produced several important conclusions
that were strongly supported by regression analysis, in keeping with reasonable expectations,
and consistent with the observations of knowledgeable observers. The most basic findings were
that there was considerable variation in recruiting performance across LCOs. Factors that
accounted for about half of that variation fall into three categories: pay, area characteristics (such
as the expected nonresponse workload and number of workers available to be recruited), and
management factors (such as turnover of LCO managers).

Enumerator pay, relative to locally prevailing pay, was a key determinant of recruiting
performance. The overall high levels of pay compared to 1990 greatly facilitated recruiting, but
it was not possible to eliminate all cross-LCO variation in relative pay. Relative pay was about
77 percent of prevailing pay in LCOs with much below average recruiting performance and
about 84 percent of prevailing pay in LCOs with much above average performance. That
variation was associated with a 10 percent increase in the number of applicants in the LCOs with
high versus low relative pay. This is an important finding since it suggests that pay increases
could have been relied upon to further enhance recruiting performance had that been necessary.

In terms of area characteristics, the NRFU workload strongly influenced recruiting. On average,
the NRFU workload was about 80,000 cases per LCO, but many LCOs had fewer than 56,000
cases and many had more than 104,000 cases. An increase in caseload of 24,000, about one
standard deviation, was associated with a 13 percent increase in qualified applicants. This result
suggests that LCOs appropriately attempted to secure enough applicants to fill the required
number of enumerator slots, but other factors very strongly affected recruiting success.

The number of workers employed by all firms within a LCO area had a positive effect on
recruiting, but the effect was small given that employment levels in LCOs showed huge

'The Window Rock, Arizona LCO was omitted from the study because some critical data for this
one LCO was missing.
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variation. This suggests that there were plenty of individuals in virtually every LCO’s area who
could be attracted to apply for census jobs and it was not necessary to take variation in the
number of people who can be drawn upon in allocating recruiting resources.

An unanticipated result was that a one standard deviation increase in test scores, an increase
from 85.6 to 88.4, was associated with a decrease in the number of applicants of almost 11
percent. This result may have been due to recruiting being more difficult in areas where many
people were likely to do well on the test (even holding relative wages and per capita income
constant). The effect was sufficiently large that variation in test scores should be taken into
account in setting wages and managers should anticipate that areas with high test scores will
need additional assistance in meeting recruiting goals.

In terms of management factors, resignations, terminations for cause, or leaving for any other
reason by LCO management during the recruiting period were associated with a reduction in the
number of recruits by about 12 percent. This evidence strongly suggests that LCO management
performance is a key determinant of recruiting success and that LCO management needs to be in
place for a substantial period to be highly effective.

By far, the largest source of variation in recruiting performance was associated with a LCO
being in one of three Census 2000 administrative regions. Even after taking other key factors
into account, LCOs in the Seattle and Denver regions recruited about one-third more applicants
and LCOs in the New York region recruited about 17 percent more applicants than LCOs in
other regions.

Evaluation G.1, Part 2, Census 2000 Staffing Programs, Pay Component (Jacobson et al
2002)

This evaluation described analysis of the effect of pay, frontloading, and other factors on how
quickly the Census 2000 NRFU was completed. From late April to late June of 2000, the houses
of people who failed to return their census forms were visited by about 510,000 enumerators.
The evaluation examined differences in how quickly the NRFU was carried out in the LCOs;
differences in how quickly the NRFU was completed relative to the 1990 Census NRFU; and the
underlying reasons for those differences. Overall, the Census Bureau’s plan to raise wages to at
least 75 percent of local levels and to put to work during the first week twice the number of
enumerators that would be needed if there were no attrition, directly led to dramatic
improvement in speed relative to the 1990 NRFU.

Hourly pay was increased by 37.8 percent on average relative to 1990 (adjusted for inflation) and
the associated increase in enumerator retention was 22.6 percent. This increase in retention,
coupled with introducing frontloading (increasing the number of enumerators at work at the
outset relative to cases to complete), permitted the average Census 2000 LCO to complete the
NRFU in 7.19 weeks compared to 9.72 weeks in 1990. Moreover, the slowest performing LCOs
completed their work about 1.5 weeks faster than the fastest performing LCO in 1990.
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Analysis of the variation in completion time across the 510 LCOs with adequate data (out of a
total of 520 LCOs) shows that differences in the degree of frontloading was the primary source
of variation in completion time, differences in the number of cases completed by individual
enumerators played only a small role, and differences in retention of individual enumerators
were too small to have much of an effect.

Analysis of the influence of factors within and outside of the control of the Census Bureau, using
administrative databases covering the 510 LCOs plus a survey database covering close to 2,800
enumerators in 376 crews in 27 LCOs, showed that the NRFU was completed most rapidly in
low-wage areas and areas where applicants’ test scores were low on average, in the Denver and
Los Angeles Census Regions where managers ensured that high levels of frontloading were
achieved, and in LCOs that had fewer cases to complete (relative to larger scale offices) and in
which managers did not turn over.

The first overall conclusion from this analysis was that differences in factors outside of the
control of census managers, such as the labor force and area characteristics, had small effects on
completion time and productivity. In contrast, factors largely within census management
control, such as the total number of LCOs, the number of cases to complete within a given LCO,
census pay levels, and Regional Office (RO) planning and oversight, had large effects on
performance. Where the basic pay, recruiting, and frontloading plans were followed, LCOs
succeeded in securing and retaining more than enough applicants to staff the NRFU with highly
competent enumerators who also were strongly motivated to work as long as needed.

The second, but single most important, conclusion was that the degree to which LCOs exceeded
schedules was largely a function of the amount of frontloading they achieved. About 80 percent
of the LCOs met or exceeded frontloading goals. However, the roughly 20 percent of the LCOs
that did not meet their frontloading goals took about two additional weeks to reach their week 1
goals. Understanding why frontloading goals were not met, therefore, is the key to
understanding the source of variation in speed.

One or more of the following three hiring explanations probably led to recruiting shortfalls:
hiring was inherently more difficult due to factors outside of census management control, hiring
was not effectively managed, and managers did not feel it was essential to meet frontloading
goals. Unfortunately, the data needed to definitively sort out the relative importance of the three
explanations were lacking

The third, but somewhat speculative, conclusion was that improvements in the hiring process
were needed to meet frontloading goals. Possible improvements include starting the hiring
process earlier and ensuring enough hiring clerks and phone lines are available to offset
unexpected hiring difficulties. Thus, much as frontloading of enumerators was the key to
dramatically increasing the speed in conducting the enumeration, increasing hiring capacity
appears to be the key to meeting frontloading goals.

A fourth conclusion was that setting pay competitively was essential to recruiting sufficient
numbers of well-qualified applicants and to retaining enumerators as long as they were needed.
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These results suggest that census pay exceeded the threshold above which people who agreed to
accept enumerator positions were sufficiently competent to execute the work and would not
lightly break their commitments to work while their services were required. About 90 percent of
the Census 2000 enumerators showed themselves to be highly productive, as measured by the
number of cases they were able to complete per hour. In contrast, during the 1990 Census
NRFU, 50 percent or more of the enumerators had difficulty completing assignments and/or quit
before completing even their initial assignment.

The sharp contrast between pay and performance in 2000 versus 1990 has several important
implications. Perhaps the most important is that the Census Bureau should reassess how test
scores and availability to work many hours are used as hiring screens. The analysis suggests that
the capacity to quickly complete the NRFU would have been enhanced had test scores of about
82 percent been used as a threshold (unless applicants had some special skill such as fluency in a
foreign language) and the contact order been based on hours of availability (reported in
applications).

The equations produced in this evaluation could be extended to set the schedule and the degree
of frontloading for the 2010 Census NRFU in a way that would substantially reduce cost without
reducing the probability the schedule is met.

Category H - Field Operations
Summaries of the seven evaluations in the Field Operations category follow.
Evaluation H.2, Assessment of Field Verification (Tenebaum 2001)

This operational assessment focused on the Be Counted/TQA Field Verification operation.
Enumerators visited the location of units without a confirmed census address to verify their
existence before Census 2000 included the addresses. The operation also included addresses
deleted in two or more previous operations but for which the Census Bureau received a mail
return (double deletes with a mail return). If the enumerator located the address, he/she entered
a checkmark on the assignment listing for each unit verified as a residential address. If the
address was not a living quarters or was a duplicate of another address on the assignment listing,
the enumerator coded it accordingly.

The non-ID questionnaire process for Census 2000 was a very complex operation consisting of
many components. This operational assessment only discussed one aspect of that overall
process, that is, the verification of addresses which could not be matched to the MAF but could
be geocoded to a census block. No conclusions can be made regarding any other component of
the non-ID questionnaire process.

Enumerators provided information about the 884,896 assigned addresses. They coded 51
percent of the assigned addresses as valid living quarters, 35 percent as nonexistent, and 14
percent as duplicates.
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Overall, 49.18 percent of the addresses without a confirmed census address (the non-ID cases)
were coded as valid census addresses. Overall, 52.86 percent of the addresses deleted in two or
more previous operations but for which the Census Bureau received a mail return (the double
deletes) were coded as valid addresses.

The Census 2000 procedures provided a good model for planning a field verification operation
for Census 2010, with the following recommendations:

. Redesign the Field Verification procedures to capture enough information for duplicates
to provide a link between the two addresses.

. Clarify the procedures concerning how far to extend the search for assigned addresses so
enumerators do not erroneously delete addresses located in adjacent blocks.

. Conduct further research into the sources of the double deletes with mail returns since
about half of them were coded as valid addresses.

. Consider a way to independently validate the accuracy of the results to determine if Field
Verification improves the census files.

. Determine the effect that additional response options in 2010 might have on Field
Vertification.

Evaluation H.4, Questionnaire Assistance Centers for Census 2000 (Jones and Barrett 2003)

Questionnaire Assistance Centers were targeted locations designed to assist individuals who had
questions about completing their Census questionnaires, who needed language assistance on
their questionnaires, who had a general question about the census, or who never received a
census questionnaire. These centers were open between March 8, 2000 and April 14, 2000.

Census Bureau Partnership Specialists, in consultation with local officials played an important
role in selecting the census tracts where Questionnaire Assistance Centers were placed. Most of
the tracts chosen to have Questionnaire Assistance Centers were in areas known to be either
difficult to enumerate, heavily populated by certain racial and ethnic groups, or in linguistically
isolated areas known to be heavily populated by speakers of certain foreign languages. Publicly
accessible locations such as community centers and social service centers were set up to house
Questionnaire Assistance Centers. The centers were staffed by paid clerks and volunteers.
Some of the paid clerks had foreign language skills, so they could provide expert assistance to
potential census respondents experiencing language difficulties. Volunteers were chosen from
local community groups or other organizations that were in partnership with the Census Bureau.
Both paid and unpaid staff provided literacy assistance to those respondents in need of it. Staff
were instructed to complete a Record of Contact for each potential census respondent that visited
the center. The Record of Contact documented the type and extent of assistance needed.
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There were 23,556 Questionnaire Assistance Centers established during Census 2000. However,
data were collected and processed from only 14,222. There were no data processed from the
remaining centers. Data were keyed for 559,027 potential census respondents that utilized the
Questionnaire Assistance Centers during Census 2000. About 39.4 percent of these respondents
were provided with a Be Counted Form. Some respondents (26.4 percent) needed assistance on
a specific type of questionnaire. Of those who did need assistance, most asked for help in
completing the short form. Census forms were printed in six different languages: English,
Spanish, Chinese, Korean, Vietnamese, and Tagalog. Of the people who needed assistance on a
specific questionnaire, most (64.6 percent) required assistance on the English short form.

Respondents generally did not ask for assistance on specific questions or specific census forms.
Only a few respondents (2.3 percent) asked for assistance with a population or housing question
on their census form. Only 5.8 percent of respondents indicated needing assistance with
language, but another 4.6 percent marked that they could not read or understand the form.
Respondents reported other questionnaire related problems, such as respondent did not receive a
census form, respondent lost their mailed census form, or respondent had a problem with their
questionnaire that was not listed on the Record of Contact .

There were numerous ways that people learned about the Questionnaire Assistance Centers.
About 32.6 percent of the respondents learned of the centers in ways unlisted on the Record of
Contact. Of the alternatives listed on the form, 15.5 percent reported having seen a poster
announcement.

Language Assistance Guides were available in 37 different languages. Most respondents (83.1
percent) did not request a Language Assistance Guide. Of the 94,639 people needing Language
Assistance Guides, more than half (53.0 percent) needed them in Spanish. Be Counted Forms
were available in six different languages, including English. Most respondents (60.6 percent)
did not request a Be Counted Form. Of those who did (220,489 people), most requested them in
English (69.8 percent) or Spanish (24.4 percent).

The Census Bureau should continue to establish Questionnaire Assistance Centers during a
census to help respondents. However, the following changes are recommended:

. Increase the number of languages in which the Census Bureau provides the Be Counted
Form. More than 1,000 respondents requested Language Assistance Guides in languages
for which a Be Counted Form was not available.

. Collect demographic information about the census respondents that utilize Questionnaire
Assistance Centers. This would make it easier to tell if the centers served the targeted
population.
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Evaluation H.5, Nonresponse Followup for Census 2000 (Moul 2002)

The objective of NRFU was to obtain completed questionnaires from households in mailback
areas that did not respond by mail, through the Internet, or to a TQA operator. If a questionnaire
was not checked in before the NRFU universe selection process began, the housing unit was
targeted for NRFU. There were 119,090,016 housing units in mailback areas (including Puerto
Rico) that were potentially eligible for followup. The initial workload of 44,928,883 housing
units was identified on a flow basis. A Late Mail Return operation subsequently identified
2,555,918 housing units that were checked in after the initial universe was identified. The
resulting workload, which included Puerto Rico, was 42,372,965 (35.6 percent of the eligible
universe). The NRFU operation was scheduled to occur from April 27 through July 7, 2000.
Actual start and finish dates were April 27, 2000 and June 26, 2000, respectively.

Based on the following, NRFU was a success.
» NRFU officially ended early on June 26, 2000, ten days ahead of schedule.
* Less than 0.1 percent of the workload had an undetermined status at the end of NRFU.

» Compared to the 5.0 percent target, there was a low final attempt rate (approximately 2.7
percent).

However, the NRFU operation was not perfect. For example:

* For 5.4 percent of the returns, enumerators failed to indicate whether the interview was with
a household member or a proxy.

» Of the 26.4 million occupied housing units, 0.4 percent had no population count.

* Approximately 4.2 million housing units were enumerated multiple times. Approximately
3.5 million of these were enumerated in NRFU and by a paper mail return questionnaire.

* Some housing units had an unrealistically large number of continuation forms attached, as
many as 99.

Of the 42.4 million housing units, 62.3 percent were occupied, 23.3 percent were vacant, and
14.3 percent were deleted. Approximately 79.6 percent of the occupied returns were completed
by a household member and16.5 percent of the occupied returns were completed by a proxy.

There were 1,255,579 continuation forms used in NRFU. Approximately 93.6 percent of the
returns had one continuation form attached, approximately 2.9 percent of the returns had two
continuation forms attached, and fewer than 1 percent of the returns had three or more
continuation forms attached. The number of continuation forms attached ranged from one form
to as many as 99 forms.
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NRFU enumerated a higher percentage of multi-units and rented units than were self-
enumerated. NRFU also enumerated a higher percentage of males, young people, Hispanics, and
people of all races except Whites.

There were 688,944 addresses added and 6,023,232 addresses deleted during NRFU. The
majority of the added and deleted addresses were single units in the mailout/mailback areas. The
adds and deletes were mostly complete city-style addresses.

Recommendations include:

. Monitor the followup workload in real-time to reduce the number of NRFU cases with
unknown population counts and the number of lost NRFU enumerator returns.

. Periodically identify and remove late mail returns from the NRFU workload to reduce the
NRFU workload and the number of housing units with multiple data captures.

. Implement a sufficient quality assurance (QA) program to ensure the accuracy of the
NRFU production files and the proper use of enumeration techniques.

. Develop standards/benchmarks with which to measure/judge the results.

Evaluation H.7, Nonresponse Followup (NRFU) Enumerator Training (Burt and Mangaroo
2003)

The success of the NRFU operation was highly dependent on the Census Bureau’s ability to
quickly develop skilled employees who were able to effectively perform the tasks of NRFU
enumeration. During Census 2000, the Census Bureau hired more than one-half million
temporary workers to conduct the NRFU operation. This evaluation examined the effectiveness
of the Census 2000 NRFU enumerator training program. The evaluation used the Kirkpatrick
training assessment model to evaluate the trainees’ satisfaction with the training program, their
knowledge following training, and their on-the-job performance.” The methodology included a
content review of the training materials, observation reports on training delivery and NRFU
enumeration, and surveys and debriefings of enumerators and crewleaders.

About half of the recommendations from the Census 2000 Dress Rehearsal evaluation were
incorporated into the 2000 training package, either completely or partially. The
recommendations that were incorporated contributed to an improved training program. The
recommendations that were not incorporated did not seem to significantly impact the
effectiveness of the training in preparing the enumerators to collect Census information.

2Kirkpatrick, Donald L. Evaluating Training Programs: The Four Levels, San Francisco, CA: Berrett-
Koehler, 1998.

A53



Most enumerators were knowledgeable of census concepts. With the exception of reading
questions as worded, enumerators consistently demonstrated effective interviewing skills.

Evaluation results indicated that the training prepared the NRFU enumerators to effectively
perform their job and to carry out the tasks they were trained to do. Almost all of the
enumerators displayed their Census ID at each household, properly identified themselves and the
purpose of their visit, and determined Census Day residency status. Most consistently
confirmed that they were at the correct address and provided a Privacy Act Notice. The majority
of NRFU enumerators recorded answers accurately and legibly. A sizable proportion of NRFU
enumerators, however, did not always read the questions exactly as worded and frequently did
not use the flashcards provided. The two major areas in which enumerators seemed less likely to
follow procedures were asking about Hispanic origin and race.

Overall, enumerators were satisfied with the amount and content of the training they received.

The evaluation results indicated that the Census 2000 NRFU training program was well received
by trainees and produced enumerators who could effectively collect needed Census data. The
results also suggested some areas the Census Bureau could focus on in developing NRFU
enumerator training for 2010.

. Increase the training time allotted to areas in which enumerators’ feedback indicated they
felt less well prepared, with particular emphasis on interacting with reluctant respondents
and refusals.

. Continue to place emphasis on reading all of the questions exactly as worded, adding
additional explanations on why reading questions verbatim is so important to data
quality.

. Conduct debriefings of enumerator and crewleaders in the 2004 Census Test to get

insight on how to improve the use of flashcards and other job aids and on how to make
improvements on preparing enumerators to ask the ethnicity and race questions exactly
as worded.

. Continue to provide an opportunity for the field work component of NRFU training and
enforce inclusion of field work in all training sessions.

. Restructure the NRFU enumerator manual to be more consistent with the training guide
in terms of organization and content.

. Add to the training materials a “Frequently Asked Questions” job aid, outlining
potentially difficult questions that respondents might ask and appropriate responses.

. Use additional media such as audio tapes, videos, flip charts, posters, and slides in
training and assure they are used.

Ab54



. Increase the use of role playing, varying the situations to include reluctant respondents
and refusals.

. Use a trainer and training assistant to model interviewing skills, techniques, and styles.
Evaluation H.8, Operational Analysis of Enumeration of Puerto Rico (McNally 2003)

Census 2000 was the first time that an U/L mailback methodology was used to conduct the
enumeration in Puerto Rico. Stateside U/L occurred in areas that were determined to contain
some proportion of Rural Route, P.O. Box, or other non-city-style addresses. These areas were
primarily rural, but not too remote or sparsely populated. In Puerto Rico, U/L was the only type
of enumeration.

During the U/L operation, questionnaires with preprinted address labels were hand-delivered to
every housing unit on the address list. Existing housing units that were not listed on the address
register also required questionnaires, but these questionnaires were hand-addressed and the
addresses were added to the address register. Staff delivering the questionnaires also made
corrections, deletions, and additions to the address lists and maps.

Working with maps and map spots was reported as the most challenging situation due to using
rural procedures in an urban location. Other problems encountered were training manuals
arrived late, merging long and short form questionnaires was a very time consuming process,
and the maps for NRFU and CIFU were not updated from previous operations.

There were almost 1.5 million addresses in Puerto Rico. This number represents how many
addresses had either a labeled questionnaire that was to be delivered during U/L or a hand-
addressed questionnaire for a unit that was added to the address list during the U/L operation.
Some of the addresses on the address list were deleted as nonexistent or nonresidential during
the U/L operation. This is included as part of the workload because the effort required to try to
locate such housing units is a component of the operation.

Adds accounted for 7.6 percent of the workload in Puerto Rico. Of the 111,787 U/L adds in
Puerto Rico, 83.7 percent were included in the final counts. Deletes accounted for almost 8.4
percent of the workload in Puerto Rico.

As of April 18, 2000 the response rate for Puerto Rico was 48.4 percent compared to 59.3
percent for stateside. Sixty-four percent of the households in Puerto Rico returned their Census
2000 questionnaire by mail, a low return rate when compared with the stateside rate of 77.9
percent. Many questionnaires that were mailed back were not recorded in the system and
became part of the NRFU workload. This led to multiple, unnecessary visits to households.

Based on the Census 2000 experience, recommendations include:

. Build on experience from Census 2000 and the ACS in Puerto Rico to use the
mailout/mailback data collection methodology for at least part of Puerto Rico.
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. Conduct further research into ways to improve census maps to make them easier for
enumerators to use and to improve the accuracy of map spotting.

. Ensure that training materials and training manuals arrive on time.
Evaluation H.9, Local Census Office Profile for Census 2000 (Imel 2003)

The LCO Profile for Census 2000 is a database of a wide variety of variables aggregated at the
LCO level. Data were produced specifically for the LCO database, which also contains data
from Census 2000 evaluations. The LCO profile contains data from the following types of files
and systems: address frame files, data processing files, and field tracking systems. It contains
more than 1400 statistics for each of the 520 LCOs. These data include total housing counts,
occupied housing counts, vacant housing counts, total population counts, response rates, various
operation summaries, as well as many demographic characteristics. The database is intended to
provide internal Census Bureau researchers and planners a rich, comprehensive dataset which
will add a historical perspective and provide benchmarks for planning the 2010 Census.

Evaluation H.10, Date of Reference for Age and Birth Date used by Respondents of Census
2000 (Carter 2002b)

This evaluation examined how well respondents answered the census as of Census Day, April 1,
2000, by looking at how respondents answered the age and date of birth question. The way
respondents answer this question can be influenced by whether or not they are using Census Day
as their date of reference.

A state’s return rate seems to be correlated with the date of reference for that state. As the return
rate increases, the date of reference for the state is closer to April 1, 2000. A higher return rate
in a state means more respondents are returning their questionnaires through the mail. It is also
very likely that these respondents will not be part of NRFU and they are enumerated closer to
April 1, thus less likely to misreport their age. If the return rate is low, that would mean a higher
percentage of people are being enumerated in NRFU. NRFU takes place at a later date, so the
respondents enumerated in NRFU seem to have a greater propensity to use a date other than
Census Day to report their age.

The analysis showed that 89.8 percent of persons had their reported age consistent with their
calculated age. There were 1.8 percent that under reported their age by one year and 6.0 percent
that over reported their age by one year. These people may have potentially misreported their
age due to using some date other than April 1, 2000 as the date of reference when reporting their
age. The remaining 2.4 percent misreported their age by more than one year, which means the
misreporting can only be attributed to simple reporting error.

There were two situations where respondents may have had problems reporting age correctly;
the date of check-in of the form with the person’s data was before the person’s birthday and both
were before April 1, and the date of check-in of the form with the person’s data was after the
person’s birthday and both were after April 1. In the first situation, 10.3 percent of the persons
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in this category under reported their age. In the second situation, 40.1 percent of the persons in
this category over reported their age. These percentages are higher than any percent observed in
any of the other situations for that type of misreporting. This means that the time at which a
person is responding to the census does affect how he or she reports age.

There were 80.4 percent of households that had every person in them with the age correctly
reported. This compares to 89.8 percent of persons with age correctly reported.

The census moment or ‘average’ date of reference moved from May 5 in 1990 to April 20 in
2000. This improvement may be due to the change in questionnaire design and in the
enumeration time frame. The 2010 Census questionnaire should stress that the respondents are
to provide their age as of Census Day, April 1, as in Census 2000. This will help respondents
not misreport age. Also, a compressed Census enumeration time frame may aid respondents to
correctly report age.

Respondents enumerated by personal visit tended to over report age. Enumerators should have
this problem explained to them and training should stress the importance of Census Day as the
reference date. Enumerators should know that respondents need to hear April 1, 2010, so they
can correctly provide their information.

The problems that are observed in age reporting revealed problems with respondents referencing
April 1 when providing age date. This is somewhat trivial because age can be calculated from
date of birth. There are other issues that are sensitive to the April 1 reference day, such as
Residency Rules, that cannot be corrected.

Category I - Coverage Improvement
Summaries of the five evaluations in the Coverage Improvement category follow.
Evaluation 1.1, Coverage Edit Followup (Sheppard 2003)

The CEFU operation for Census 2000 was used to increase within household coverage and
improve data quality by collecting person data for all persons beyond the first six in large
households and by resolving count discrepancies between the reported household population
count and the actual number of data defined persons recorded on the census form. The purpose
of this evaluation was to document the CEFU operation.

While the coverage edit failure workload was projected to be over 3.1 million, the actual
workload included 2,544,072 CEFU cases from Census 2000 mailback and Internet forms.
Large household cases made up almost 55 percent of the CEFU cases (1,395,623). The edit
failure rate for large household cases was 1.7 percent. Count discrepancy cases made up the rest
(1,148,449). The edit failure rate for count discrepancy cases was 1.4 percent. Just over 60
percent (699,379 cases) of the count discrepancy cases were selected because the number of data
defined persons on the form exceeded the respondent-reported household size. The rest of the
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count discrepancy cases were selected because the number of data defined persons on the form
was less than the respondent-reported household size (449,070 cases).

There were 1,251,971 cases completed during the CEFU operation. This was 53.5 percent of all
the eligible and attempted cases. The Census Bureau were more successful completing large
household cases (57.4 percent ) than count discrepancy cases (48.5 percent). The largest reason
for incomplete cases was inability to contact the respondent by telephone. The Census Bureau
made two attempts to obtain telephone numbers for cases where one was not correct or present
on the mailback form. However, only 21.1 percent of the cases with changed telephone numbers
were completed. Since there was no field followup, the Census Bureau was unable to complete
any of the cases where valid telephone numbers could not be obtained. These represented 24.0
percent of all eligible CEFU cases.

The CEFU instrument was effective in its two main objectives: correcting incorrect rosters and
collecting person data. The CEFU operation successfully improved coverage and decreased the
differential undercount. In 232,777 cases, or 18.6 percent of all completed coverage edit cases,
one or more persons were added, deleted, or removed as a duplicate. A total of 410,565 persons
were added, deleted, or marked as duplicates to correct the roster of a household. The 152,683
persons who were added to the household roster were more likely to be members of traditionally
undercounted populations than persons in the overall population enumerated in Census 2000.
These persons were much more likely to be under 24, be of a race other than White, and to be
Hispanic. They were slightly more likely to be 65 years old or older, be male, and have the
householder be an owner. There were 257,882 persons who were deleted or removed as
duplicates from the household roster during the operation. These persons were much more likely
to be between 15 and 24 or over 65 years old and to be Black than persons in the overall
population enumerated in Census 2000. They were slightly more likely to be of Hispanic origin,
be female, and have the householder be an owner.

The CEFU operation actually resulted in a net loss of 105,199 persons compared to the originally
completed Census 2000 self-response forms. However, while the net improvement to the census
from CEFU operation was a decrease in the population, it did improve the accuracy of Census
2000. Through the probing interview, the CEFU increased the likelihood that the 410,565
people who were added, deleted, or marked as duplicates were counted in the correct household.

Given the results and limitations of the data, the following are some recommendations for the
CEFU operation in Census 2010:

. Continue to conduct a CEFU operation in future censuses. Include count discrepancy
cases and large household cases, as well as other cases identified as having a significant

possibility of coverage problems.

. Develop ways to increase the completion rate for CEFU operations.
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. Improve case file creation, management, software testing, and transmittal procedures of
input and output files to avoid loss of data and to ensure information is available to
conduct interviews as planned.

. Improve the design of the CEFU instrument to improve effectiveness and reduce
respondent burden.

. Collect evaluation data in future tests of coverage followup operations to help improve
the methodology used to conduct followup interviews.

. Assign the final household size for count discrepancy cases not completed during CEFU
by assuming that the cases that are not completed behave similarly to those that are
completed.

Evaluation 1.2, Evaluation of Nonresponse Followup - Whole Household Usual Home
Elsewhere Probe (Viator and Alberti 2003)

The Whole Household Usual Home Elsewhere (WHUHE) probe was a questionnaire coverage
improvement used to determine if all members of a household on the day of the interview had
another residence where they lived most of the time (their Census Day address). This probe was
accomplished by implementing a set of screening questions on the Simplified Enumerator
Questionnaire. In cases where a household indicated that all household members had another
residence where they lived most of the time, enumerators completed a blank, unlabeled
Simplified Enumerator Questionnaire for their Census Day address or “usual residence.” This
questionnaire was used to ensure a complete and accurate enumeration at the address of the usual
residence.

A total of 151,775 questionnaires were completed for WHUHE households for their usual place
of residence. Of these returns, 58,027 matched to an existing address on the DMAF. Another
55,286 returns were geocoded but not matched to an existing address. Of these 55,286 returns,
only 606 were geocoded in time to be sent to the Field Verification operation. Most of the
remaining 54,680 returns were added to the census but not included in the Field Verification
operation. For the 606 returns that were geocoded and sent to Field Verification, 273 were
verified, 271 were deleted, 59 were duplicates, and results were not reported for three returns.
Finally, 38,462 returns could not be geocoded or matched to an existing address.

There were 55,987 WHUHE addresses that were enumerated by another procedure. More than
14 percent of these were reported to be vacant or nonexistent (delete) on Census Day. There
were 54,915 addresses that were not enumerated by another procedure. The respondent for
nearly 62 percent of these addresses was a neighbor or other proxy compared with only about 32
percent for addresses enumerated by another procedure. More than 71 percent of the addresses
not enumerated by another procedure were reported as vacant. For more than 76 percent of these
vacant addresses the respondent was a neighbor or other proxy.
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There were 113,991 data defined persons enumerated on occupied WHUHE forms. Of these
persons, 75,254 were found on other census returns at the address and 38,737 were not found on
other census returns at the address. Of the 38,737 persons who were not found on other returns,
29,302 were selected by the Primary Selection Algorithm for inclusion in the census. These are
persons who were not enumerated by other operations and were added to the census by the
WHUHE program.

There appeared to be considerable confusion among enumerators concerning how to enumerate
the WHUHE households. Many of the usual residences for these households were reported as
vacant or deleted housing units. This is contrary to the concept of a usual home elsewhere for
the Census Day household. Many of the questionnaires completed for the usual home of the
Census Day household were completed by a respondent who is not a member of the household.
Anecdotal evidence shows many instances of multiple questionnaires filled by the same proxy
respondent.

Frequently, there were missing and inconsistent data for responses to the introductory questions
used to identify WHUHE households. Because there was no way to link a census return for the
address on the day of the interview with the return for the WHUHE address, the missing and
inconsistent responses prevented the accurate identification of responses that should have
generated a WHUHE return.

Recommendations include:

. Take into consideration the small number of persons added to the census by the WHUHE
probe in judging the potential effectiveness of this program for the 2010 Census.

. Research whether or not it is a sound practice to add respondent provided addresses, such
as the WHUHE addresses, without verifying them through a Field Verification operation.

. Cover the purpose of and the procedures for the WHUHE program thoroughly in
enumerator training to ensure a better understanding of the program and higher quality
data.

. Address the treatment of proxy responses about usual home elsewhere information in

future censuses.

. Incorporate edits into future interactive electronic enumeration devices to detect and
correct inconsistent data problems as the data are being collected.

. Create a mechanism to link each WHUHE return with the census return that generated it
to design new QA processes.
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Evaluation 1.3, Evaluation of Nonresponse Followup - Mover Probe (Keathley 2004)

All enumerator questionnaires contained a mover probe. The mover probe allowed enumerators
to identify households that moved into NRFU or CIFU housing units after April 1, 2000 and did
not return a census questionnaire for their census-day address (nonresponse inmover
households). Enumerators in both operations would then attempt to complete a separate
enumerator questionnaire for every nonresponse inmover household for the address at which it
lived on census day. These enumerator questionnaires represented the nonresponse inmover
households’ completed census questionnaires. The purpose of this evaluation was to determine
the usefulness of the mover probe.

Of the 105,480,101 occupied housing units in the U.S. (the 50 states and DC) enumerated in
Census 2000, 22,850 would not have been enumerated without the mover probe. This represents
0.02 percent of the total U.S. occupied housing unit count.

There were a total of 45,507,823 enumerator questionnaires from the two followup operations.
The 22,850 enumerator questionnaires representing occupied housing units enumerated only by
the mover probe represents 0.05 percent of all NRFU and CIFU questionnaires.

There were 125,585 enumerator questionnaires that had information indicating that they
represented nonresponse inmover households; only 18.19 percent (22,850) of these represented
households that Census 2000 would not have otherwise enumerated without the mover probe.
Recommendations include:

. Reevaluate the mover probe in future census and test census operations.

. Using the mover probe improved the accuracy of the housing unit count (and other
related statistics).

. The cost of keeping the mover probe in future census operations might be negligible.

. Computerized versions of future enumerator questionnaires could improve the
effectiveness of the mover-probe.

. Develop a way to link separate enumerator questionnaires for the same followup
operation housing unit (one enumerator questionnaire representing the followup
operation housing unit, the other representing the housing unit at which a nonresponse
inmover household resided on census day).
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Evaluation 1.4, Coverage Improvement Followup (Moul 2003)

Coverage Improvement Followup (CIFU) was designed to improve coverage of housing units in
the mailout/mailback, U/L, and Urban U/L areas. There were 121,894,831 housing units in these
mailback areas that were potentially eligible for CIFU. The workload (including Puerto Rico)
consisted of 8,854,304 housing units. Most of this workload consisted of units classified as
vacant or delete in NRFU. The workload also included units that were identified as vacant or
delete in two census operations, units identified as seasonal vacants, units identified as UAA,
adds from the new construction operation, adds from the U/L and Urban U/L operations, blank
mail returns, lost mail returns, nonrespondents in Panels 7, 8, and 9 of the Response Mode and
Incentive Experiment, February 2000 and April 2000 DSF adds, adds from the LUCA 1998 and
1999 Appeals process, Hialeah, Florida NRFU units, POP99s (housing units identified as
occupied during NRFU that did not have a population count), and Residual NRFU units.

The CIFU operation was conducted in three separate waves as groups of LCOs completed
NRFU. Wave 1 included 342 LCOs and began on June 26 and finished on July 26. Wave 2
included 175 LCOs and began on July 10 and finished on August 10. Wave 3 included three
LCOs and began on July 30 and finished on August 23.

This evaluation developed a profile of the CIFU units to provide Census Managers with critical
information needed for planning the 2010 Census.

The CIFU operation followed up 3.9 million vacant units and 2.6 million delete units.
Approximately 21.9 percent of the vacant units were converted to occupied and 24.6 percent of
the deletes were converted to occupied. These converted units resulted in a net gain of
approximately 3.1 million people. Approximately 18.1 percent of the deletes were converted to
vacant.

In the 1990 field followup operation Vacant/Delete/Movers Check, approximately 8.7 percent of
the vacants were converted to occupied and 6.4 percent of the deletes were converted to
occupied; approximately 5.3 percent of the deletes were converted to vacant. Compared to
Census 2000, the 1990 vacant and delete workloads were larger and the conversion rates were
lower. These differences were the result of changes in the universe rules for inclusion (i.e., there
were different rules for including/excluding vacant and deleted units).

At the end of CIFU, approximately 26.8 percent of the units were occupied, 43.4 percent were
vacant, and 29.7 percent were deletes and only 542 of the 8.9 million housing units had an
undetermined status at the end of the operation. More than 88 percent of the lost mail returns
and 81.2 percent of the blank mail returns yielded valid housing units. Approximately 52.9
percent of the new construction adds and 58.5 percent of the DSF adds were deleted and
approximately 63.6 percent of the LUCA Appeals adds were ultimately deleted, which confirms
the findings in earlier operations that these addresses were not valid addresses.
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There were 5.3 million people enumerated in CIFU. Like the NRFU operation, CIFU was
successful in enumerating a higher percentage of the groups that are typically undercounted:
males, young people (34 years old and younger), Hispanics, Blacks, and Some Other Race.

Recommendations include:
. Continue to improve coverage by following up vacant and deleted units from NRFU.

. Continue to follow up any lost or blank mail returns. Consider adding a “vacant” option
to the mailback questionnaire so that respondents could indicate the unit was vacant on
Census Day so that valuable resources are not wasted following up legitimate blank
returns.

. Investigate ways to improve/screen the data received from local governments to avoid
spending time and money following up invalid/bad data.

Evaluation L5, Coverage Gains From Coverage Questions C1 and C2 on
Enumerator-Completed Questionnaires for Census 2000 (Zelenak and Nguyen 2003)

The focus of this evaluation was the use and effectiveness of coverage questions on enumerator-
completed questionnaires for Census 2000. The intent of these questions was to identify people
who otherwise would have been missed or included in error. The census operations which used
these questions were L/E, U/E, NRFU, and CIFU. Enumerators began by asking how many
people were living or staying in the housing unit on Census Day. After collecting the
appropriate person and housing unit information, the enumerator asked two coverage questions,
which were designed to get an accurate enumeration of all people and housing units.

For the first question, C1, the enumerator referred to Census Day, April 1, 2000, and asked:

I need to make sure I have counted everyone who lived or stayed here on April 1, 2000. Did I
miss -

- any children, including foster children?

- anyone away on business or vacation?

- any roomers or housemates?

- anyone else who had no other home?

For the second question, C2, the enumerator referred to Census Day, April 1, 2000, and asked:

The Census Bureau has already counted certain people so I don’t want to count them again
here. On April 1, 2000, were any of the people you told me about -

- away at college?

- away in the Armed Forces?

- in a nursing home?

- in a correctional facility?
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Enumerators were supposed to mark either “Yes” or “No” for each coverage question and then
take appropriate action whenever the response was “Yes.” However, about one-third of the time,
enumerators left these questions blank. Approximately 1.1 percent of the responses were “Yes”
for C1, meaning that someone had been missed, and 0.7 percent were “Yes” for C2, meaning
that someone should be counted elsewhere. Among the operations, the CIFU operation saw the
lowest percentage of returns with these questions marked, 49.4 percent and 49.2 percent for C1
and C2, respectively. The response rate for these questions in the NRFU operation was
approximately 68 percent for both.

Inconsistencies appeared for the people associated with these returns. Only 21.8 percent of the
returns that had the “Yes” box marked for C1, had at least one person added. Only 43.4 percent
of the returns with C2 marked as “Yes” had at least one person deleted.

Lack of information made it difficult to get an accurate account of the people who were missed
or included in error. Therefore, a net result of people added or deleted may not be inferred from
the data in this report. For the same reason, the demographic data included in this document
may not accurately reflect the distributions of the people who were truly added to or deleted
from the household rosters.

Based on the information about the number of “Add” and “Cancel” boxes marked, the Census
Bureau added 77,050 people and deleted 83,160 people. Among the people recorded as adds,
46.6 percent were a race other than White, 57.9 percent were young people (ages 0 to 24), 56.5
percent were males, and 51.2 percent were renters. These groups are traditionally undercounted,
however, the Census Bureau cannot infer that these two coverage questions are good for
improving the differential undercount because of the inadequacy of the data collected.

Recommendations include:

. Provide additional space immediately following the coverage questions (for entering the
names of the people to be added or deleted) to improve the percentage of returns with the
“Add” and “Cancel” boxes marked when the coverage questions are answered as “Yes.”

. Use automated instruments and have more training for enumerators (on the purpose of
asking these questions) to improve the data collection process.

Category J - Ethnographic Studies

Summaries of the three evaluations in the Ethnographic Studies category follow.

Evaluation J.2, Ethnographic Social Network Tracing of Highly Mobile People (Brownrigg
2003)

Residential mobility has long been identified as a behavior that challenges accurate enumeration
and coverage. To learn more about how residential mobility impacts census coverage, the
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Ethnographic Social Network Tracing Project researched social networks which include highly
mobile people. Highly mobile people were defined as people who make residential moves more
often than most people in the U.S. or who habitually migrate among domiciles. Social networks
were formally defined and modeled by observing people interact over a six-month period.
Researchers traced participants interacting in the social networks to the addresses and locations
of their domiciles and reported the identities and characteristics of participants, sets of co-
residents, and the domiciles they occupied.

Participants in the six social networks researched were involved in diverse patterns and degrees
of mobility: a social network of campers who cooked communally, including survival campers
along with recreational campers; seasonal workers who habitually circulated among an average
of three term assignments at different distant work sites; a folkloric dance group made up of
Mexican former farm workers settling in the rural Midwest; older Haitians who worked together
in agricultural fields in the South; commercial fishermen, their friends and family, and industry
employees who socialized around a particular Atlantic coast fishing dock; and participants in a
local chapter of an American Indian men’s society.

Various associations were found between the character of individuals’ mobility (whether
sedentary, residentially mobile, or habitually mobile), their positions in the interacting social
networks and matrices of co-residence, and "census outcomes." In the social networks traced,
fewer of the residentially and habitually mobile individuals were found enumerated in Census
2000 than those who remained sedentary. If census operations did not list or enumerate the unit
that was the census residence of one or more individuals, or did not place the unit in accurate
census geography, then it was unlikely that any census records could be found for anyone living
in that unit. Similarly, if census operations listed and correctly placed a census residence in
geography, but then did not enumerate it or enumerated it as vacant or with entirely different
people, it was less likely that records of any of its co-occupants could be found. If a unit had
been listed and enumerated more than once, then all or most co-residents might be duplicated.

The omission or erroneous inclusion of certain individuals in their correct census residence
where at least one of their reported co-residents was enumerated and served as the census
respondent arise from respondent behaviors. These “within-unit” results reflect dynamics
among co-residents that influence who is reported.

Relationships were found in these small scale social network studies between individuals’
mobility behaviors and both “unit-based” and “within-unit” errors. Habitually mobile people
often stayed in types of domiciles Census 2000 did not list. In listed housing, how household
respondents perceived and interpreted an individual’s current and historic mobility influenced
whether or not the person was reported. These relationships combined to produce the net effect
that more individuals traced as habitually mobile or residentially mobile were omitted than were
found enumerated.
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If an individual’s census residence was not listed, then that person had no unit of enumeration
where he or she could be correctly enumerated in Census 2000. Unlisted types included
unconventional domiciles (e.g., camp grounds, docked fishing boats, cheap motels, farm
workers' rental labor camps), but also conventional housing units such as single family homes,
mobile homes, townhouses, condos, and apartments.

Most of the habitually and residentially mobile social network participants who were found
enumerated shared certain traits: they had census residences in conventional housing and
maintained ties with and repeatedly and routinely returned to the same set of residentially
sedentary co-residents in one locality. As long as their census residence was listed and
enumerated, records for habitually and residentially mobile people with all these traits were
found, no matter how often or how far they went away. In this research study, far more
habitually and residentially mobile people lacked at least one of the traits cited above and were
omitted.

Evaluation J.3, Comparative Ethnographic Research on Mobile Populations (de la Puente et
al 2003)

This evaluation provided results from four commissioned ethnographic studies conducted by
social scientists with extensive knowledge of specific subpopulations that are typically
residentially mobile. Each researcher had previously conducted research within his/her
population of interest and was known, in most cases, as a trusted individual by the community
he/she studied. These four ethnographic studies took place before, during, and after Census
2000 to evaluate the lifestyles of the groups and to observe residential mobility activities during
these time periods. All researchers used a combination of observation and unstructured
interviews in their field works. The four transient populations examined in the ethnographic
studies are: urban gang members, Irish travelers, seasonal residents or "snowbirds" in Arizona,
and American Indians residing in the San Francisco Bay Area. Across these four distinct
populations, many common barriers to enumeration were found. Many of these barriers have
been studied and documented in previous ethnographic studies of hard-to-enumerate
populations.

The barriers to enumeration identified in the current study include:

. Residential mobility. Residents may be hard to contact (i.e., not reached by traditional
enumeration methods — in person or by mail) or they may have difficulty providing a
specific place of usual residence. Most individuals in the study who were aware of the
census residence rules, as presented on the census form, did not find them helpful in
reporting a usual residence.
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. Distrust and/or fear. There are two related reasons why there is reluctance to provide the
Census Bureau with personal information. The first is applicable to persons who engage
in illegal or unconventional activities. This can range from violation of a civil or
criminal law to involvement in living arrangements that violate either public or private
housing rules. Underlying this phenomenon is the fear that information provided to the
Census Bureau is not kept confidential by the agency and that divulging such information
may result in some penalty or prosecution if it fell into the wrong hands. The second and
related reason for the reluctance to provide personal information in the census is a
broader sense of distrust in government coupled with the unwillingness to provide
personal information to an entity whose intentions are questioned.

. Irregular and complex household arrangements. In some cases, violation of housing
rules and distrust in government may prevent honest responses. In others, it is unclear to
respondents whom to classify as a household member when some of those living in the
house are transients.

. Disinterest. In some cases, the Census Bureau's outreach effort did not resonate for some
mobile groups. Either they were not exposed to the campaign or they chose not to listen
to it or believe the claims made in it. This segment of the population may also be
unresponsive to mass marketing strategies. Consequently, they do not understand why
the census is necessary nor do they understand the process.

Some of the key recommendations made by the ethnographers who conducted the field work are:

. Enlist support from community organizations to promote census awareness and
encourage census participation.

. Direct outreach programs to specific transient groups.

. Clarify residence rules for transients.

. Enumerate in nontraditional sites.

. Make sure that all undeveloped and public land campsites are designated for
enumeration.

Evaluation J.4, The Enumeration of Colonias in Census 2000: Perspectives of
Ethnographers and Census Enumerators (de la Puente and Stemper 2003)

Colonias are generally unincorporated and low income residential subdivisions, lacking basic
infrastructure and services, along the border between the U.S. and Mexico. These settlements
have been in existence for decades, but the exodus of the poor to colonias began in full force
during the 1980s and 1990s. The low cost of land in colonias provided opportunities for home
ownership and relief from higher housing costs in border cities.
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The aim of this report was to provide qualitative information on how Census 2000 was
conducted in selected colonias. This information comes from two sources. The first source is
four studies conducted by ethnographers with field work experience in colonias and with
knowledge of these settlements working under contract for the Census Bureau. The second data
source includes the results of focus groups with census enumerators and crew leaders who
worked in the selected colonias studied by the ethnographers.

Ethnographers from four colonias identified and documented the presence of four major barriers
to census enumeration. These are: irregular housing, little or no knowledge of English and
limited formal education, concerns regarding confidentiality, and complex and fluid households.
However, the extent to which these barriers posed problems for Census 2000 enumeration and
the Census Bureau's success in dealing with these obstacles varied across the four colonias.

. Irregular housing appeared to be an obstacle in all four colonias. However, ethnographic
observations revealed that, for the most part, census enumerators were able to
successfully negotiate the obstacles presented by irregular housing.

. Limited reading skills and little or no knowledge of English was cited as an obstacle to
enumeration in all four colonias. Regardless of site, the need for a Spanish language
census form that can be easily administered by enumerators and readily understood by
respondents was documented by all ethnographers.

. All ethnographers reported that colonia residents expressed concerns regarding the
confidentiality of census data. Lack of trust in government and leeriness of non-colonia
residents prevailed across all four sites. However, it appears that, for the most part, these
concerns were counterbalanced by Census Bureau efforts to promote Census 2000 via
paid advertisement in the Spanish language media.

. Complex households and households with mobile and ambiguous members were
prevalent in all four colonias. However, this situation was particularly pronounced in the
colonia situated in Riverside County, California because of the sizeable number of
migrant workers residing in this county.

Although colonias on the U.S./Mexico border are, for the most part, ethnically homogeneous,
there is consensus among ethnographers that it is inappropriate to assume the same degree of
homogeneity on other key dimensions such as language, the extent of social cohesion (i.e.,
community) among colonia residents, and the level of infrastructure development.

Recommendations based on this research include:
. Consider revising the training method and training materials for enumerators and crew

leaders working in colonias. Emphasize classroom training less and emphasize on-the-
job training.
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. Use cultural facilitators and promotoras developed by the Dallas RO and implemented in
the El Paso County, Texas site as a starting point and initiate research that will inform the
Census Bureau on how to best use these initiatives in colonias in all four border states.

. Continue and expand the practice of hiring Spanish speaking enumerators who are
familiar with colonias.

. Continue to use targeted paid advertising in both English and Spanish.

. Initiate research that will help the Census Bureau determine if mailing out Spanish
language forms in 2010 is a viable strategy.

Category K - Data Capture
Summaries of the two evaluations in the Data Capture category follow.
Evaluation K.1.a, DCS 2000 Data Capture Audit Resolution Process (Rosenthal 2003b)

This evaluation looked at results from the Data Capture Audit Resolution (DCAR) process.
DCAR identified errors in interpreting scanned questionnaires.

The DCAR consisted of three phases: an automated review of data used to set person panel® and
roster entry” statuses, an edit to compare respondent or enumerator responses on household size
to a household population count derived from a tally of person panels and roster entries, and a
clerical review of images and an update of data for questionnaires whose response records had
conflicting household size information.

There were two types of clerical review of computer images of questionnaires that failed edit:
the Audit Count Check (Count Check) and the Audit Status Review (Status Review). The Count
Check required that clerks review and correct the Optical Mark Recognition (OMR)
interpretation of respondent or enumerator responses on household size only. They did not make
corrections to the OMR fields based on a review of person panels or roster entries. The Status
Review required that clerks review and correct the OMR fields. In addition, they reviewed and
corrected the status of person panels and roster entries.

The Census 2000 Data Capture System (DCS 2000) successfully captured the response data that
were input to the determination of household size. It successfully captured numeric responses
and accurately identified the presence of responses in check boxes.

? The number of person panels equals the number of person records associated with a return.

* The number of roster entries equals the number of names listed in the questionnaire roster.
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Of the 126,866,759 returns that were sent to DCAR, 124,194,637 returns (97.89 percent) passed
the edit. Of the 2,672,122 failed edits, the Count Check process included 882,555 returns (33.03
percent) and the Status Review process included 1,789,567 returns (66.97 percent).
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The rate of edit failures varied only slightly across Data Capture Center within form type. The
rate at which mail returns passed the DCAR edit varied greatly by household size. About 98
percent of mail returns with a household size between 1 and 9 passed the DCAR edit and about
61 percent of the mail returns with a household size of 10 or more passed the edit. The lower
rate for large households may be due in part to the limit of 12 names that could be reported on a
mail return. The rate at which enumerator returns passed the DCAR edit varied slightly by
household size. The rate decreased slightly as household size increased. The rate for households
with ten or more persons is much larger for enumerator returns compared to mail returns, 96
percent versus 61 percent.

As the check-in date of the return became further removed from Census Day, the percent sent to
Count Check and Status Review increased for mail returns faster than for enumerator returns,
indicating more consistent quality for enumerator returns over time.

The status of pre-audit duplicates among person panels and among roster entries on mail returns
were compared to their post-Status Review status. There were 52,406 pre-audit duplicate person
panels and 41,562 pre-audit duplicate roster entries. Only 507 (0.97 percent) of the person
panels were determined not to be a duplicate and only 1,233 (2.97 percent) of the roster entries
were determined to not be a duplicate by the Status Review process. The lower rate of change
for person panels may indicate that without associated demographic characteristics it is more
difficult to accurately identify duplicates.

The Status Review changed only a small percentage of pre-audit statuses. The Status Review
process changed about 12 percent of the statuses for person panels with a pre-audit status of
valid. The Status Review process changed about 13 percent of the statuses for person panels
with a pre-audit status of invalid. The Status Review process changed about 29 percent of the
statuses for short form mail return roster entries with a pre-audit status of valid. The Status
Review process changed less than 0.5 percent of the statuses for short form mail return roster
entries with a pre-audit status of invalid. The Status Review process changed about 10 percent
of the statuses for long form mail return roster entries with a pre-audit status of valid. The Status
Review process changed about 4 percent of the statuses for long form mail return roster entries
with a pre-audit status of invalid.

The DCS 2000 successfully interpreted a very high percentage of the hand-written numeric
entries for household size. Although the occurrence of interpretation errors was low for both the
mail and enumerator returns, the entries made by enumerators were misinterpreted about twice
as often as those made by the respondents to mail returns. The DCAR process corrected the
household size for about 64 percent of the enumerator returns that failed the Count Check but
correction were made to only about 32 percent of the mail returns that failed the Count Check.

The DCAR corrected the data on a large number of cases that would have been included in the
CEFU had the DCAR process not been performed.

The recommendation is to incorporate a similar process into the 2010 Census.
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Evaluation K.1.b, Evaluation of the Quality of the Data Capture System and the Impact of
the Data Capture Mode on the Data Quality (Conklin 2003)

The purpose of this evaluation was to see how well the reading of census forms could be
delegated to automated data capture and imaging technology. The raw data for this evaluation
consisted of a sample of 768,000 short forms and 768,000 long forms distributed among:
mailout/mailback short and long forms, enumerator short and long forms, and U/L short and
long forms. The enumerator and U/L forms included Puerto Rico and U.S. versions. The
mailout/mailback forms included both English and Spanish versions.

Production technology involved three modes: OMR to determine in an automated process if a
check box on the form did or did not have a mark in it; OMR to capture the value of each
character in a write-in response; and Key From Image (KFI) mode to have a person interpret and
key responses from a computer image of the form.

Both the production automated technology and the evaluation KFI data capture were subject to
any one of the following errors: failure to read a field on the form, picking up content that was
not really there (as in trying to interpret a stray mark), incorrectly capturing the content on the
paper, or correctly capturing what the respondent wrote but not what the respondent intended.

The check-box contents must be identical to be considered a match. Picking up the wrong
check-box is a hard match error. The write-in contents did not have to be identical to be
considered a match. Missing characters or dropping or adding characters can lead to soft match
errors. The divergence between the contents was scored using a soft match algorithm. A soft
match error occurred when the divergence score exceeded a threshold.

Content can differ from intent. This can happen for reasons such as stray marks being read as
characters or if the respondent writes poorly. The standard for Key From Paper (KFP) was to
capture content with no more than a 2 percent error rate. The performance of the automated
technology depended on whether the character recognition algorithm determined the content was
clear enough to process. If the automated technology determined the content of a write-in field
was clear, it processed it with a typical error rate of 1.0 to 1.1 percent. If the automated
technology determined the content of a check-box field was clear, it processed it with a typical
error rate of 1.2 to 1.5 percent. If the automated technology rejected content as unclear, the
typical error rate after remedial keying by human operators was 4.8 to 5.3 percent.

The evaluation concluded with 90 percent confidence the modes are all significantly different
from one another. The KFI mode tends to deal with content particularly hard for human or
machine to interpret and therefore the error rate is not necessarily a poor reflection on the
automated technology or the keyers. The error rates shown in this evaluation should be
considered conservative upper limits for the true rates attributable solely to the hardware and
software configuration of the automated technology.
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Respondent-returned forms had statistically significantly higher nonblank hard or soft match
error rates for ethnic, name, and race fields compared to enumerator-returned forms. Although
enumerator-returned forms had lower soft match error rates for name related fields compared to
respondent-returned forms, the rates for name related fields were higher compared to rates for
other fields on forms returned by enumerators.

For fields filled out for only one person on a form, the hard or soft match error rate was
significantly affected depending on the specific field being considered; form type or field
category did not have a significant influence. For fields filled out for multiple persons on a
form, the soft match error rate was significantly affected by form type and field category.

Census 2000 RCC had a significant influence on the hard or soft match error rate. The soft
match error rate for name related fields in RCCs covering areas of traditional immigrant
concentration in Florida, Los Angeles, and New York City was significantly higher compared to
other RCCs.

For fields that were filled out for only one person on a form, the largest significant factor
affecting the nonblank error rate was form. For fields that were filled out for multiple persons
on a form, the largest significant factor affecting the nonblank error rate was field category.

The race response had a statistically significant effect on the nonblank error rate. Within the
limited data set for race, evaluators were not able to find individual error rates that were outliers.
The effect of race may be part of other significant factors. It would be helpful to include other
factors with race in a future evaluation.

For fields filled out for only one person on a form, the error rate was not significantly affected by
data capture mode. For fields filled out for multiple persons on a form, the specific field being
considered and the data capture mode interacted to significantly affect the error rate.

The most frequent causes for failing to capture the intended response were an extra check-box,
missing characters, or a wrong character. The most common reasons found for these problems
were poor handwriting, no reason found, or rules not followed.

The future role of the automated technology reduces to two possibilities. The automated
technology has a supporting role in decennial census processing or the automated technology has
a dominant role in decennial census processing.

Several possible research questions exist for tests leading up to the 2010 Census.

. Should the Census Bureau expand efforts to make certain groups of fields easier for
respondents to understand and fill out?

. Do the outlier error rates for name related fields suggest challenges to the automated
technology that require increased attention?
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. Is the especially high nonblank error rate for name related fields in Census 2000 RCCs of
traditional immigrant concentration something that requires more investigation?

. Should certain fields sent automatically to KFI be allowed to go through the automated
technology for processing?

Category L - Processing Systems
Summaries of the five evaluations in the Processing Systems category follow.

Evaluation L.2, Operational Analysis of the Decennial Response File Linking and Setting of
Housing Unit Status and Expected Household Size (Rosenthal 2003a)

The Decennial Response File is the first in a series of files which ultimately produces final
census population counts. A return represented a single household enumeration. A return
consisted of one or more Decennial Response File household forms. For example, an
enumerator continuation form was linked to its parent enumerator form to create one return.
Similarly, a Be Counted Form for a partial household was linked to a mail return form if the Be
Counted Form contained information on additional household members not included on the mail
return questionnaire.

In mailback areas, the use of two forms to enumerate large households most commonly occurred
in the NRFU and CIFU operations. Typically the two forms were an enumerator first form and
an enumerator continuation form.

Large households on mail returns generally did not involve linking. The Census Bureau
produced a composite record for these large households from the originating mail return and a
CEFU telephone interview.

The Census Bureau assigned to each return a housing unit status and, if the status was
determined to be occupied, an expected household size. Then, the Census Bureau applied the
Primary Selection Algorithm, a computer program run on the Decennial Response File to select
one return to represent each housing unit in the census, if multiple returns were present for a
housing unit.

This evaluation presented the results from the linking of census forms and the setting of housing
unit status and expected household size.

Of 129,389,529 returns, 1,387,085 returns (1.07 percent) were linked; that is, they were returns

comprised of two or more forms. Of these, 39,108 returns (2.82 percent), had three or more
forms.
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The TEA with the highest rate of linked returns was in U/E. Large households probably caused
this result. Most linked returns (1,384,233 returns or 99.79 percent) were comprised of an
enumerator first form and an enumerator continuation form. Enumerators used this combination
of forms to enumerate large households in the L/E, U/E, NRFU, and CIFU operations. Linkage
rates comparable to U/E did not occur in L/E, probably because of a processing error.
Enumerator continuation forms in L/E—along with U/L adds and U/E adds—were erroneously
omitted from the Decennial Response File.

0Of 129,389,529 returns, 1,318,350 returns (1.02 percent) had one or more unresolved categories:
Occupied with Unresolved Population Count, Unresolved Occupied/Vacant, and Unresolved
Occupied/Vacant/Delete.

The Census Bureau sent mail returns to CEFU if there was an inconsistency in household size,
leaving few self-response returns unresolved.

A programming error affected the status resolution for some Vacant enumerator returns.
Mistakenly, any Interview Summary Population of 0 was recoded to blank. As a result, the
Census Bureau may have classified up to 133,438 Vacant returns as Deletes and up to 258,963
Vacant returns as Unresolved Occupied/Vacant. As many as 145,367 housing units of the
191,826 housing units in the census that had their occupancy status imputed (75.78 percent) may
have been affected by this latter error.

There were 712,858 unresolved enumerator returns (1.51 percent), 329,895 returns were
Occupied with Unresolved Population Count, 329,266 returns were Unresolved
Occupied/Vacant, and 53,697 returns were Unresolved Occupied/Vacant/Delete.

For occupied self-response (restricted to paper mailback questionnaires) and enumerator returns,
setting the expected household size was usually straightforward. For 74,725,437 self-response
returns (93.71 percent) the number of valid person records and roster names corresponded to the
respondent-reported household size. For enumerator returns, most household size measures also
were consistent. For linked returns or unlinked returns that had the “continuation form(s)
attached” box checked and the expected household size equal to the Interview Summary
Population, 1,475,382 returns (99.11 percent) had the same Interview Summary Population and
respondent-reported household size. For unlinked returns with the Interview Summary
Population less than or equal to five, 26,897,133 returns (99.52 percent) had the same Interview
Summary Population, number of valid person records, and respondent-reported household size.
For unlinked returns with the Interview Summary Population greater than five and the
respondent-reported household size greater than five, 68,599 returns (99.58 percent) had the
same Interview Summary Population and respondent-reported household size.

Recommendations include:
. Attempt to link only enumerator first and enumerator continuation forms, if such forms

exist in the future. Doing so would simplify the linking process, cause very little loss of
data, and would have almost no effect on the population counts.
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. Redesign the Interview Summary Section, if this section exists in the future, to improve
the consistency of responses.

. Use hand held computers to help ensure data capture and consistency of responses.
Evaluation L.3.a, Analysis of the Primary Selection Algorithm (Baumgardner 2002)
The full report for this evaluation is not available because it contains proprietary information.

While various methods of collecting data were implemented with the desire of obtaining a more
accurate census count, the various methods also presented the possibility of receiving multiple
responses for a single Census ID. The Primary Selection Algorithm was the computer program
designed to resolve the receipt of multiple responses from housing units. Major features of the
Census 2000 Primary Selection Algorithm design included performing person matching between
returns, constructing Primary Selection Algorithm households, selecting the primary Primary
Selection Algorithm household, and selecting additional persons for the census household that
were not in the primary Primary Selection Algorithm household.

Less than 10 percent of all Census IDs on the Decennial Response File were enumerated by
more than one return. More than 95 percent of these were enumerated by only two returns.
About 55 percent of the Census IDs enumerated by two returns were the result of two
enumerator returns and about 82 percent of these were the result of returns from NRFU and
CIFU. About a third of all Census IDs with two returns consisted of one enumerator and one
mail return; about 96 percent of these were the result of a mailback return and a NRFU return.

Some returns were defined as ineligible for the Primary Selection Algorithm process. There
were 2,656,951 ineligible returns at all Census IDs. More than 67 percent of these returns were
ineligible due to being classified as a deleted housing unit record. Taking these ineligible returns
out of the universe, 8,960,245 Census IDs (less than 8 percent of Census IDs on the Decennial
Response File) had more than one eligible return.

A Primary Selection Algorithm household was a set of associated persons at one Census ID.

The set may contain no persons (a vacant Primary Selection Algorithm household) or one or
more persons. If two or more returns for the same Census ID had at least one person in common
(determined by person matching), then these returns formed a single Primary Selection
Algorithm household.

Over 73 percent of Census IDs with multiple eligible returns had just one Primary Selection
Algorithm household. Census IDs with two or more Primary Selection Algorithm households
accounted for just over 2 percent of all Decennial Response File Census IDs. The primary
Primary Selection Algorithm household was the Primary Selection Algorithm household that
was used in further processing. When more than one Primary Selection Algorithm household
existed, the primary Primary Selection Algorithm household was selected by sequentially
applying criteria to all of the Primary Selection Algorithm households until only one Primary
Selection Algorithm household was selected.
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Most Primary Selection Algorithm households at Census IDs with multiple returns consisted of
one or two returns. Two-return Primary Selection Algorithm households were most often
formed by two enumerator returns or one mail return combined with one enumerator return.
When two enumerator returns formed a Primary Selection Algorithm household, over 91 percent
were the result of one return from NRFU and one return from CIFU. This was expected due to
the design of the CIFU operation.

Of the 8,716,359 Census IDs with two eligible returns, over 70 percent had a redundant return (a
return containing only person records represented on the basic return of a Primary Selection
Algorithm household) and almost 57 percent of these redundant returns were not vacant.

Almost 85 percent of all redundant returns were enumerator returns. More than 55 percent of
redundant enumerator returns resulted from NRFU and nearly 88 percent of these were occupied,
most likely due to the receipt of a late mail return. About 43 percent of redundant enumerator
returns resulted from CIFU and 97 percent of these were vacant, as expected.

Of the 2,349,988 Census IDs with two Primary Selection Algorithm households, more than half
had an enumerator return as the basic return of both Primary Selection Algorithm households.
Nearly 80 percent of these cases resulted from one return from NRFU and one return from
CIFU. This is most likely due to a vacant return from the NRFU operation and an occupied
return from the CIFU operation.

Most cases of multiple enumerations in Census 2000 were expected as a result of the design of
census operations. The Primary Selection Algorithm was designed to be robust and handle as
many unusual cases as possible, but the results show that these unusual cases were very few. If
this operation is implemented in the same manner in the future, a processing step done prior to
the Primary Selection Algorithm should remove from further processing a CIFU return that just
confirms the status of a NRFU return. The NRFU return in this case should be flagged to
indicate that its status was confirmed.

Evaluation L.3.b, Resolution of Multiple Census Returns Using a Reinterview
(Baumgardner 2003)

The full report for this evaluation is not available because it contains proprietary information.

The focus of this evaluation was to examine whether or not the Primary Selection Algorithm
made the best decisions on the determination of the census household, given the information
collected from returns for the Census ID. The analysis concentrated on Census IDs with two
returns since 97 percent of all Census IDs with multiple returns had exactly two returns.

A sample of Census IDs affected by the Primary Selection Algorithm was selected. An
interview was conducted at each Census ID with someone familiar with the household
enumerated during Census 2000. The goal of the reinterview was to determine the residency
status of each person on the census returns at the Census ID. The residency statuses obtained in
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the reinterview were then used to determine if the Primary Selection Algorithm made the best
decisions on the determination of the census household.

One set of limitations to this study includes operational problems with data collection. Unit
nonresponse, allowing the use of proxy respondents, and recall bias may contribute to missing or
inaccurate responses. Another set of limitations to this study includes limits to the statistical
analysis. This study did not investigate vacant returns or evaluate the person matching process.
There were also person records with an unresolved residency status and errors in the inclusion of
some Census IDs in the sample. These factors make it difficult to fully evaluate the performance
of the Primary Selection Algorithm.

When person matching did not match people across the two returns at a Census ID, these two
returns formed two separate Primary Selection Algorithm households. At Census IDs with two
Primary Selection Algorithm households, the reinterview determined that there were residents in
both households about 38 percent of the time, residents in just one of the households about 58
percent of the time, and no residents in either household about 4 percent of the time.

At Census IDs with two Primary Selection Algorithm households where the reinterview
determined that there were residents in both of the households, person matching was performed
and missed a duplicate identified during the reinterview in about 16 percent of the cases. Also
of interest is how often the Primary Selection Algorithm picked the “best” Primary Selection
Algorithm household to represent the Census ID since both of the households contained
residents. “Best” is defined here as the Primary Selection Algorithm household with the greater
net number of residents. The net number of residents is the balance after subtracting the number
of nonresidents from the number of residents. At Census IDs with residents in two Primary
Selection Algorithm households, the “best” household or a household which was identical in
terms of net residents to the other household at the Census ID was selected about 80 percent of
the time.

Nearly 58 percent of Census IDs with two Primary Selection Algorithm households had at least
one resident in just one of those households. At about 65 percent of these Census IDs, the
Primary Selection Algorithm selected the household that contained at least one resident. Of the
Census IDs with two Primary Selection Algorithm households and residents in just one of those
households, the effectiveness of the Primary Selection Algorithm household selection criteria
was examined. As expected, higher priority selection criteria were more effective at selecting
the correct Primary Selection Algorithm household than the lower priority selection criteria.
However, the selection criterion “CEFU Status” did not perform as well as expected. It selected
the correct Primary Selection Algorithm household only about 69 percent of the time that it was
used.

In the future, an evaluation such as this one should set out to determine if the Primary Selection
Algorithm selected the right household regardless of whether or not the Primary Selection
Algorithm household is occupied. Furthermore, the questionnaire used for the reinterview
should be designed to manage both occupied and vacant returns. It should also not rely on
census residence rules to determine residency status for people at the Census ID, since the
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Primary Selection Algorithm itself cannot take those rules into account when making decisions
regarding the census household.

Evaluation L.4, Census Unedited File Creation (Jonas 2003a)

The Census 2000 Hundred Percent Census Unedited File contains all the household and person
records included in Census 2000. It has all the attributes of the final Census file, except the
imputation of person characteristics where needed. The purpose of Census Unedited File
creation is to determine which addresses are in the census and to determine the count of persons
at each such address.

Nearly 128 million addresses were either on the DMAF as Census 2000 began or were added to
it in the course of Census 2000 operations. Prior to unduplication procedures, approximately
117.3 million were ultimately resolved as housing unit addresses. Just over 9 million addresses
were determined to not be valid addresses and roughly 1.4 million addresses were determined to
be nonvalid duplicates of valid addresses on the DMAF.

Of the 117.3 million addresses resolved as housing unit addresses, 106.7 million were
determined or imputed to be occupied and the remaining 10.6 million were determined or
imputed to be vacant.

Roughly half a million addresses had their status resolved by imputation. There were 195,245
addresses determined to be valid Census addresses whose occupancy status could not be
determined and had to be imputed. There were 296,617 addresses whose validity as Census
addresses could not be determined. As a result, their validity and their occupancy status were
both imputed. There was no enumeration data on the Decennial Response File or the DMAF for
251,477 (84.8 percent) of the addresses whose validity as Census addresses could not be
determined.

Recommendations for some changes affecting Census Unedited File creation include:

. Use stronger software QA processes to ensure more complete adherence to
specifications.
. Refine the timing of late census followup operations to ensure that addresses added by

those operations are placed on the DMAF in time for the questionnaires from those
addresses to be included in the census.
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Evaluation L.5, Operational Requirements Study: The Beta Site Systems Testing and
Management Facility (Titan Systems Corporation 2003)

This study assessed the extent to which the requirements for the Beta Site operation and its
internal processes supported various automated systems used during Census 2000. The findings
presented are qualitative in nature as they reflect the varied opinions and insights of the Beta Site
operations personnel and customers who were interviewed by the Titan Systems Corporation.

The Beta Site was a software evaluation facility within the Census Bureau that was involved in
the testing and deployment of Census 2000 systems and related components. Its primary
objective was to assess a system’s deployment readiness; however, it also conducted security
testing, provided software release services, and performed network monitoring and
troubleshooting support.

Security evaluation was a distinct phase of the Beta Site testing. The Beta Site personnel worked
in a cooperative fashion with the Information Technology Security Office to assure appropriate
security considerations were proactively addressed. Overall, the structure of the testing
processes and associated functions were comprehensive and were aligned to support the
objectives of the Beta Site.

Planning for the Beta Site support for Census 2000 began in mid-1996 and continued through the
census to accommodate changing operational requirements, as needed. The physical site was
constructed in 1996. In addition to testing Census 2000 systems, the Beta Site had to address
such challenges as ramping up the testing infrastructure and performing Year 2000 compliance
testing. According to a post-assessment study of the Beta Site, over 1,200 software tests were
performed by the Beta Site from late Fiscal Year 1997 through Fiscal Year 2000. The Beta Site
also maintained system configurations for over 8,000 personal computers and 570 servers.

Given the success of Census 2000 and the unprecedented reliance on automated systems, it is
evident that the Beta Site played an important role in the decennial census and contributed
significantly to its success

Although the software validation role of the Beta Site operation was widely seen within the
Census Bureau as being a necessary function, many of the Beta Site’s customers expressed
concerns over the efficiency, consistency, and timeliness of the testing processes that were
employed. The requirements for the Beta Site could have focused more attention on the impact
that its internal processes would have on customers’ operations. Conversely, developers needed
to factor in time for Beta Site testing in their development process. In this regard, the Beta Site
personnel noted that, from their perspective, there were a large number of urgent requests that
might have been avoided with proper planning/scheduling by the program offices.

The issue of who was responsible for developing test plans was not fully addressed. Although
the Program Master Plan discussed the Beta Site Workflow and the “receipt of requirements,”
which included test plans, data, and cases from the developer, the precision of those
requirements was never fully defined. The perception of the Beta Site staff was that
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responsibility for test plans was defined through meetings with customers. In discussions with
testers and customers alike, it was evident that this issue was not fully resolved during the
requirements phase.

Early planning may have addressed requirements for two-way communications. Although a set
of physical, logistical, and procedural requirements was outlined in April 1997, they did not
adequately address the need for a structure to ensure effective communications between the Beta
Site testers and developers. Interviews confirmed that the Beta Site process was often unclear to
most customers and this led to a significant number of communication difficulties, especially
when the need arose to escalate issue resolution to a higher level.

In 1997, the Beta Site management opted to use the services of the General Service
Administration’s Federal Systems Integration and Management Center as a means of acquiring a
capable prime contractor for the Beta Site. The Federal Systems Integration and Management
Center manages multiple-award contracts with qualified system integrators who can be
competitively selected in a relatively short period of time. Resources permitting, it may have
been beneficial for the Beta Site to use the Federal Systems Integration and Management Center
in the requirements planning area.

Requirements did not give adequate consideration to the complexities of managing the Census
2000 systems in a networked environment and the division of responsibilities within the Census
Bureau's technical management infrastructure was problematic. This was a crucial issue in view
of the size of the network. During the decennial census, network administration and
configuration issues arose between the Technologies Management Office and the Beta Site.

These and other findings led to the following recommendations:

. Fully consider requirements for communication processes.
. Improve testers’ knowledge about the purpose, use, and capabilities of the software.
. Major advancements in technology will require early scoping of the level of effort

required from the Beta Site in 2010.

. Improve life-cycle model for the 2010 Census.
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Category M - Quality Assurance Evaluations
Summaries of the two evaluations in the QA Evaluations category follow.

Evaluation M.1, Evaluation of the Census 2000 QA Philosophy and Approach Used in the
Address List Development and Enumeration Operations (Morganstein et al 2003)

Census 2000 involved numerous field operations and, at its peak, employed almost a half-million
temporary workers. Managing the quality of the data produced by this large, decentralized, and
transient workforce was a major challenge, which the Census Bureau attempted to meet by
introducing an extensive QA program into its ongoing operations. The objectives of this QA
were to minimize significant performance errors, to prevent the clustering of significant
performance errors, and to promote continuous improvement.

Evaluation M.1 evaluated the effectiveness of the QA programs developed for and implemented
in the major field operations in Census 2000 and, specifically, those operations used to update
the Census Bureau’s address list and directly enumerate the population. Further, it identified
strengths and major deficiencies and provided a critique of the Census Bureau’s QA philosophy.

The evaluation, which was conducted by Westat, was accomplished through a combination of
approaches, including a review of materials prepared for use in training and in collecting data,
examining observation reports, interviewing a range of Census Bureau staff who had been
closely involved in the many phases of the QA program, and by examining such materials as
were available concerning the operations, as well as the successes or failures of the QA
programs. As a final step, Westat held discussions with staff in the statistical offices of the
United Kingdom, Canada, and Australia, all of which had recently conducted a national census,
to determine how these countries approached the application of QA in their census programs,
and the possible relevance of their actions to future QA planning of the Census Bureau.

Census 2000 continued the tradition, initiated in the 1960 Census, of incorporating into field
operations numerous activities described as QA. This commitment to quality and QA certainly
is a significant “strength.” The Census Bureau also met its objective for QA that it be
completely transparent in Census 2000. To that end, materials used to train enumerators and
first level supervisors contained specific references as to why QA was important and as to how it
would be implemented and all enumerators were exposed to the concept of and need for
“quality” performance and, generally, were measured against the established standards. Finally,
most operations, had some form of QA process in place.

A review of observation reports and interviews with Census Bureau staff who were involved in
the QA program revealed that the overall perception was that the Census 2000 QA field program
was an important element in preventing significant errors and in preventing the clustering of
significant errors. Although errors of both types did occur, for the most part, they were caught
expeditiously and rectified. On this basis, the QA field programs can be viewed, generally, as
successfully meeting the first two elements of the Census Bureau’s QA mission to prevent
significant errors and to prevent the clustering of significant errors.
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As to the Census Bureau’s goal of “making the best use of the available technology and
statistical process tools with respect to its desire to promote timely and continuous improvement
throughout the field operations,” the authors concluded that the answer is mixed. Based on the
Census Bureau’s evaluations to date and comments from those involved, many of the early
activities in preparing for Census 2000 were seen as having utilized a full QA approach that met
the Census Bureau’s stated goal of promoting timely and continuous improvement. Examples of
activities considered as having successfully utilized a QA approach include preparing the
geographic framework and printing questionnaires and related forms. However, in the context of
what actually transpired during the data collection phase, the perception was less clear and
decidedly mixed.

QA was not perceived as an equal partner, nor was QA staff given either the necessary authority
or the required freedom to complete its task successfully. Finally, dedicated QA staff was not
assigned to RCCs. A vital aspect of the QA program for promoting continuous improvement,
real-time capture and dissemination of data during the data collection process, with which to
monitor, evaluate, and react, was not implemented.

Some key suggestions are noted below:

. Ensure that the QA effort is seen as an integral and important element in the 2010 Census
program. To that end, provide adequate resources, both in funding and staff, and initiate
early planning, research, and testing for the QA phase.

. Involve the executive staff in supporting and monitoring QA efforts, especially
throughout the data collection phase.

. Establish a senior management team to coordinate and approve the overall QA plan and,
throughout the decennial period, to review progress and resolve issues.

. Establish the equality of QA relative to production. Simply put, QA must be seen,
understood, and accepted as an essential element of the census and as an equal partner at
all levels of planning, implementation, and review.

. Develop and implement a Management Information System component which provides
management, in real-time, with relevant information on the quality of the data collection
elements.

. Expedite the documentation of Census 2000 and establish ready access to the

information. Some examples include the QA evaluation program and the documentation
of the experiences, problems, and solutions, suggestions, and recommendations of staff,
and the accumulation of memoranda detailing problems, issues, and solutions.
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Evaluation M.2, Effectiveness of Variables Used in the Model to Detect Discrepant Results
During Reinterview and the Identification of New Variables (Johanson 2003)

The Census 2000 NRFU Reinterview program included three components: a random
reinterview, an administrative reinterview, and a supplemental reinterview. A portion of
completed enumerator questionnaires were selected to be reinterviewed and, once the
reinterview was conducted, the unit status and household roster were compared to the original
enumeration. The purpose of the reinterview program was to identify faulty data collection, both
intentional and unintentional.

The random reinterview component was designed to verify work from each enumerator.
Virtually all enumerators who completed a minimum of ten enumerator questionnaires had one
or more of their questionnaires selected for random reinterview. Random reinterviews
represented 93.09 percent of the cases selected for the reinterview program. The remainder of
the reinterview cases were administrative and supplemental reinterview cases (4.34 percent and
2.57 percent, respectively).

Outlier enumerators were identified for administrative reinterview by comparing questionnaire
characteristics of each enumerator against the average for their area. A high vacancy rate, a high
rate of partial interviews, a high delete rate, a high rate of questionnaires with a population count
of one, and differences in average population per household were variables used in the
comparison. The reports identifying these outlier enumerators were run once a week. Over the
entire NRFU operation, 291,441 enumerators were flagged as outliers for one of the reasons
above. This is 62.57 percent of enumerators with completed work. Not all of these enumerators
had cases selected for administrative reinterview. At the discretion of supervisors,
approximately 5 percent of enumerators flagged for administrative reinterview had
administrative cases selected, or 3.5 percent of all NRFU enumerators.

Supplemental reinterview could be used any time there was reason to suspect cases might not be
completed correctly. Supplemental cases with complete reinterview information showed a
higher frequency of enumerator error between the original enumeration and the reinterview
(11.30 percent) than random and administrative cases (9.42 percent and 9.67 percent,
respectively). This higher incidence of error identification shows the effectiveness of the
supplemental reinterview component.

At the individual case level, administrative and random reinterview found a similar proportion of
cases with discrepancies. Of the enumerators in administrative reinterview, 52.09 percent had
one or more cases in error. This is much higher than the percent of enumerators in random
reinterview with error cases. The range of error rates for enumerators, depending on the number
of random reinterview cases selected, was approximately 10 to 14 percent.

The evaluation included a discriminant regression model to evaluate the effectiveness of various
variables in the administrative reinterview. Evaluators were looking for interactions that might
help improve the model to identify outlier enumerators for the administrative reinterview. Of the
characteristics reviewed for the administrative sample, the high delete variable had the biggest
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impact for identifying enumerators with error . However, the regression models showed that
very little of the variance associated with the dependent variable (presence of error) was
explained by the independent variables of interest. This indicates that the dependent variable
could be expected to behave similarly for randomly selected enumerators and enumerators
identified as outliers.

Interpreting these results was difficult because of operational limitations. The analysis showed
that administrative reinterview was definitely effective in identifying enumerators with high
error rates, yet the contribution of the variables used to select the enumerators was not
meaningful. This is partially explained by the fact that although enumerators were targeted
based on work characteristics, the selection of cases for reinterview did not reflect the
characteristic(s) that caused the enumerators’ outlier status. Other studies and academic experts
have shown that a targeted reinterview can be very beneficial. An example of targeted
reinterview would be if an enumerator was an outlier for high deletes, then deleted cases were
specifically reinterviewed. Using targeted case selection will likely make the administrative
reinterview more effective.

Recommendations include developing procedures to reduce the number of enumerators
identified as outliers. This can be accomplished by increasing the critical cut-off levels or
accounting for multiple tests and the recurring time periods. Reducing the outliers identified by
the administrative test will create a smaller workload to review. This, in turn, should increase
the percentage of enumerators reinterviewed and the effectiveness of the administrative
reinterview program in identifying enumerators with discrepant results.

Category Q - Organization, Budget, and Management Information System

Evaluation Q.1, Management Evaluation of Census 2000 (IBM Business Consulting Services
2003)

This evaluation documented the effectiveness of the management approach used in the
Decennial Census in each of seven areas including the management model, organizational
structures and processes, the decision-making process, management information tools, staffing,
external influences, and the use of contracts.

The evaluation was conducted by a contractor, IBM Business Consulting Services. The
contractor’s understanding of the external and internal environment formed the foundation upon
which the detailed approach for assessing organizational and management performance was
based. The contractor evaluated the management approach by conducting interviews with key
Census Bureau staff. A total of 52 interviews were conducted with Census Bureau personnel
including nine Executive Staff, 13 Division Chiefs (including Regional Directors), 18 Assistant
Division Chiefs, and 12 Branch Chiefs. The contractor interpreted the information collected in
the interviews using management theory and experience from previous management reviews to
evaluate the decennial census management practices. The interviewees had varying levels of
exposure to the issue areas mentioned in the Interview Guide, and they generally commented on
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areas with which they had direct knowledge or experience. There was no attempt to stratify the
comments from the interviewees, since all the comments were treated equally, independent of
organizational unit, experience, or other differences.

Performance Measures:

Key performance indicators revealed that, in certain respects, Census 2000 was the most
successful decennial census ever conducted. According to senior Census Bureau officials, the
most critical performance measure was Net Coverage. In Census 2000, the percent of net
undercount estimate was minus 0.49. A net undercount estimate of minus 0.49 represents a
small estimated overcount of the household population for Census 2000. Achievement of a
small net coverage error that is close to zero is an important success factor.

The national response rate that determined the NRFU workload was 65 percent, which matched
the 65 percent response rate from the 1990 Census and stemmed the decline that had been the
trend over recent decades.

The NRFU effort was completed ahead of schedule.

Organization and Structure:

Post 1998, the Census Bureau operated within an organization that was well structured to
support its pe