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Summary

ince the successful transition from the long-form sample of the decen-

nial census, the continuous American Community Survey (ACS) has

become an invaluable resource for many stakeholders, particularly for
meeting data needs for the nation, states, and cities and counties with large
populations. However, due to inadequate sample sizes, a major challenge
for the survey is producing estimates with adequate statistical precision for
small geographic areas and small population groups. This challenge is a
concern because of the unique role fulfilled by the long-form sample, and
now the ACS, of providing data with a granularity that no other federal
survey provides. In addition to the primary challenge of the precision of
ACS estimates, this is also a good time to assess other aspects of the survey
in order to identify opportunities for refinement based on the experience
of its first few years.

The U.S. Census Bureau asked the Committee on National Statistics
of the National Research Council (NRC) to convene a panel to provide
input on ways of improving the ACS, focusing on two priority areas:
identifying methods that could improve the quality of the data available
for small geographic areas and population groups and suggesting changes
that would increase the survey’s efficiency in responding to new data needs.
As is frequently the case in the literature, the panel uses small area data
to mean data for small domains, such as small geographic areas and small
population groups.

The panel’s deliberations led to the formulation of three guiding prin-
ciples that provide a framework for the discussions and recommendations
in this report:

Copyright © National Academy of Sciences. All rights reserved.
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2 REALIZING THE POTENTIAL OF THE AMERICAN COMMUNITY SURVEY

e  While comparisons to the decennial long-form survey provide a
useful context for understanding the evolution of the ACS, the
unique strength of the survey is not in replicating the long-form
survey, but in meeting data needs that can best be addressed by a
large national survey with the design characteristics of the ACS.
The needs for small area data evolve and so do the methods and
tools available for accomplishing the survey’s objectives.

e  How well the survey is meeting data needs for small administrative
entities and population groups can only be truly assessed from the
perspective of the broad range of stakeholders who use the data.
In the design of a successful survey, there is no substitute for a
thorough understanding of data users’ needs.

e Tradeoffs will have to be made. Some of these tradeoffs are inevi-
table choices between competing survey design objectives (such as
speed, accuracy, and level of detail). Other tradeoffs are imposed by
resource limitations, particularly a sample size that is insufficient
for producing adequately precise data for all small geographic
areas and groups. Given the role of the ACS as a national resource,
design decisions, such as the optimal allocation of sample among
geographic areas in order to improve the precision of the estimates,
are not simply statistical questions: they also involve policy deci-
sions. The panel was not charged with assessing these matters from
a policy perspective, but nonetheless emphasizes that a solid under-
standing of stakeholder needs is necessary for informed policy
decisions.

Close collaboration with data users is essential to ensure that as
refinements to the survey are considered going forward, the decisions are
informed by stakeholder input. Although an ACS Data User Group (ACS
DUG) was recently formed and has become an active platform for informa-
tion exchange related to the data, the ACS DUG is not tasked with provid-
ing formal data user input to the Census Bureau. A standing group that is
available to provide feedback on the survey and the data from a stakeholder
perspective could provide highly valuable long-term benefits and at very
little cost to the Census Bureau. The panel thus offers an overarching prior-
ity recommendation.

RECOMMENDATION 1: As a priority, the Census Bureau should
establish a formal, institutionalized, standing group to provide ongo-
ing data user input on decisions related to the American Community
Survey, and this standing group should include representation of data
user organizations.

Copyright © National Academy of Sciences. All rights reserved.
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SUMMARY 3

SAMPLE DESIGN AND PRECISION OF ESTIMATES

Some degree of reduction in the precision of the estimates relative to
the long-form sample has always been viewed as the tradeoff for the ben-
efits provided by annual ACS updates. However, budget constraints have
affected sample sizes so that the small area data are unusable from the
perspective of many stakeholders at the local level. After exploring options
to address this issue, the Census Bureau recently instituted a sample real-
location program that shifts the sample among census tracts to make the
coefficients of variation (CVs) more nearly equal for tracts and for political
and administrative areas.

Although it is understandable that the Census Bureau would want
to reduce the largest tract-level CVs, it is not clear whether a consistent
policy rationale guides this approach. Under current overall sample size
constraints, the sample reallocation has limited ability to raise the preci-
sion to acceptable levels in small tracts, while it creates inefficiencies in the
geographic aggregation of estimates, a strategy the Census Bureau has been
recommending to users in order to deal with concerns about precision.

The Census Bureau has also recently increased the nonresponse sam-
pling rate to 100 percent in selected areas, but without providing a clear
rationale for this change. This change may cause the allocation of data col-
lection resources in some of the smallest governmental units to be inefficient.

Although the panel does not recommend any immediate changes to
the sample design, it is essential to integrate policy considerations into all
research on the ACS design. This will help ensure that the needs of data
users are being met and that the design of the survey is optimally cost
efficient.

RECOMMENDATION 2: Future sample redesigns of the American
Community Survey should consider whether there are explicit ratio-
nales based on identified data needs that justify deviations from propor-
tional allocation of sample. Due regard should be given to the effects
of reallocation on estimates for policy-relevant small geographic areas
and nongeographically defined small groups.

RECOMMENDATION 3: Efforts to improve the precision of the
American Community Survey estimates for specific small governmental
units should be focused on increasing the initial designated sample size
while maintaining the optimal nonresponse sampling rate instead of
increasing the subsampling rate to 100 percent.

Copyright © National Academy of Sciences. All rights reserved.
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4 REALIZING THE POTENTIAL OF THE AMERICAN COMMUNITY SURVEY

DATA COLLECTION METHODS

To maximize the efficiency of the data collection operations, the ACS
uses four data collection modes: mail, Internet, telephone, and personal
visit. The Census Bureau has also begun research on adaptive design tech-
niques that could be incorporated into the data collection operations to
increase efficiencies in fieldwork management. These efforts are promising,
but they are greatly hindered by the lack of granularity in the way the
Census Bureau tracks data collection costs, particularly by mode. What is
needed is a system that can more precisely track costs to inform research
and decisions on optimizing data collection operations, and the panel
believes that implementing such a system is the most critical next step
from a survey operations perspective. Although this step will undoubtedly
involve some up-front costs due to changes or additions needed to the cur-
rent survey management systems, the long-term payoff for a survey of the
scale of the ACS is likely to be significant.

RECOMMENDATION 4: As a priority, the Census Bureau should
develop systems for tracking American Community Survey data collec-
tion costs as precisely as possible, overall and by data collection mode.

Although the Census Bureau’s resources for research projects are lim-
ited, continuous evaluation of data collection approaches is needed because
technologies and methods that can increase efficiency, improve data quality,
and reduce respondent burden are constantly evolving. In the panel’s view,
at least the initial stages of such evaluations are of relatively low cost and
worthwhile investments that can translate into savings and improvements
to the survey, for both respondents and data users, in the long run. The
recommendations below fall into this category.

RECOMMENDATION 5: Taking into account cost and yield and their
variation across areas, the Census Bureau should periodically evaluate
the optimal subsampling rate for the American Community Survey, as
well as the number of follow-ups in each mode.

RECOMMENDATION 6: The Census Bureau should evaluate the
possibility of improving the American Community Survey’s accuracy
at a fixed cost by truncating nonresponse follow-up or using modeling
techniques to replace some of the nonresponse follow-up, particularly
for the more expensive data collection modes.

RECOMMENDATION 7: The Census Bureau should conduct research
on potential ways of identifying cell phone numbers associated with

Copyright © National Academy of Sciences. All rights reserved.
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SUMMARY 5

adult household members and instruct American Community Survey
field interviewers in proper protocols for calling cell phone numbers,
as needed.

RECOMMENDATION 8: The Census Bureau should continue to
conduct research on how adaptive design techniques can benefit the
American Community Survey.

RECOMMENDATION 9: The Census Bureau should continue to
investigate the use of auxiliary data to develop nonresponse models for
the American Community Survey.

RECOMMENDATION 10: The Census Bureau should conduct a thor-
ough evaluation of potential mode effects on both data quality and
nonresponse in the American Community Survey, focusing in particular
on the newly introduced Internet mode.

RECOMMENDATION 11: The Census Bureau should conduct
research to understand what types of devices are used by American
Community Survey respondents to connect to the Internet and whether
there are any associated data quality implications.

DATA PROCESSING AND ANALYSIS

The way data are processed can affect their quality and usefulness to
users. Estimates produced based on the census long-form sample benefited
from weights based on population controls available from the simultaneous
census enumeration, but similarly high-quality weights are not available for
the ACS at all levels of geography. Research is needed to improve popula-
tion controls, especially when an area is affected by a major disaster, such
as a hurricane. Such events can greatly increase local governments’ need
for up-to-date and accurate data in the aftermath of the event, while simul-
taneously making the Census Bureau’s task of providing such data more
difficult. Expanding collaborations with state, local, and tribal governments
is not assumed to be cost neutral, but it could represent an important
opportunity for the Census Bureau to demonstrate the survey’s usefulness
to existing and new stakeholders in critical situations.

RECOMMENDATION 12: The Census Bureau should conduct
research on how the decennial census can be used for controls for the
American Community Survey at a finer level of geographic resolution
than the controls currently used on an annual basis.

Copyright © National Academy of Sciences. All rights reserved.
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6 REALIZING THE POTENTIAL OF THE AMERICAN COMMUNITY SURVEY

RECOMMENDATION 13: The Census Bureau should conduct
research on the benefits of developing procedures and standards for
the creation of controls for the American Community Survey that can
be put in place in times of disasters or other disruptive events. The ben-
efits of closer collaborations with state, local, and tribal governments
should be explored for the development of controls in general and for
crisis situations in particular.

Currently, most of the data review steps happen after a year’s worth
of data are edited, imputed, and used to generate data products. Errors
can be introduced during any stage of data preparation (such as weighting
or imputation), and errors in fieldwork (such as the questionnaire being
incorrectly administered by field representatives) are also unavoidable.
Consequently, deferring review until a full year’s worth of data are collected
can lead to situations in which it is too late to correct the problem and
some estimates have to be suppressed. The panel believes that from a data
processing perspective, implementing ongoing quality control and editing
processes is the most important next step, and one that could translate into
significant cost savings in the long run if these checks successfully prevent
potential major errors from affecting a full year’s worth of data.

RECOMMENDATION 14: As a priority, the quality control and edit-
ing processes in the American Community Survey should be ongoing
and as close to the data collection as possible, to ensure that problems
are identified promptly and that their impact is minimized.

RECOMMENDATION 15: The Census Bureau should evaluate
whether procedural changes might improve the efficiency of the Ameri-
can Community Survey quality control operations.

The use of administrative records is another area that could be explored
to enhance data processing, and further research on small area and small
domain estimation options is also needed. These research projects would
require dedicated resources, but they have the potential of identifying
approaches that could have long-term payoffs and enhance the survey’s
value to data users.

RECOMMENDATION 16: The Census Bureau should coordinate
efforts across units on research related to the potential use of administra-
tive records, and when possible, the American Community Survey Office
should build on the research being conducted in other units. Promising
topics include the use of administrative records for adaptive design, as

Copyright © National Academy of Sciences. All rights reserved.
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SUMMARY 7

sources of data for items on the questionnaire, and to enhance estimation
in the post data collection stages. (See also Recommendation 26.)

RECOMMENDATION 17: The Census Bureau should continue its
program of small area estimation using American Community Survey
data, maintaining a balance of methodological research and develop-
ment of production applications directed to current user needs, meth-
ods for univariate and multivariate estimation, and intramural and
extramural research.

RECOMMENDATION 18: The Census Bureau should negotiate
agreements with potential federal sources of auxiliary variables for
small area estimation, allowing sharing of data for multiple develop-
mental and production uses, with suitable protections of confidential-
ity. In particular, the Census Bureau should endeavor to broaden its
data-sharing agreement with the Internal Revenue Service to facilitate
statistical uses beyond those directly related to the Small Area Income
and Poverty Estimates Program.

DATA DISSEMINATION

The ACS data products include tables that involve rates or proportions,
typically expressed as percentages, and are accompanied by margins of error
(MoEs). This method works well for some estimates, but it can be confusing
and uninformative in other cases, especially for small proportions. Research
is needed to improve the presentation of measures of uncertainty to users.
Implementing any changes would require testing and a minor redesign of
some of the user interfaces, which would not be cost neutral, but improved
presentation of measures of uncertainty would increase the clarity and value
of the information presented to users.

RECOMMENDATION 19: The Census Bureau should continue
research into alternative approaches for constructing and presenting
measures of uncertainty for the American Community Survey that are
suitable for data from complex survey designs and with small propor-
tions or samples, with the objective of rapidly adopting new methods
without the defects apparent in current practice.

RECOMMENDATION 20: The data disseminated from the American
Community Survey should include both interval estimates (confidence
or credible intervals) and approximately unbiased variance estimates,
although the latter become less important if a suitable system for
aggregation of estimates is introduced. (See also Recommendation 24.)
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Despite the apparent abundance of data products, many of the actual
estimates cannot be made available to data users because of the sample size
limitations. In addition to data suppression to protect respondent confiden-
tiality, the 1- and 3-year data are also subject to filtering due to concerns
about precision. Under current procedures, more data are filtered out than
is necessary. Changing the filtering rules would require some redesign of dis-
semination systems and processes, but making more data available would
further increase the usefulness of the survey to data users.

RECOMMENDATION 21: The Census Bureau should revise the sup-
pression practices for the American Community Survey: rather than
suppressing data due to concerns about lack of precision, users should
be provided with access to all data that pass confidentiality review.
The Census Bureau will have to be proactive about user education
and provide adequate information about the precision of the data to
enable users to decide whether the data are suitable for use to meet
their specific analytic needs.

RECOMMENDATION 22: The Census Bureau should evaluate
whether the data release population thresholds of 65,000 or more
for 1-year estimates and 20,000 or more for 3-year estimates are still
optimal for the American Community Survey. This question should be
revisited periodically.

The ACS data products were initially intentionally designed to facilitate
comparison to the census long-form sample data products, but the annual
release of a very large volume of 1-, 3-, and S-year tables is very resource
intensive, and it is unclear how useful many of the tables are to users. While
many of the panel’s recommended changes to dissemination methods are
primarily targeted at enhancing user experience, there is an opportunity to
scale back some forms of dissemination that may have become less useful
over the years and direct the savings to providing other benefits to users.

RECOMMENDATION 23: The Census Bureau should evaluate
whether the current range of tables produced provides optimal value
to data users and whether the table production could be limited to a
core set in order to allocate resources for other projects.

The MoEs associated with many of the estimates for small areas and
groups can be very large, and data users are encouraged to aggregate esti-
mates across geographic areas or population subgroups to improve preci-
sion. However, data users find performing these aggregations challenging,
particularly because calculating the MoEs for the aggregated estimates is
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not always straightforward. Developing a tool that assists with these cal-
culations would be an enhancement that would greatly improve data users’
satisfaction with ACS data products and needs to be a priority.

In the long run, data users would also benefit from a query system that
has more flexibility for performing analyses based on the underlying micro-
data. The panel acknowledges that the development of these tools would
require a substantial investment of resources, but these types of features
appear to be the most valuable to users. They might also have a long-term
payoff for the Census Bureau in terms of stakeholder satisfaction and pos-
sibly increased use of the data, as well as substituting for the production of
large numbers of prespecified tables.

RECOMMENDATION 24: As a priority, the Census Bureau should
develop a tool that enables data users to aggregate geographies and
collapse categories, as well as to calculate the standard errors for the
new estimates. To support a greater range of analyses, a microdata
access system with additional capabilities should also be considered.
The American Community Survey (ACS) Office should take the lead
in developing these tools, working in collaboration with other Census
Bureau offices. The Census Bureau should also involve a working
group of ACS data users, State Data Centers, and user interface experts
from the early stages of the process.

MANAGING THE ACS CONTENT

The broad range of uses and nuances in data user needs raises difficult
questions about how to prioritize demands for survey content without
further increasing respondent burden. Managing the content is a balance
between federally mandated functions and broader uses of the data, and it
appears to be hindered by a lack of systematic, in-depth understanding of
the range of uses. Although the Census Bureau has recently conducted a
review of the ACS content based on federal uses of the data, to successfully
manage the content of the survey it is important that the Census Bureau
gain a solid understanding of the needs of the survey’s stakeholders in a
much broader sense. The panel considers this a priority in the context of
content management. The recommended standing group to provide ongo-
ing data user input (see Recommendation 1) can also provide guidance in
accomplishing this task.

RECOMMENDATION 25: As a priority, the Census Bureau should
conduct a comprehensive evaluation of the needs for the specific items
on the American Community Survey, including nonfederal uses of the
data. The evaluation should center on the level of disaggregation at
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which the data are needed as the primary criterion, and the criteria and
processes used for the evaluation should be documented.

Research on the potential use of administrative records to replace
items on the questionnaire is not a priority area among the administrative
records research projects currently being pursued by the Census Bureau,
but if viable options could be found for obtaining some of the data from
sources other than the interviews, this would reduce respondent burden
and potentially enable the ACS to accommodate other data needs on the
questionnaire.

RECOMMENDATION 26: The Census Bureau should continue
research on the possible use of alternative sources and estimation meth-
ods to obtain content that is now collected on the American Com-
munity Survey. Once a comprehensive evaluation of the data needs
has been completed, for each of the items, the Census Bureau should
evaluate whether the survey represents the best source for those data or
if data from other sources could be considered as a substitute. Research
on the availability of alternative sources and estimation methods for
the data should be ongoing.

Given the unique and valuable role of the ACS as part of the nation’s
statistical system, particularly in terms of its ability to produce small area
data, the demand for new questions exceeds what the survey can reasonably
accommodate. Consequently, implementing and following a systematic and
transparent process for managing the survey’s content is essential to ensure
that the utility of the survey is maximized. These low-cost investments can
have substantial payoffs in the long run.

RECOMMENDATION 27: The Census Bureau should clarify the
criteria and aim to follow as closely as possible the guidelines and pro-
cesses that have been established for the American Community Survey
for adding new questions and dropping existing ones. Ad hoc, off-cycle
changes should be the exception, rather than the rule, and new ques-
tions added this way should go through the full process during the next
scheduled cycle of revisions. In all cases, it is important to maintain
transparency about how the decisions are made.

RECOMMENDATION 28: The Census Bureau should evaluate
whether the scope and size of the current field test required as part
of the process of adding a new question to the American Community
Survey is optimal or whether a smaller scale pretest (and separate
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guidelines) may be adequate for minor questionnaire changes, allowing
the survey to be more responsive to data user needs without sacrificing
quality. Whatever the scope of the changes, the process should be sys-
tematic and transparent, with the goal of ensuring that their potential
impact is fully assessed.
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Vision for the
American Community Survey

he American Community Survey (ACS) is the result of efforts—

dating back to the first census in 1790—to collect data for public

policy purposes through the decennial census process. Presidents and
Congresses have regularly reaffirmed the value of the data collected through
this platform by their use of the data and by requesting new questions to
be added. The need for more frequent data collections, such as mid-decade
censuses, has also been voiced repeatedly over the years.

The Census Bureau has met the challenges associated with growing
needs for the data through innovative redesigns. For the past few decades, a
long-form survey was used as part of the decennial census to collect detailed
population and housing data from a sample of the U.S. population. This
long-form survey became the main source of socioeconomic information
for areas smaller than the whole nation.

The primary motivation for the change from the long-form decennial
data collection to the ACS was to produce more frequent and more timely
estimates, especially for small areas that may change significantly over the
course of a decade. The data provided for small areas, such as counties,
municipalities, and neighborhoods, are what made the long-form sample
unique, and those data are what make the ACS unique today. Although
there are other federal surveys that produce data on similar socioeconomic
topics in greater content detail, their sample sizes are not large enough to
be able to provide the same granularity as the ACS. The ACS is the pri-
mary source of data for anyone wishing to understand the characteristics
and needs of small communities and administrative entities from a local

13
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perspective. The survey also provides data about small population groups
that are not available from other sources.

THE ACS IN CONCEPT AND IMPLEMENTATION

The concept of the ACS was proposed in the 1990s, with the goal of
moving from the decennial collection of the data to continuous measure-
ment throughout each decade. The idea was based on Leslie Kish’s earlier
work on rolling sample design (Kish, 1981), and it entailed replacing the
large decadal long-form sample with smaller monthly samples to collect
data each month in all geographic areas covered by the survey. The Census
Bureau hoped that the data from this design, collected over several years
and pooled, would provide estimates of the population and housing char-
acteristics that had previously been produced by the decennial long-form
sample, with the same level of precision as the data from the long-form
sample, even for small geographic areas.

In the mid-1990s, the Census Bureau began testing possible approaches
to implementing the new continuous measurement survey. This testing was
followed by a demonstration stage between 2000 and 2004, when data
were produced at the national and state levels, as well as several large
geographic areas. Full implementation began in 2005, with a sample of
housing units, followed by a combined sample of housing units and group
quarters in 2006.

While the data collected through the census long-form sample pro-
vided a snapshot every 10 years, with the ACS the Census Bureau pub-
lishes annual cumulated 1-year estimates for geographic entities with
populations of at least 65,000, 3-year estimates for geographic entities
with populations of at least 20,000, and 5-year estimates for all statisti-
cal, legal, and administrative entities, including areas as small as census
block groups.

As part of the implementation of the ACS, the Census Bureau devel-
oped new data processing, estimation, data review, and data dissemination
tools and methods to enable the release of the data before the end of the
calendar year following the year in which they were collected. This means
that the releases are not only more frequent, but data are also released more
quickly after the data collection has been completed than was the case with
the census long-form sample. This is particularly important for informing
policy making in smaller, rapidly changing geographic areas, where once-a-
decade measurements of social, economic, or housing characteristics could
quickly become obsolete.

Another significant change that occurred with the transition from the
decennial data collection to continuous measurement was a shift from rely-
ing on a large temporary workforce to highly trained, professional staff
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to carry out the various activities associated with the survey operations,
including in-person follow-up visits to nonrespondents. This change led
to lower rates of refusal to complete the questionnaire, as well as to an
improvement in the quality of the information that is collected, primarily
due to lower item nonresponse rates. In addition to data quality improve-
ments, the change also led to increased operational efficiency. A further
benefit to the Census Bureau was the reduction in the burden imposed on
the other parts of the decennial census operations by the simultaneous col-
lection of the long-form data.

Despite a highly successful implementation, a major challenge for the
ACS is producing precise estimates for small geographic areas. The initial
hope for the survey was to produce estimates with a similar level of preci-
sion to the data from the census long-form sample, by cumulating 5 years
of data, with the estimates representing averages over the 5-year period.

For the 2000 census long-form sample, the overall sampling rate was 1
in 6, which translated to approximately 18 million housing units. Initially,
sample sizes of 500,000 housing units monthly (or 6 million housing units
annually) were proposed for the ACS (Alexander, 1993b), but it quickly
became evident that a survey of that size would be prohibitively expensive.
After additional research, the Census Bureau determined that a sample
half that size, that is, 250,000 housing units monthly or 3 million housing
units annually, would generate acceptable levels of precision (U.S. Census
Bureau, 2009).

For the first few years of the ACS, the annual sample size was a little
under 3 million housing units. Starting in June 2011, this was increased to
approximately 3.5 million housing units annually, due largely to concerns
voiced by data users about the precision of the estimates, particularly in
smaller geographic areas. Table 1-1 shows the ACS sample sizes since its
inception, including both housing units and group quarters. During the first
5 years of data collection (2005-2009), the average annual percentage of
addresses in the sample was 2.2.

The 2011 increase brought the sample size over 5 years somewhat
closer to the size of the long-form sample, but nonresponse follow-up is
different. For the long-form sample, the Census Bureau followed up with
all nonrespondents as part of the decennial operations; in the ACS nonre-
spondents are sampled for follow-up, which increases the design effect of
the survey estimates and widens confidence intervals around the estimates.
Unmailable addresses, which do not receive follow-up in the ACS, fur-
ther reduce the number of completed interviews. Ultimately, the number
of responding households is about two-thirds the size of the initial ACS
sample. Furthermore, the annual sample sizes are not adjusted for a natural
growth of the population in the sampling frame over time, so the effective
rate of sampling is declining.
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TABLE 1-1 Initial ACS Sample Sizes and Completed Responses,

2006-2012

Housing Units Group Quarters Residents

Final

Initial Final Initial Number of Final

Addresses Number of Sample Actual Synthetic
Year Selected Responses Selected Responses Cases?
2012 3,539,552 2,375,715 208,551 154,182 137,086
2011 3,272,520 2,128,104 204,553 148,486 150,052
2010 2,899,676 1,917,799 197,045 144,948 N/A
2009 2,897,256 1,917,748 198,808 146,716 N/A
2008 2,894711 1,931,955 186,862 145,974 N/A
2007 2,886,453 1,937,659 187,012 142,468 N/A
2006 2,885,384 1,968,362 189,641 145,311 N/A

9Final actual responses are the responses obtained from sampled group quarters residents.
Synthetic interviews for group quarters residents were created by imputing the characteristics
of interviewed group quarters persons into group quarters facilities that were not in the sample
for that year or other time period.
SOURCE: Data from U.S. Census Bureau; available https://www.census.gov/acs/www/
methodology/sample_size_and_data_quality/ [August 2014].

Overall, while sample sizes have proven adequate for larger geographic
areas, the unique strength of the ACS design, as envisioned, was the survey’s
potential to produce population and housing estimates for the smallest of
geographic areas (such as tracts, block groups, and school districts), as well
as small demographic groups. This vision has not been achieved because
for small areas the margins of error associated with the estimates can be
very large.

PANEL CHARGE

Now that the ACS is nearly 10 years old, this is a good time to assess its
evolution to date and consider how it can be enhanced going forward. The
Census Bureau asked the Committee on National Statistics of the National
Research Council to convene a panel and provide input on changes that
the ACS office should consider over the course of the next few years in
order to further improve the ACS data (see Box 1-1). In addition to the
need for addressing the primary challenge associated with the precision of
the estimates, the ACS is also at a stage in its natural evolution at which it
is timely to evaluate other aspects of the survey and associated processes
to identify opportunities for refinement based on the experience of the first
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BOX 1-1
Statement of Task

An ad hoc panel will conduct a study to address priority technical issues
for the American Community Survey (ACS) as the survey enters its next decade.
The panel will consider how the Census Bureau could improve performance in
several areas, which may ultimately lead to improved data products. The panel
should conduct its work on the assumption that increases in ACS resources may
not be possible.

e The panel will focus on methods and approaches to improve the accuracy
of demographic, social, economic, and housing information produced
from the ACS for the smallest geographic areas and population groups
and will advise the Census Bureau on how to communicate the changes
to data users in ways that facilitate effective use of the data.

e The panel will also consider data collection processes that can more
efficiently meet national and local needs for new content in the broader
context of the fundamental mission of the ACS.

few years. The panel was asked to focus on two priority areas: identify-
ing methods that could improve the quality of the data available for small
areas and suggesting changes that would increase the survey’s efficiency in
responding to new data needs.

PANEL APPROACH AND INITIAL ASSESSMENT

Since the survey was launched in 2005, many stakeholders have come
to depend on the ACS data. Federal agencies use the ACS data to inform
policy makers, assess programs, and distribute funds. A study found that
in 2008, ACS data or data derived from the ACS were used by 184 federal
domestic assistance programs to guide the geographic distribution of $416
billion in funds, representing 29 percent of all federal assistance (Reamer,
2010). State and local agencies use the ACS to evaluate the need for new
services, such as roads, schools, and hospitals. Businesses use the ACS for
information about potential markets, such as where people who might be
interested in their services are concentrated. Other frequent users of the
data include nongovernmental organizations, organizations serving Ameri-
can Indians and Alaska Natives, emergency planners, academic researchers,
and journalists. The broad range of stakeholders demonstrates the survey’s
success, but it also represents a more complex challenge in terms of priori-
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tizing decisions for how to meet the growing needs and expectations for
ACS data, especially when operating with limited resources.

The panel’s deliberations led to the formulation of three guiding prin-
ciples that provide a framework for the discussions and recommendations
in this report:

e While comparisons to the decennial long-form survey provide a
useful context for understanding the evolution of the ACS, the
unique strength of the survey is not in replicating the long-form
survey, but in meeting data needs that can best be addressed by a
large national survey with the design characteristics of the ACS.
The needs for small area data evolve and so do the methods and
tools available for accomplishing the survey’s objectives.

e How well the survey is meeting data needs for small administrative
entities and population groups can only be truly assessed from the
perspective of the broad range of stakeholders who use the data.
In the design of a successful survey, there is no substitute for a
thorough understanding of data users’ needs.

e Tradeoffs will have to be made. Some of these tradeoffs are inevi-
table choices between competing survey design objectives (such as
speed, accuracy, and level of detail). Other tradeoffs are imposed by
resource limitations, particularly a sample size that is insufficient
for producing adequately precise data for all small geographic
areas and groups. Given the role of the ACS as a national resource,
design decisions, such as the optimal allocation of sample among
geographic areas in order to improve the precision of the estimates,
are not simply statistical questions: they also involve policy deci-
sions. The panel was not charged with assessing these matters from
a policy perspective, but nonetheless emphasizes that a solid under-
standing of stakeholder needs is necessary for informed policy
decisions.

There have been several recent Census Bureau initiatives targeted at
understanding data users’ needs. A recently conducted content review was
focused primarily on understanding federal agencies’ uses of the questions
on the ACS, although other data users were also encouraged to provide
input. The ACS Data User Group (ACS DUG) was formed in 2013 with the
goal of providing a platform for information exchange related to the data,
and the Census Bureau also sponsored several data users’ workshops over
the past few years, with both federal and nonfederal data users. However,
the ACS DUG is not tasked with providing formal data user input to the
Census Bureau and is not set up in a way that could serve that function.
Closer collaboration with data users is needed to ensure that, as refinements
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to the survey are considered going forward, the decisions are informed by
stakeholder input. A standing group that is available to provide feedback
on the survey and the data from stakeholders’ perspectives can provide
highly valuable long-term benefits, for very little cost to the Census Bureau.
The panel thus offers an overarching, priority recommendation.

RECOMMENDATION 1: As a priority, the Census Bureau should
establish a formal, institutionalized, standing group to provide ongo-
ing data user input on decisions related to the American Community
Survey, and this standing group should include representation of data
user organizations.

CHALLENGES AND OPPORTUNITIES FOR ENHANCING THE ACS

This report discusses features of the ACS that can be improved or for
which research should be conducted at this stage in the survey’s evolution.
Although the report is not intended to be a comprehensive review of all
aspects of the ACS, it addresses a wide range of elements of the survey,
including survey design, implementation, and data production and dissemi-
nation, because each of these affects the utility of the data. Although the
most obvious solution to the frequently voiced concern of the low precision
of the small area data would be to allocate more funding to increase the
sample size, the focus of this report is on methodological changes that the
panel believes could enhance the value of the survey for data users with
current funding levels (as stated in our charge).

One important advantage in considering changes to the ACS derives
from the survey’s design of continuous data collection that relies on smaller
monthly samples, in contrast to the one-time-only census long-form sample.
This feature enables the Census Bureau to develop and test improvements
to the survey, including new statistical methods, new question wording, or
new data collection methods that can then be implemented in relatively
short time. The ACS can be more nimble than the long-form survey was,
and innovative solutions are possible. One example is the recently imple-
mented imputation methodology to improve the estimates of the group
quarters population in small areas. However, year-to-year comparisons are
an important use of the survey, and 5 years of consistent data are needed
to create data products for small areas, so changes to the survey have to be
introduced with great care.

As detailed below, the next four chapters of the report (Chapters 2
through 5) focus on the first part of the panel’s charge, improving the accu-
racy and usefulness of the information produced from the ACS for small
areas. The final chapter (Chapter 6) addresses the second part of the charge,
processes to better meet national and local needs for new survey content.
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Sample Design

The primary challenge for the ACS is that the sample sizes and design
are inadequate for producing estimates with precision that approaches
the precision of the data that users were accustomed to from the census
long-form sample. While ACS data are an invaluable resource for meet-
ing analytic needs associated with larger geographic areas, data users are
concerned about the precision of the estimates for the smallest geographic
areas and groups. Simply put, the low precision of some of the estimates,
even with 5 years of aggregation, renders them unusable from the perspec-
tive of many data users at the local level. Further aggregation of tracts or
categories improves the usability of the data in many cases, but it is not a
suitable solution in all areas.

Chapter 2 describes the ACS sample size and design characteristics,
which are the fundamental determinants of precision. The chapter also
discusses the implications of the recent sample reallocation implemented by
the Census Bureau to increase the sampling rates in the smallest geographic
areas and the panel’s recommendations for further refinements to the sam-
pling approach, given current funding levels.

Data Collection Methods

The ACS covers many topics, some of them in considerable detail,
although it is not any more burdensome for respondents than the census
long-form survey was (the time required to answer the questions depends
largely on the number of people in the household). Response to the ACS is
required by law (Title 13, U.S. Code, Sections 141, 193, and 221), as was
completing the long-form survey. The main difference in respondent burden
between the two data collections is that the ACS is continuously in the field,
so respondent complaints can arise at any time. Consequently, questions
about justifications for the survey may arise more frequently in the media
or in Congress than they did with the decennial long-form survey.

The Census Bureau takes the issue of respondent burden seriously and
is researching ways of addressing it. The recently added Internet option is
expected to make responding to the survey more convenient for respon-
dents, as well as to increase its efficiency. The ACS has also been serving
as the test survey for several adaptive design ideas that similarly have the
potential of reducing respondent burden and increasing efficiency. Chapter
3 discusses the panel’s findings and recommendations for further research
and enhancements to the data collection methods, which are indirectly also
expected to improve data quality.
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Data Processing and Analytic Issues

Processing of collected data can affect data quality. Estimates from
the census long-form sample benefited from weights available from the
simultaneous census enumeration. By contrast, the weights used to align
characteristics of the ACS sample with the overall population are based on
control totals from the postcensal population estimates produced by the
Census Bureau’s Population Estimates Program. Consequently, controls are
not available for all levels of geography, and any imprecision in the popula-
tion estimates also affects the ACS estimates.

The magnitude of sampling error in published estimates is represented
by a margin of error published with the estimates. This is informative for
most estimates, but for estimates of small proportions it can be confusing
and not particularly useful. Chapter 4 suggests improvements and further
directions for research on these aspects, and others, of ACS data process-
ing. The chapter also discusses the use of administrative records that can be
considered for editing, for imputation, or to evaluate bias, as well as small
area and domain estimation methodologies.

Data Dissemination Limitations

ACS data products are closely modeled on the census long-form data
products. Although the availability of annual estimates is one of the major
benefits of the ACS, production of a wide range of data products based on
three different datasets (of 1, 3, and 5 years) is very resource intensive. The
overlaps in production, review, and dissemination stress the system, increas-
ing the risk of compromising data quality.

The volume of datasets and data products can also be overwhelming
for users. Because of the large volume of available data, which can be
accessed in many different ways, users sometimes find it difficult to figure
out what is the most efficient way of obtaining the data, and some methods
are challenging to use without training.

At the same time, for small areas and population groups, the volume
of data can be misleading: because of the sample size limitations, many of
the estimates cannot be made available to data users. To protect the identi-
ties of respondents, the Census Bureau’s Disclosure Review Board prohibits
release of some estimates. In addition, the 1- and 3-year data releases are
filtered on the basis of data quality (precision) considerations. The filtering
rates are particularly high for small geographic areas.

Due to the limitations of the small area data, an option for data users
is to aggregate estimates across geographic areas or population subgroups,
at least when the geographic and analytic needs lend themselves to such
aggregation. Performing the aggregations, however, requires cumbersome
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margin-of-error calculations, which few data users have the expertise or
resources to perform. The Census Bureau does not provide a tool to assist
data users with the aggregation, only instructions for how to do it. The cur-
rent range of dissemination methods is also limited in terms of the opportu-
nities it provides for custom analyses. Chapter 5 discusses these issues and
presents the panel’s recommendations for improving data dissemination.

Survey Content

The current ACS content is largely based on the census long-form sur-
vey, but it is likely that some of the questions are no longer as useful or nec-
essary as they once were. The Census Bureau also has to balance requests
for new content with the need to limit the time required to complete the
survey, in other words, with respondent burden. A benefit of continuous
data collection is that new content can be added to the ACS more quickly
than was possible in the decennial census cycle, but the process still takes
many years. Chapter 6 of the report discusses how the Census Bureau can
make the ACS responsive to users’ needs with the highest value content.
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Sample Design and Precision of Estimates

ment and improvement upon the census long-form sample. One of

the most important aspects of this vision is the provision of small
area data for the entire nation, which for the smallest areas is provided in
the ACS as a series of 5-year aggregates. As discussed in Chapter 1, the ACS
design has important benefits and was not intended to simply replicate the
long-form survey. Nonetheless, data quality comparisons to the long-form
survey provide useful context, particularly from the perspective of data
users.

Some degree of reduced precision in any 5-year estimate relative to the
corresponding long-form estimates has always been viewed as the tradeoff
for the benefits provided by annual ACS updates. But over the years, from
inception to demonstration periods to full implementation, the ACS has
faced challenges in providing small area data because of budget constraints,
as well as design and operational limitations. As a result, a series of com-
promises have made the small area estimates far more problematic than
originally expected (Starsinic, 2005). In fact, the reduced utility of the ACS
estimates for small areas undermines the serviceability of the ACS program
in terms of its original objective.

A detailed discussion of the ACS sample design can be found in the
American Community Survey Design and Methodology Report (U.S. Cen-
sus Bureau, 2014a). The first section below compares the precision of the
ACS estimates to those from the census long-form sample. The next sec-
tion analyzes the usability of tract data from the ACS. The third section
looks at recent Census Bureau efforts to improve the precision of the ACS

The American Community Survey (ACS) was envisioned as a replace-
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estimates, including a sample reallocation program focused on tract-level
precision equalization. The effects of the sample reallocation are examined
in depth, using New York City as a case study. The panel’s conclusions and
recommendations related to sample design are presented in the last section
of the chapter.

PRECISION OF THE ACS AND CENSUS LONG-FORM SAMPLES

Table 2-1 shows the design characteristics at the tract level for the
2000 census long-form sample and the 2007-2011 ACS. The comparison
captures the contributions of several design features to the dramatic dif-
ferences in precision between the two data collections. First, the sample
size from the ACS 5-year aggregate is only 54 percent of the 2000 cen-

TABLE 2-1 Design Characteristics of the 2000 Census Long-Form
Sample and 2007-2011 ACS Samples

2007-2011
Characteristics 2000 Census American Community Survey
Total Sample Size 43,961,414 23,781,823
Number of Tracts 65,746 73,146
Median Tract Sample Size 605 296
Median Tract Design Effect 1.12 1.41
Median Tract Effective Sample Size 533 209

NOTES: There are sample size data for only 72,234 of the 73,146 tracts because a minimum
of 50 unweighted sample cases for a subpopulation in a geographic area is required to release a
data table. The design effect only takes into account heterogeneity in weights and is calculated
as 1+ the coefficient of variation squared. This is a generalized design effect based on a model
of weighting loss computed under the assumption that the weights bear no association to the
variable of interest. The actual design effect for any given estimate will be affected by which
cases are in the universe, clustering, and stratification, in addition to weight heterogeneity.
The effective sample size is the sample size after taking into consideration the design effect.

sus long-form sample size, and the median tract sample size for the ACS
(296 housing units) is only 49 percent of the corresponding 2000 census
long-form value (605 housing units).! In addition, differences in sample
design (e.g., nonresponse subsampling) and estimation (e.g., lack of direct
subcounty population controls) contribute to larger design effects® for the

1Some of the difference is due to an increase in the number of tracts in the ACS.
2The design effect is the extent to which the sampling error differs from the sampling error
that can be expected under simple random sampling.
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ACS (median, 1.41) in comparison with the 2000 census long-form sample
(median, 1.12).

Across all the differences, the median net effective sample size for ACS
(209) is only 39 percent of the comparable 2000 census long-form sample
figure (533). In other words, if everything else is held constant, standard
errors for the ACS are about 60 percent larger than for the 2000 census for
median-sized tracts: this difference is much larger than had been anticipated
during the original design phase of the ACS.

When analysis is restricted to smaller domains (e.g., adults 18-64 years
of age, those in the labor force, or racial or ethnic subgroups), sample sizes
can become very small at the tract level. As a result, the ACS data are even
more unstable for these types of analyses. Variables subject to large coeffi-
cients of variation (such as income or travel time to work) can also produce
erratic 5-year estimates due to low sample sizes.

The distributional properties of the summarized differences in Table 2-1
are presented in Figures 2-1 and 2-2. The unweighted tract-level sample
sizes in Figure 2-1 illustrate just how different the sample size distributions
are for the ACS and the 2000 census. These distributional differences are
even more pronounced when comparing tract-level effective sample sizes, as
shown in Figure 2-2. The figures illustrate that the precision levels for the
vast majority of tracts for the ACS 5-year estimates are likely to be only at
the lowest levels achieved for the 2000 census long-form sample.

USABILITY OF TRACT DATA FROM THE 2008-2012 ACS

The Census Bureau evaluates the quality of ACS estimates by examin-
ing the median value of the coefficients of variation (CVs) for 20 key vari-
ables, where CV = [(standard error/estimate) x 100 percent]|, or the ratio
of the standard error (SE) to the point estimate expressed as a percentage
(see Hernandez-Viver and Starsinic, 2013). If the tract-level CV for a key
variable is less than or equal to 30 percent, then this variable is judged to
be “reliable” and to meet the Census Bureau’s quality standard.> While the
median CV for all tracts provides useful summary information, it does not
provide a complete picture of the utility of tract-level ACS data for various
users. Tables 2-2 and 2-3 provide a more detailed overview of the precision
and usability of five of the Census Bureau’s key variables, using 2008-2012
ACS data.

Table 2-2 shows that the median tract-level CV for each of these five
key variables meets the Census Bureau’s quality threshold (less than or
equal to 30 percent). However, the share of all census tracts whose CV

3A more common standard of precision is a CV of less than or equal to 10 percent (see
National Research Council, 2007).
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FIGURE 2-1 Unweighted sample counts in census tracts.
NOTE: Only tracts that have a minimum of 50 unweighted sample cases are
included.
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FIGURE 2-2 Effective sample sizes in census tracts.
NOTE: Only tracts that have a minimum of 50 unweighted sample cases are
included.

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

SAMPLE DESIGN AND PRECISION OF ESTIMATES 27

meets this threshold varies from 50 percent for occupied housing units with
persons who are foreign born to 88 percent for occupied housing units that
are renter occupied. For data users trying to analyze the share of foreign-
born population at the tract level, for example, only half of the tracts in the
2008-2012 ACS have CVs below the precision threshold.

The Census Bureau provides another measure of precision for each
published ACS estimate, the margin of error (MoE), where MoE = SE x
1.645, which corresponds to a 90 percent confidence interval.* Many data
users utilize the MoEs to calculate 90 percent confidence intervals around
ACS estimates by adding and subtracting the MoE from the estimate to
calculate the upper and lower bounds of the confidence interval. One com-
monly used standard of precision for percent estimates is that the width
of confidence intervals is less than 10 percentage points, or equivalently
the MoE is less than 5 percentage points. Table 2-2 shows that the share
of tracts failing to meet this standard also varies widely across these five
variables: from a low of 30 percent for the foreign-born population to a
high of 80 percent for occupied housing units that are renter occupied. In
other words, only 70 percent of estimates of the foreign-born population
and 20 percent of estimates of the housing units that are renter occupied
meet the standard.

An additional problem for data users using this simple method to
construct confidence intervals is that the intervals may include logically
impossible values. If the MoE is larger than the point estimate, then the
confidence interval lower bound will fall below zero. Similarly, the upper
bound might exceed 100 percent. Obviously, percentage estimates below
zero or above 100 percent are both logical impossibilities. The share of
tracts where the MoFE exceeds the estimate, and therefore the lower bound
of the confidence interval falls below zero, ranges from a low of 1 percent
to a high of 16 percent: see Table 2-2. The share of tracts with a confidence
interval whose upper bound exceeds 100 percent is much smaller. This
problem and potential solutions are discussed in Chapter 5.

A meaningful CV for an ACS estimate cannot be calculated if the esti-
mate is zero because it is not possible to divide by zero (given that CV =
(standard error/estimate) x 100%). Furthermore, data users cannot calcu-
late a meaningful standard error with the standard methods suggested by
the Census Bureau if a published estimate is zero or if a derived percentage
estimate is 100 percent because in those cases the conventional standard
error estimate would be zero, suggesting an implausible degree of certainty

4Consistent with Census Bureau tradition, ACS estimates are published with 90 percent
confidence levels, although ACS data users can convert the published MoEs to the MoEs for a
higher confidence level, if needed. In the broader statistical community, 95 percent confidence
levels are more commonly used.
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that the population count or proportion in question is exactly zero or 100
percent. The MoEs for zero estimates displayed in published tables are
identical for all zero estimates for a given geographic level, and therefore
convey no useful information about the precision of those estimates.

Neither the CV nor the MoE alone summarizes the utility of the esti-
mates for all users. In general, for a given tract sample size, the MoE will
tend to be smaller for estimates of a rate or proportion closer to zero (0%)
or one (100%). The CV will tend to be larger for small estimated values,
due to the appearance of the estimate in the denominator of the CV. Fur-
thermore, the CV will differ depending on whether the discussion is about
a poverty rate of 5 percent or a 95 percent rate of those not in poverty. A
large CV might or might not indicate that an estimate is not useful, depend-
ing on the inference being made. For example, if the poverty rate is esti-
mated as 5 percent with a standard error also of 5 percentage points, then
the CV is 100 percent and the MoE is 8.2 percentage points. The potential
error is too large to accurately assess the number of potential clients for a
hypothetical antipoverty program, yet the data are more than adequately
accurate for determining that the area falls below a threshold of 25 percent
that defines an area of concentrated poverty for the program.

Table 2-2 illustrates that criteria using these two measures may result
in opposite conclusions about the precision of ACS estimates. For example,
the share of tracts with a CV below or equal to 30 percent, but a confidence
interval width that exceeds 10 percentage points, ranges from a low of 24
percent to a high of 84 percent for the five key variables in Table 2-2. Thus,
there is no single criterion that data users can use to assess whether ACS
estimates are precise enough for their applications.

Of course, the precision of ACS estimates varies by the population
size and number of housing units in a tract. In general, both median CVs
and the share of confidence interval widths exceeding 10 percentage points
decrease as population size and the number of housing units increase, par-
ticularly if tracts with CVs equal to zero are excluded from the analysis: see
Table 2-2. There is a similar pattern of decline in the share of tracts where
the MoE exceeds the estimate. These results indicate that data users who
are working with tracts with small population and housing unit counts face
the greatest challenges in identifying ACS estimates that are sufficiently pre-
cise to serve as a replacement for data from the census long-form sample.

Table 2-3 shows the share of tracts with CVs that meet the 30 percent
threshold for several categories of estimates of the prevalence rate of the
characteristic in question. In tracts where this rate is very small, the major-
ity of CVs exceed 30 percent, and in some cases even 50 percent. For rates
over 10 percent, there is a substantial jump in the share of tracts meeting
the 30 percent threshold. As shown in the last column in Table 2-3, a sub-
stantial number of tracts have prevalence levels below 10 percent for several
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of these key ACS variables. For example, 51 percent of tracts in 2008-2012
have fewer than 10 percent of households receiving Supplemental Nutri-
tion Assistance Program (SNAP) benefits in the past 12 months, and in 60
percent of tracts, less than 10 percent of the population is foreign born.
The smaller sample size of the ACS, compared with the census long-form
sample, makes it more difficult to study certain population and household
characteristics at the tract level due to these lower levels of precision.

EFFORTS TO IMPROVE PRECISION

Over the years, data users have been raising concerns about the limited
precision of tract-level estimates described above, and the Census Bureau
has been exploring ways to address the issue. For example, model-assisted
estimation was studied as a mechanism for using administrative records
information to improve the precision of ACS estimates at the subcounty
level and for tracts in particular (Fay, 2006; Starsinic and Tersine, 2007).
In fact, model-assisted estimation has been fully incorporated into the ACS
weighting schema, and the ACS variances shown in Table 2-1 (above)
incorporate its impact.

In addition, the Census Bureau has worked to secure additional funding
to increase the overall sample size of the survey. In particular, the annual
sample size was increased from 2.90 million to 3.54 million housing units
starting in June 2011 (U.S. Census Bureau, 2014a). The first 5-year data
release that is fully based on the increased sample size will result in a
decrease in ACS standard errors from 60 percent to about 45 percent larger
than those for the 2000 census long-form sample. Nonetheless, further
changes are necessary to bring ACS standard errors closer to those for the
census-based estimates. To reduce the ACS standard errors to be only about
25 percent larger than those from the census (an early ACS design goal
discussed in Alexander, 1993a) by increasing the annual sample size, the
sample size would have to be increased to about 4.8 million housing units.

Tract-Level Precision Equalization Effort: Overview

Tract sizes vary substantially. Table 2-4 shows the distribution of cen-
sus tracts by population size and number of housing units for the ACS for
2008-2012. While the majority of tracts have at least 3,000 people, more
than one-fourth (27.3%) have population sizes that are smaller, although
this group comprises only 14 percent of the total U.S. population. Similarly,
only about 13 percent of tracts have fewer than 1,000 housing units, and
these comprise only 6 percent of housing units nationwide.

In 2011 the Census Bureau instituted a tract-level reallocation pro-
gram to shift sample from geographic areas with larger populations to
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TABLE 2-4 Distribution of Tracts by Population Size and Number of
Housing Units: 2008-2012 ACS Data

Tract Total Percentage of
Population Size? Number of Tracts Percentage of Tracts? Population
1-999 757 1.0 0.1
1,000-2,999 18,967 26.2 13.8
3,000,4999 30,593 422 39.2
5,000,6999 16,274 22.5 30.7

7,000+ 5,836 8.1 16.1

Total 72,427

Tract Total

Number of Percentage of
Housing Units Housing Units
<400 812 1.1 0.1
401-1,000 8,651 11.9 5.2
1,001-2,000 37,170 51.3 42.6
2,001-4,000 24,842 34.3 48.5
4,001-6,000 824 1.1 2.9

6,001+ 128 0.2 0.7

Total 72,427

aTracts with zero population were excluded from the analysis.

bTotals may not sum to 100 percent due to rounding.
SOURCE: Data from the 2008-2012 ACS Summary File, available at http://www.census.gov/
acs/www/data_documentation/summary_file/ [September 2014].

areas with smaller populations (Sommers and Hefter, 2014; U.S. Census
Bureau, 2014b). The goal of the reallocation was to make CVs more nearly
equal for census tracts and for governmental, political, and administrative
areas. The old and new sampling plans for census tracts are compared in
Table 2-5. The samples reallocated to the smaller sized areas mostly come
from large tracts with 4,000 or more housing units, which in general had
smaller than average CVs before the reallocation.

Under the sample reallocation program, instead of two sampling ratios,
the plan used six different rates, based on the number of housing units.
The overall goal was to equalize the level of precision across all tracts by
improving the precision in tracts with fewer than 2,000 housing units at
the expense of larger tracts. Under the reallocation, sampling rates are 2.5
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TABLE 2-5 Sampling Rates by Size of Tract, 2009 and 2013 ACS
2009 Average of 2013 Average of Ratio of 2013

Tract Measure Postreduction Postreduction Sampling Rate to

of Size Sampling Rates Sampling Rates 2009 Sampling Rate
0 < TMOS < =400 2.141 5.275 2.464

400 < TMOS < = 1,000 2.141 4.220 1.971

1,000 < TMOS < =2,000 2.141 2.562 1.197

2,000 < TMOS < =4,000 1.573 1.507 0.958

4,000 < TMOS < = 6,000 1.573 0.904 0.575

6,000 < TMOS 1.573 0.528 0.335

NOTES: Postreduction sampling rates refers to sample adjustment for blocks in tracts where
the Census Bureau predicts a level of completed mail and computer-assisted telephone inter-
views (CATI) of at least 60 percent and where at least 75 percent will be mailable addresses
(see U.S. Census Bureau, 2014a). TMOS is a tract measure of size.

SOURCE: Alvarez and Salvo (2014).

times higher for tracts with fewer than 400 housing units, almost twice
as high for tracts with 400 to 1,000 units, and about 1.2 times higher for
tracts with between 1,000 and 2,000 units.

There was an increase in the sample size for close to two-thirds of all
census tracts in the nation, with the majority (51 percent) receiving a 20
percent increase: see Figure 2-3. Most of the remaining census tracts are
in the category of 2,000-4,000 housing units, and for them the sample size
was reduced by a little more than 4 percent. This category accounts for
about one-third of all census tracts and contains a little less than one-half
of the nation’s housing units. The tracts that lost the most in the sampling
change contain 4,000 or more housing units and constitute 1 percent of the
nation’s census tracts (and about 3 percent of the nation’s housing stock).

Beyond these initial sampling rates varying by the measure of size
of the sampling stratum (defined by tracts and other geographic units),
weighting factors also vary by the level of subsampling prior to follow-up
by a computer-assisted personal interview (CAPI) (depending on the level
of household responses to mail or telephone at the tract level) and other
factors (U.S. Census Bureau, 2014a). The combination of all these compo-
nents contributes to large differences in the final weights computed for each
responding household and person. In particular, differential sampling rates
at the tract level imply that heterogeneity is introduced when tracts with
different sampling rates are combined to create larger geographic areas for
analysis. Relative to a sample design with proportional sampling (i.e., uni-
form sampling rates), this heterogeneity in final weights increases the sam-
pling variance of estimates from the combined geographic areas. Greater

Copyright © National Academy of Sciences. All rights reserved.
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US Tract Housing Unit Summary Statistics
40,000
Mean 1,780
Median 1,691
35,000 -
SD 803
Range 13,585
30,000 Sum 130,038,080
Count 73,057
25,000 1st Quartile 1,239
3rd Quartile 2,232

20,000 -

Tract Count

15,000 -
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FIGURE 2-3 Tract measure of size strata tract counts, 2006-2010 ACS.
NOTE: TMOS is a tract measure of size.
SOURCE: Alvarez and Salvo (2014).

degrees of sampling rate heterogeneity (i.e., differential final weights) will
result in greater increases to the sampling variance.

While it is understandable that the Census Bureau would want to
reduce the largest tract-level CVs (in tracts with less than 1,000 housing
units, especially those with less than 400 housing units), it is best to do so
only when there is a good policy rationale. It could be argued that increas-
ing the sample sizes associated with small governmental units to improve
precision of their estimates does constitute such a rationale. However, the
case for doing so for small tracts is much less clear, since tracts are only
statistical areas for calculation and reporting of census results and have no
necessary relationship to political or administrative units.

To assess this issue, we cross-tabulated the distribution of tract sizes
by the sizes of their counties. We chose counties to represent governmental
units because they are clearly defined in census data, they are commonly
used in federal resource allocation and Census Bureau estimation programs,
and counties with small populations are likely to contain small governmen-
tal units that also have small populations. Results by quintiles are presented
in Table 2-6. The distribution of tract sizes within the varying sizes of
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counties is remarkably uniform. (Results are similar for finer tabulations
by deciles.) Given these results, it appears that changing the sample rates
for low-population tracts is not likely to be an efficient method to improve
precision for low-population small governmental units, offering very lim-
ited support for the potential benefits of tract equalization.

Thus, it can be argued that the increase in sample size for the small
tracts likely cannot increase their precision to an acceptable level, while
the reduction in sample size for some of the large tracts may lead to the
loss of what was previously adequate precision. Broadly speaking, tract
equalization only has the effect of moving the majority of tracts with the
lowest level of precision (sample sizes of less than 100) and tracts with
301+ sample size into one of the two categories associated with sample sizes
between 100 and 300. Furthermore, using counties as a proxy for potential
benefit of tract equalization to small governmental units, Table 2-6 provides
little support for such a position, given that tract sizes appear to be fairly
uniformly distributed across various county sizes, including small counties.

Beyond the increased sampling rates, the lower CV outcome associated
with the smallest governmental units (see Table 2-6) may be partly attrib-
uted to another design change, which increased the nonresponse sampling
rate to 100 percent in selected areas. The justification for this change is
unclear. A rule of thumb for the ACS survey design operations that is
applied to other aspects of the ACS program calls for the nonresponse
sampling rate to be roughly set to 1/square root (cost ratio), that is, the
ratio of cost per nonresponse (CAPI) completed interview to the combined
cost per completed interview by Internet, mail, or CATI (see Chapter 3 for
details). Thus, the allocation of data collection resources in some of the
smallest governmental units may not be optimal.

Table 2-7 compares sampling rates and CVs for 2010 and the 2011
reallocation by sampling stratum. The CVs are theoretical 5-year CVs calcu-
lated from Census Bureau simulations and theoretical 5-year CVs calculated
from the weighted sample year rates. The table shows that initial produc-
tion results under the reallocation program had the intended impact in
smoothing out the median CV across various sized tracts. That is, tracts
with 4,001-6,000 housing units and 6,001 or more housing units have CVs
increasing from 20 and 15 percent to 29 and 28 percent, respectively, while
CVs for tracts with 400-1,000 housing units decrease from 41 to 29 percent
(Sommers and Hefter, 2014).

While the CV equalization effort appears to have had the intended
impact of smoothing median CVs across tracts sizes, the policy justifications
are not evident, given the increased inefficiencies in the sample design (due
to increased differential weights) in the case of estimates for governmental
units associated with larger geographic areas or populations. Furthermore,
any statistical inefficiency associated with this program could have unan-
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TABLE 2-7 Comparison of Results from 2011 and 2010 Production
Data (in percentage)

2011 2010
New Stratum Sampling Rate  CV Sampling Rate  CV
0 < GUMOS £200 15.00 22 10.00 40
200 < GUMOS £ 400 10.00 22 6.67 26
400 < GUMOS < 800 7.00 23 6.67 26
800 < GUMOS < 1,200 3.84 26 3.33 28
0 < TMOS <400 4.77 41 2.18 65
1,000 < TMOS < 2,000 4.37 44 2.00 69
400 < TMOS < 1,000 H.R. 3.83 29 2.20 41
400 < TMOS £ 1,000 3.53 30 2.03 41
0 < TMOS <400 H.R. 2.33 28 2.20 29
1,000 < TMOS < 2,000 H.R. 2.14 29 2.03 30
2,000 < TMOS < 4,000 1.36 28 1.62 26
4,000 < TMOS < 6,000 H.R. 1.26 29 1.49 27
6,000 < TMOS 0.82 28 1.61 19
4,000 < TMOS < 6,000 0.76 29 1.49 20
2,000 < TMOS < 4,000 H.R. 0.48 28 1.60 15
6,000 < TMOS H.R. 0.44 28 1.48 15

NOTES: GUMOS is a governmental unit or tract measure of size that is assigned to every
block. TMOS is a tract measure of size. H.R. is a high response strata.
SOURCE: Sommers and Hefter (2014, p. 7).

ticipated adverse consequences for estimates concerning small populations
that are not defined by geography, such as small ethnic populations. Also,
as noted above, equalization of CVs does not imply equalization of other
statistics that summarize precision, such as the margin of error, that might
better reflect data quality for some uses.

Given this, the panel concludes that there has been little benefit from
tract equalization. That is, tracts still need to be combined in some fashion
to produce sufficiently precise estimates because of small sample sizes, but
the increases in variances associated with larger geographies from this tract
CV smoothing effort is potentially counterproductive and not dealing with
the real challenges being faced by ACS data users. The next section presents
a case study to illustrate these CV equalization sample design issues and
implications.
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Tract-Level Precision Equalization Effort: New York City Case Study

Figure 2-4 illustrates the general lack of precision at the tract level in
New York City. Making reasonably precise comparisons between areas
within the city requires “neighborhoods” to be defined as groups of adja-
cent census tracts. The effect of aggregation on the precision of estimates,
where its 2,168 census tracts were aggregated into 188 neighborhood tabu-
lation areas,’ can be seen in the substantially reduced median CVs for three
example variables: people who are foreign born; people with incomes below
the poverty line; and households with high rent burden (defined as house-
holds for which rent is more than 35 percent of household income). Based
on data from the 2008-2012 ACS, the median CV for all three variables is
just one-third of the level for neighborhood tabulation areas compared with
census tracts. Thus, in exchange for a loss of geographic specificity, there is
a large gain in the precision of ACS estimates.

Continuing the New York City illustration, the impact of the increase
in the degree of differential sampling was assessed in a simulation using the
city’s neighborhood tabulation areas as a case study. In addition, the degree
to which changes in sample size as a result of the new scheme affected vari-
ance in the estimates was examined. Data for the 2006-2010 ACS 5-year
estimates were used because these were not subject to the new sampling
scheme. This choice allowed for a comparison between the now obsolete
sampling plan and the new plan adopted in 2011. The number of married-
couple families was selected as a test variable.

The impact of differential sampling was present under the old sampling
plan as well as the new plan, but it was expected that the new plan would
further exacerbate the impact because of the increased number of sampling
strata and the degree of differential sampling rates (see Table 2-7, above).
Under the sampling plan used prior to 2011, there were just two initial sam-
pling rates in place for census tracts (see Table 2-5, above), and the ratio of
the rates was only 1.36. The evaluation of New York City’s 188 neighbor-
hood tabulation areas indicates only a small marginal increase in sampling
variance associated with the aggregation of tracts with differential final
weights under the old design. The median CV increase for married-couple
families was only 0.8 percent, with a maximum of about 2.1 percent. This
result is a reflection of the fact that under the old design the sampling rates
and resulting final weights of combined tracts were not different enough

SNeighborhood tabulation areas were created as aggregates of whole census tracts, with a
minimum population requirement of 15,000. The median population size of an area is 34,000
(2008-2012). Because of large developments in New York City, the high population density of
some neighborhoods, and physical boundary features, a small number of neighborhoods have
populations of more than 50,000 people.
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Ratio of Neighborhoods
to Tracts = 034 0.31 0.30

37.3

B Census Tracts

® Neighborhoods

Coefficient of Variation

FIGURE 2-4 Median coefficients of variation (CVs) for selected variables, New
York City census tracts and neighborhoods, 2008-2012.

NOTES: CVs for tract estimates of zero were omitted. For neighborhood tabula-
tion area aggregations, margins of error associated with tract estimates of zero were
converted to zero.

SOURCE: Alvarez and Salvo (2014).

to inflate the variance to any large degree among neighborhood tabulation
areas in New York City.

Under the new plan, the effect of differential sampling is estimated to
raise the median CV by 3.9 percent. While this median effect is somewhat
limited, it is not insignificant. At the 75th and 90th percentiles, the esti-
mated increases to the CVs are 6.5 and 9.1 percent, respectively. Further-
more, there are several neighborhood tabulation areas where the differential
sampling rates associated with the new design will result in CVs that are
larger by 12 percent or more than they would have been under the old
design: see Figure 2-5.

In addition to the effect of a greater differential sampling rate, there
is the effect of the sample size itself, which rose or declined with the new
sample plan (for a more detailed discussion of this, see Salvo, 2014). When
combined with the effect of differential sampling, a picture of changes
related to the new sampling plan emerges as a result of the sample real-
location. An interesting observation was that New York City actually
received more ACS sample under the new plan than under the old plan,
which resulted in a net overall reduction in the CVs. This occurred mostly
because more than twice as many census tracts in New York City relative
to the nation were in the category of 400-1,000 housing units—28 percent
compared with 12 percent nationally. As shown above, the sample for these
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FIGURE 2-5 Incremental design effects for disproportionate sampling of tracts
within neighborhood tabulation areas, comparing pre-2011 ACS design to revised
(2011) design.

NOTES: Plotted quantities represent the percent increase in CV due to dispro-
portionate sampling relative to the CV for proportional sampling for estimates
of number of married-couple families in New York City neighborhood tabulation
areas. Each of the designs is applied to the population distribution of ACS 2006-
2010 data. In this analysis tract margins of error for estimates of zero were adjusted
to zero. Tracts in parks, airports, and the Rikers Island neighborhood tabulation
areas were excluded.

SOURCE: Alvarez and Salvo (2014) based on the ACS 2006-2010 Summary File.

tracts under the new plan was almost twice what it had been under the old
plan. This outcome may have something to do with the nature of the census
tract review process over the decades. Emphasis has always been placed
on maintaining boundaries of census tracts over time for comparability
purposes.

The overall picture by neighborhood tabulation areas in New York
City shows that in most areas of the city there was a net gain in the preci-
sion of estimates due to increases in sample size, but there are a number of
notable exceptions that point to the risks inherent in summary statistics.
In Manhattan and a small number of census tracts in the other boroughs,
a diminution in sample size occurred because the neighborhood tabulation
areas were created using large and dense component census tracts that took

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

44 REALIZING THE POTENTIAL OF THE AMERICAN COMMUNITY SURVEY

substantial sample cuts under the new plan. These areas are very dense as
a result of large buildings (large parts of Manhattan) or because of large
and concentrated housing developments that have distinct physical features
(Co-op City in the Bronx) that do not permit subdivision into smaller areas.
Thus, in addition to tracts of different size being aggregated, there was also
a loss of sample in neighborhood tabulation areas characterized by very
large tracts, especially in Manhattan, and this played an important role in
the increases in CVs. As shown in Figure 2-6, while most neighborhood
tabulation areas in the city outside of Manhattan gained as a result of the
new sample allocation plan, none of the Manhattan neighborhood tabula-
tion areas were improved. However, the level of precision is high enough in
comparisons with other neighborhood tabulation areas, and thus suitable
for policy development and program planning and implementation.

Percent Change in CV
- Increase of 20% or more (12 NTAs)
I 10.0% to 19.9% (7)
5.0% to 9.9% (7)
2.0% to 4.9% (5)
-1.9% to 1.9% (21)
-4.9% to -2.0% (37)
-9.9% to -5.0% (51)
N -19.9% to -10.0% (39)
- Decrease of -20% or more (9)

FIGURE 2-6 Effects of differential sampling rates and sample size on CVs for
number of married-couple families, New York City neighborhood tabulation areas,
ACS 2006-2010.

NOTES: In this analysis, tract margins of error for estimates of zero were adjusted
to zero. Tracts in parks, airports, and the Rikers Island neighborhood tabulation
areas were excluded.

SOURCE: Alvarez and Salvo (2014).
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CONCLUSIONS AND RECOMMENDATIONS

Under the current overall sample size limitations, sample reallocation to
ensure CV equalization at the tract level achieves little benefit to precision,
and it creates inefficiencies in the geographic aggregation of estimates. The
latter is of concern because aggregation is a strategy the Census Bureau has
been recommending to users in order to counteract challenges associated
with low precision at the tract level.

The allocation of data collection resources expended in some of the
smallest governmental units under the revised sample design may also be
inefficient because of the increase in the nonresponse follow-up sampling
rate to 100 percent in selected areas. The availability of additional funds
to improve the precision of estimates would be better used to increase
the initial designated sample size, rather than to increase the nonresponse
sampling rate.

The panel does not recommend any immediate changes to the sample
design, but it is essential to integrate policy considerations in all further
research on sample design. This will help ensure that the ACS is respon-
sive to data user needs and that the design of the survey is optimally cost
efficient.

RECOMMENDATION 2: Future sample redesigns of the American
Community Survey should consider whether there are explicit ratio-
nales based on identified data needs that justify deviations from propor-
tional allocation of sample. Due regard should be given to the effects
of reallocation on estimates for policy-relevant small geographic areas
and nongeographically defined small groups.

RECOMMENDATION 3: Efforts to improve the precision of the
American Community Survey estimates for specific small governmental
units should be focused on increasing the initial designated sample size
while maintaining the optimal nonresponse sampling rate instead of
increasing the subsampling rate to 100 percent.
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Data Collection Methods

American Community Survey (ACS) data have been collected using
four modes: mail, Internet, telephone, and personal visit. The first
phase in the data collection process involves a request sent by postal mail
urging sample members to respond by Internet. The next step is another
mailing that includes a paper questionnaire and provides the option of
responding by Internet or mail. If no response has been received to these
requests, then a telephone follow-up is attempted, which is then followed
by an in-person visit for a subset of the respondents. Table 3-1 shows the
sequence of the overlapping follow-up steps for each monthly sample panel.
The goal of the Census Bureau’s multimode data collection strategy is
to maximize response rates in a cost-effective manner. Prior to the imple-
mentation of the Internet option, in 2012, the weighted distribution of the
responses by mode was as follows: close to half (48 percent) of the eligible
sample addresses completed the survey by mail self-response, 7 percent
by computer-assisted telephone interview (CATI), and a little under half
(42 percent) by computer-assisted personal interview (CAPI) (U.S. Census
Bureau, 2014a).

Although the 2013 data are not yet available, results from the first half
of 2013 (January-June panels) found that a little over half of the surveys
completed via self-response were received by Internet and the rest by mail
These early results also suggested that the availability of the Internet mode
could provide a slight boost to the overall self-response rate (Baumgardner
et al., 2014).

The first section below details the four ACS data collection modes. The

Beginning in 2013, when an Internet data collection mode was added,
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TABLE 3-1 Sequence of Data Collection Steps for the ACS

ACS Month of Data Collection
Sample
Panel January February =~ March April May June
January Mail/ Telephone  In-person
Internet visit
February Mail/ Telephone  In-person
Internet visit
March Mail/ Telephone  In-person
Internet visit
April Mail/ Telephone  In-person
Internet visit
May Mail/ Telephone
Internet
June Mail/
Internet

SOURCE: U.S. Census Bureau (2009¢).

following three sections cover nonresponse follow-up, adaptive design, and
mode effects and data quality; the panel’s recommendations on these topics
are at the end of each section.

DATA COLLECTION MODES

Mail and Internet

The first mailing is an advance letter that alerts sample members to
the survey and encourages participation. It is followed by a mail package,
which includes instructions for how to respond through the Internet. A
reminder postcard is sent a few days after the mail package. Sample mem-
bers who do not respond after the reminder postcard are sent a replacement
mail package, which includes a paper version of the questionnaire and a
postage-paid envelope for a mail response. Instructions for responding by
the Internet are also included. The package is followed by another postcard
reminder. Sample members who do not have a telephone number that can
be used for telephone follow-up receive an additional postcard, alerting
them that a field representative will be contacting them in person if they do
not respond by mail or Internet.
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Telephone Follow-Up

The Census Bureau uses sample members’ mailing addresses to attempt
to identify a telephone number for follow-up (with the help of vendors
that do address matching). The panel’s understanding is that this effort is
currently limited to locating landline numbers and does not include cell
phones.

Telephone follow-up begins about 5 weeks after the first mailing. The
number of follow-up calls made to a household depends on the disposi-
tion of prior calls. For example, if the household refuses to participate by
telephone, then one additional refusal conversion attempt is made in this
mode. The Census Bureau has been conducting research on the optimum
number of follow-up calls based on historical data about call outcomes
(Zelenak, 2013).

In-Person Visit

After the mail, Internet, and telephone follow-ups are completed, the
cases that have not yet been completed are subsampled for in-person fol-
low-up. Mailable addresses are sampled at a 1in 2, 2 in 5, or 1 in 3 rate,
depending on the response rate expected at the census tract level. Unmail-
able addresses are sampled at a 2 in 3 rate.! The in-person follow-up opera-
tion typically begins approximately 2 months after the first mailing.

Each case is assigned to a field representative, who will first attempt to
complete the interview by telephone, except in cases where the household
already refused by telephone or if the address was deemed unmailable,
because in those cases the field representative would need to visit the loca-
tion to determine whether the housing unit exists and to determine the
occupancy status. For most cases, an actual in-person visit is only attempted
after three to five calls are made during different times of the day. This is
typically needed for approximately 80 percent of the cases assigned to the
field. Although CATI refusals are slightly more likely to also end as a refusal
in CAPI, field representatives are generally very successful at obtaining an
interview, with an over 95 percent completion rate (Zelenak, 2013).

Group Quarters Data Collection

As defined by the Census Bureau, group quarters are places where
people live or stay in a group living arrangement and receive housing and
services from an organization or other entity. This definition encompasses

TAll eligible addresses within designated Hawaiian homelands, Alaska native village sta-
tistical areas, and some American Indian areas are included in the personal visit follow-ups
without subsampling.
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such facilities as college dormitories, nursing homes, and correctional facili-
ties. As did the census long-form sample, the ACS aims to be as compre-
hensive as possible in representing the entire U.S. population and therefore
includes people living in nearly all forms of group quarters.

The group quarters sample is separate from the housing unit sample,
and the data collection process is also different to address the unique chal-
lenges associated with interviewing in the context of such facilities. All
group quarters cases are assigned to a field representative, who visits the
facility after an initial mailing that introduces the survey has been sent.
During the visit, the field representative obtains a roster of the residents,
which is then used to generate a sample of individuals to interview. Up to 15
residents are interviewed at each facility included in the survey. An earlier
report (National Research Council, 2012) examined the effect of the group
quarters on the American Community Survey estimates and recommended
changes to the survey design and operations.

NONRESPONSE FOLLOW-UP

As described above, cases that cannot be completed through CATT are
subsampled for CAPI follow-up. Efficient design of a multimode survey
depends on good information about the costs and contribution to survey
accuracy of each phase of the survey. The subsampling rates (1 in 2, 2 in 5,
or 1 in 3, noted above) are determined by taking into account the costs of
CAPI relative to other data collection modes.

However, the Census Bureau’s approach to tracking costs is not well
adapted to monitoring costs per completed interview by mode, much less
distinguishing costs of early respondents from those requiring multiple
contact attempts before an interview is obtained. A high-level analysis
(Griffin and Hughes, 2012) estimated that completed telephone interviews
are about three times as expensive as questionnaires returned by mail and
in-person interviews (including those conducted over the telephone by
field representatives) cost six times as much as questionnaires completed
by mail, taking into account the costs of unsuccessful follow-up attempts
for nonrespondents. These cost estimates are very rough and cannot be
separated into interview-related costs and costs not related to interviews,
or marginal and fixed costs, with reasonable precision. It is possible that
more precise estimates would reveal an even larger gap between the cost of
mail interviews and the cost of in-person interviews, especially in-person
interviews that require multiple contact attempts, which in the experience
of panel members is frequent.

Census Bureau staff have indicated that in the future they intend to
refine the way they track cost data to better understand the costs associ-
ated with each interview. Such operational cost modeling is essential if the
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Census Bureau is to optimize the distribution of effort across the differ-
ent survey modes, including subsampling rates for the CAPI nonresponse
follow-up (and perhaps for telephone follow-up as well) and number of
callbacks for telephone and in-person operations. It would be particularly
useful to have analyses of the costs and yield for each data collection mode
by geographic area (e.g., by tract characteristics), as well as the marginal
costs associated with changing the number of follow-up attempts.

It is important to note that the nonresponse follow-up subsampling
rates were developed before the full implementation of the ACS and before
the implementation of the Internet response option, which might affect
response rates in other modes. On the basis of testing conducted before the
Internet response was introduced, the Census Bureau anticipated that in
addition to generating savings in areas such as printing, mailing, and data
capture, the availability of the Internet response option might also lead to
a slight overall increase in self-response. Thus, it is possible that since the
time when the ACS was first launched, the optimal rates for subsampling
have shifted considerably.

In addition to cost factors, several other considerations are relevant to
follow-up design. Reaching sample households by telephone to complete
a survey is becoming increasingly difficult as more households are drop-
ping landlines in favor of cell phones and are relying on such technolo-
gies as voicemail, caller ID, call blocking, and privacy managers to screen
unwanted calls. Inefficiencies associated with a high number of unproduc-
tive calls can be especially challenging in the case of surveys that do not
include cell phone numbers, as is the case with the ACS follow-up calls.

At the same time, even if telephone calls are less likely to result in a
successful interview, a large number of calls to a household can contribute
to the perceived burden of the survey. To address concerns of respondent
burden associated with follow-up efforts, the Census Bureau has been con-
ducting research on ways of adjusting the specifications for the number of
follow-up attempts in both the telephone and in-person modes to reduce the
overall number of contact attempts without an adverse effect on costs and
data quality. One study found that moving cases from CATI to CAPI after
fewer call attempts could increase efficiency (Griffin, 2013).

In addition to the respondent burden considerations, an important
question concerns the extent to which the follow-up improves the repre-
sentativeness of the sample. Because follow-up cases are typically more
expensive than responses from initial contact modes or contact attempts,
they are an inefficient use of resources unless they reach a part of the popu-
lation that differs from those reached in earlier, less expensive operations. It
is possible that in some geographic areas or for some demographic groups,
higher response rates due to more extensive follow-up do not substantially
change the estimates. In some cases, efforts made to increase the response
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rate by a few percentage points (such as through additional CATI attempts)
can lead to interviews completed disproportionately among specific sub-
groups, which could possibly even adversely affect the representativeness
of the overall sample. As shown in Table 3-2, there are demographic dif-
ferences in the likelihood of responding at each stage of the follow-up
process. As a consequence, it is possible that reducing follow-up effort and
thereby attaining lower response rates would not necessarily lead to sub-
stantially different estimates, once the data were weighted for differential
nonresponse, if the follow-up were to be reduced based on careful analysis.

Using existing data and paradata (data on survey operations), the Cen-

TABLE 3-2 Demographic Representation Among Completed Interviews
After Each Follow-Up Mode (in percentage)

Percentage of Population Weighted Percentage of Responses
Represented by Weighted Data from Each Mode
After Mail,
Telephone,
After Mail and
Demographic After and In-Person
Group Mail Telephone  Visit Mail Telephone  In Person
Total 50 62 91 55 13 32
Population
Male 49 61 90 54 13 32
Female 51 63 92 55 13 32
Hispanic 26 40 87 30 16 54
White Alone 52 62 87 60 11 29
Black or African 27 40 82 33 16 51
American Alone
American 29 39 75 39 13 48
Indian or
Alaska Native
Alone
Asian Alone 51 60 89 57 10 33
Under Age 5 41 52 88 47 13 41
Age 18 and 52 64 91 57 13 30
Over
Age 65 and 70 80 96 73 10 17
Over

SOURCE: Data from 2003 ACS. For columns 1-3, Griffin and Raglin (2011); for columns
4-6, panel calculations.
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sus Bureau could simulate the effect of truncating nonresponse follow-up
in areas with various characteristics, combined with various methods of
adjusting for nonresponse, such as nonresponse weighting of respondents.
If such a study were to find that the effect of truncation on estimates is mini-
mal in identifiable areas, then resources could be redirected from follow-up
to increasing overall sample size in the same or other areas. The optimal
subsampling rate for the in-person follow-up could also be assessed in terms
of marginal variance reduction.

An alternative, but related, approach of applying small area estima-
tion methods would begin by modeling associations between estimates for
the CAPI population and those for the self-response population by small
geographical area (tract or block group). If the latter are highly predictive
of the former, then it might be possible to reduce CAPI sample sizes and
use model-based predictions to maintain the precision of estimates for the
population of households who would respond only by CAPI (O’Malley
and Zaslavsky, 2007). Alternatively, further subsampling could be imposed
on extended CAPI follow-up, if the cost per additional interview is found
to be highest in later phases. Savings could then be used to increase initial
sample sizes, especially in areas with low mail and Internet response rates.
The large annual sample of the ACS and its repetition over time are impor-
tant features for efficient estimation of such models (see discussion of small
area estimation in Chapter 4). Simple truncation of data collection assumes
equivalence of early and late respondents conditional on covariates used in
weighting. Modeling can make less restrictive, more flexible assumptions
that account for observed differences between early and late respondents
conditional on covariates used in weighting.

From a survey operations perspective, the most critical next step is to
implement a much more precise system for tracking data collection costs
than currently exists. Although this will involve some up-front costs due
to changes or additions needed to the current survey management systems,
the precise tracking of all aspects of the data collection costs is essential to
inform the ongoing work to optimize the allocation of resources. A system
that closely tracks data collection costs will clearly have significant long-
term payoff for a survey of the scale of the ACS.

Two of the panel’s recommendations below for specific research proj-
ects are related to data collection methods that would need to be informed,
in part, by cost analyses. Although the Census Bureau’s resources for
research projects is limited, the panel considers at least the initial stages of
this type of evaluation to be relatively low-cost investments that could iden-
tify options for increased efficiency and opportunities to free up resources
that could be re-invested in changes that would ultimately improve overall
data quality.
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RECOMMENDATION 4: As a priority, the Census Bureau should
develop systems for tracking American Community Survey data collec-
tion costs as precisely as possible, overall and by data collection mode.

RECOMMENDATION 5: Taking into account cost and yield and their
variation across areas, the Census Bureau should periodically evaluate
the optimal subsampling rate for the American Community Survey, as
well as the number of follow-ups in each mode.

RECOMMENDATION 6: The Census Bureau should evaluate the
possibility of improving the American Community Survey’s accuracy
at a fixed cost by truncating nonresponse follow-up or using modeling
techniques to replace some of the nonresponse follow-up, particularly
for the more expensive data collection modes.

ADAPTIVE DESIGN

As discussed above, recent research indicates that the relationship
between response rates and data quality is complex, and higher response
rates do not always necessarily lead to better data quality (Groves, 2006;
Groves and Peytcheva, 2008). Moreover, aiming for the highest response
rate possible can be costly and can increase respondent burden. Adap-
tive design, rooted in the total survey error perspective (Weisberg, 2005),
increases efficiencies in fieldwork management by aiming for an optimal
balance between data quality considerations and costs. An important aspect
of this is the ability to closely monitor quality and cost indicators and to be
able to make timely adjustments.

Specifically, adaptive survey design strategies

e pre-identify a set of survey design features potentially affecting
costs and errors of survey estimates;

¢ identify a set of indicators of the cost and error properties of those
features and monitor those indicators in the initial phases of data
collection; and

e alter the features of the survey in subsequent phases, as needed,
based on cost-error tradeoff decision rules.

Although the Census Bureau’s efforts in this area are likely hindered
by a lack of cost information at sufficient granularity, the ACS already
incorporates several design features that are essentially characteristics of
adaptive design. Some examples include sending an additional postcard to
addresses that do not have telephone numbers for CATI follow-up; relying
on call history information to determine the next call attempt in CATI; and
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subsampling for CAPI follow-up based on expected response rates at the
tract level.

The ACS offers an especially attractive vehicle for adaptive design
research because of the continuous data collection in all four modes, and
the research could benefit many of the other surveys at the Census Bureau.
The research to date has focused primarily on analyzing information from
contact attempts and outcomes to tailor subsequent attempts to contact the
household, for example, by switching between data collection modes based
on paradata or modeling.

Currently, the Census Bureau’s centralized telephone operations only
conduct interviews on telephone landlines. Although there are some special
considerations when including cell phone numbers in a survey (e.g., the
numbers cannot be autodialed), conducting research on the possibility of
integrating cell phones into the follow-up operations would be worthwhile
given the rapid increase in the proportion of households that rely on cell
phones and do not have landlines. As noted above, field interviewers com-
plete approximately 20 percent of their workload by telephone rather than
through an in-person visit, and presumably these were limited primarily to
landlines. If an actual in-person visit is needed, then field representatives
could also collect cell phone numbers at that stage if additional contact
with the household is likely to be needed (e.g., if the interview cannot
be completed at that time and the field representative is likely to want to
call back). The optimal approach for switching between landlines and cell
phones could also be investigated as part of an adaptive design strategy
during the field follow-up.

RECOMMENDATION 7: The Census Bureau should conduct research
on potential ways of identifying cell phone numbers associated with
adult household members and instruct American Community Survey
field interviewers in proper protocols for calling cell phone numbers,
as needed.

The Census Bureau has several ongoing research projects to identify
ways in which adaptive design can be further incorporated into the survey.
One study augmented the sample frame data from the 2011 ACS Internet
test with administrative records data and developed a discrete time-logistic
model to predict household-level daily Internet propensities and optimize
mode switch strategies, focusing on switching Internet nonrespondents to
mail (Chestnut, 2013). Table 3-3 shows the percentage of administrative
records data that were linked and that the records from most databases
were linked with a high success rate except for the Internal Revenue Service
database. The study found that timeliness could be increased by switching
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TABLE 3-3 Administrative Records Data Sources Used in the Mode

Switch Study

Administrative Record
Data Source

Variables

ACS Internet Test
Sample Linked by
Master Address File
Identification Number

(%)

2010 Census—Housing Unit
Response Data File

2010 Census—Edited Household
Data File 2

2010 Census—Edited Person
Data File

2010 Census—Unedited
Operation Data File

Master Address File

Info USA

U.S. Postal Service—National
Change of Address Database

National Telecommunications and
Information Administration

Internal Revenue Service

2010 Census—Advertising

Self-administered
questionnaire, language of
interview or questionnaire,
proxy respondent
Householder—age, race,
and Hispanic origin;
tenure; large household
No spouse, not related
Mail enumeration area,
response check-in-date

Urban or rural

Do not call flag, high-tech
household

Change of address flag

Broadband flag

Total income reported for
2010 (form 1040)

Targeted stratum

96

96

87

99

100

85

100

96

66

100

SOURCE: Chestnut (2013, p. 4).

some cases that are not likely to respond by Internet to other follow-up
modes sooner, or even prior to data collection.

These efforts are promising investigations into ways of increasing effi-
ciencies in data collection. Models could be developed to include a variety
of administrative records, paradata, and design characteristics. In particu-
lar, use of adaptive design strategies might necessitate concomitant modifi-
cation of estimation procedures.
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RECOMMENDATION 8: The Census Bureau should continue to
conduct research on how adaptive design techniques can benefit the
American Community Survey.

RECOMMENDATION 9: The Census Bureau should continue to
investigate the use of auxiliary data to develop nonresponse models for
the American Community Survey.

MODE EFFECTS AND DATA QUALITY

As noted above, the Census Bureau began offering an Internet response
option in January 2013. Early estimates of the Internet response rates
indicate that over half of the self-responses (mail or Internet) were being
completed using the Internet option. To date, relatively little research has
been published evaluating the Internet mode since its implementation, and
the Census Bureau has not yet conducted formal studies of mode bias, but
tests conducted prior to the implementation found few significant differ-
ences in response error between the Internet and mail modes and very low
response error rates across most estimates examined (Horwitz et al., 2012).

An initial look at item nonresponse, using the raw (unedited) data from
the 2013 January panel, compared item nonresponse rates between the mail
and Internet modes and found that Internet nonresponse was lower than
mail nonresponse for most of the survey items in the study (Clark, 2014).
In the case of the basic demographic questions, item nonresponse rates were
about 1-6 percentage points lower in the Internet mode than the mail mode.
Internet nonresponse rates were also lower than mail nonresponse rates for
all of the questions in the housing section.

Some housing items that require respondents to provide a dollar
amount had particularly high nonresponse rate in the mail mode but pro-
duced much more complete data in the Internet mode. For example, the
nonresponse rate for the question on gas costs was 14 percent in the mail
mode and 4 percent in the Internet mode. The nonresponse rate for the
question on fuel costs was 19 percent in the mail mode and 3 percent in the
Internet mode. These questions are structured differently in the two modes,
with the Internet instrument taking advantage of the easier integration of
skip patterns and screening questions to facilitate responding.

Internet nonresponse rates were also lower than the mail rates for most
of the population questions, including large differences for the income ques-
tions. For example, the nonresponse rate for the total income question was
23 percent in the mail mode and 13 percent in the Internet mode. However,
there were a few population questions for which the Internet nonresponse
rate was somewhat higher than the mail rate, including place of birth, citi-
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zenship, language other than English, health insurance, hearing difficulty,
and vision difficulty. These differences were generally smaller (3 percent-
age points or less) than most of the item nonresponse differences that were
favorable to the Internet mode.

The reasons for the differences that were not favorable to the Inter-
net mode could again be associated with the differences between the way
the questions are asked in the two modes. If additional research can shed
further light on the potential cause of these differences, then the flexibility
of the Internet mode might enable the Census Bureau to bring the Internet
nonresponse rates below the mail nonresponse rates for these items as well.
The evaluation of the 2013 January panel (Clark, 2014) revealed that some
of the item nonresponse in the Internet mode was associated with breakoffs
(survey responses that were started but not completed). Breakoffs tend to be
higher in the Internet mode than the mail mode, partly because the Census
Bureau can track breakoffs that happen on the Internet, but does not have
information about mail questionnaires that someone started to fill out but
did not complete and did not return. Further analysis of the breakoff pat-
terns would also be useful.

Some of the research conducted as part of the Internet test provides an
indication of the many ways the unique features of the Internet mode can be
used to improve not only the Internet instrument but also the survey itself.
For example, one study analyzed paradata from the help link provided to
respondents and found that the help link was requested at least once by
approximately 40 percent of respondents and that 14 percent of all requests
for help involved the ancestry question (Horwitz et al., 2013). These rates
are surprisingly high in comparison with prior research that seems to sug-
gest that help links are not frequently used by survey respondents (Conrad
et al., 2006). The finding indicates that this feature of the Internet mode
may be providing very useful assistance to respondents that the mail mode
lacks. Indeed, the research revealed that in over half of the cases (54.8
percent) when the help link was accessed, the information appears to have
been used to generate an answer when no response option had previously
been selected, and that, in a small number of cases (5.1 percent), the help
requests resulted in a changed answer. However, the high reliance on the
help link raises some questions about the degree of difficulty associated
with many of the questions overall, regardless of the mode of administra-
tion: this issue, too, would benefit from further research attention.

RECOMMENDATION 10: The Census Bureau should conduct a thor-
ough evaluation of potential mode effects on both data quality and
nonresponse in the American Community Survey, focusing in particular
on the newly introduced Internet mode.
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During the 2011 Internet test, less than 3 percent of the respondents
used a device other than a personal computer (such as a tablet computer
or cell phone) to access the web-based survey instrument (Horwitz et al.,
2013). Because a version customized for such uses was not available, it is
difficult to know whether more people would have tried to complete the
survey on a mobile device if an option tailored to these devices was made
available. Since the use of mobile devices for functions that were previ-
ously performed on a personal computer is quickly growing, continuing to
monitor this trend and beginning to plan for the development of a survey
instrument that works well on the majority of mobile devices is important.
Work in this area could also serve as a test vehicle for the 2020 census.

RECOMMENDATION 11: The Census Bureau should conduct
research to understand what types of devices are used by American
Community Survey respondents to connect to the Internet and whether
there are any associated data quality implications.
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Data Processing and Analytic Issues

everal aspects of data processing can affect the quality and usefulness

of the data to users. This chapter covers four topics: the effects of the

population controls, the effects of data review, the role of administra-
tive records, and the role of small area estimation in the production of
American Community Survey (ACS) estimates.

POPULATION CONTROLS

One of the major differences between the ACS and the decennial census
long-form survey is the type of estimates available to serve as population
controls as part of the weighting methodology. Since the long-form survey
was administered as part of the decennial census enumeration, controls
from the full count were used as a basis for controlling long-form estimates
for small geographic areas, such as census tracts. In contrast, the ACS uses
controls from the Census Bureau’s population estimates program at the
county level by age, sex, race, and Hispanic origin, and at the subcounty
level for the total population of incorporated cities and minor civil divisions
(for those states that have those jurisdictions).

Challenges Associated with the Current Population Controls

The controls for the ACS are created using the decennial census as a
base, with components of change derived from vital statistics, other admin-
istrative records, and survey data. The Census Bureau’s Population Division
works with Federal State Cooperative for Population Estimates (FSCPE)
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agencies in each state to produce subnational population estimates. FSCPE
agencies supply vital statistics and information about group quarters. They
also review and comment on the estimates produced by the Census Bureau.

Changes of address on tax returns are used to create domestic migra-
tion rates, vital statistics are used to calculate the balance of births and
deaths (natural increase), and the ACS is used to determine international
migration. For the population aged 65 years and older, Medicare records
are used to determine migration of that population. The Census Bureau’s
controls for housing units are created with data on new construction and,
for most areas, a demolition model based on data from the American
Housing Survey. In both cases—for population and housing—the base for
controls is the decennial census. The areas for which housing and popula-
tion controls are created by this method include larger counties and groups
of smaller counties.

For legal or political areas at the subcounty level, such as incorporated
cities and towns and minor civil divisions, the Census Bureau estimates
population using an allocation based on housing units. It is important to
recognize that many large jurisdictions, such as New York City’s five coun-
ties or Clark County, Nevada, do not have legal-political geographic entities
smaller than the county level that are recognized by the Census Bureau for
much, if not all, of their populations. Thus, in these jurisdictions, controls
for the ACS are set at the county level—both housing unit controls and
controls for population by age, sex, race, and Hispanic origin.

The panel did not have the resources to conduct a comprehensive
analysis of the accuracy of population controls below the county level, but
it did examine the magnitude of discrepancies between decennial census
and ACS counts for age-sex strata in a systematic selection of communi-
ties. For the ACS 3- and 5-year estimates, the controls are simple averages
of the most recent population estimates. In particular, for the 2012 5-year
ACS, these estimates include the intercensal estimates for 2008, 2009, and
2010 and the postcensal estimates for 2011 and 2012. Thus, the popula-
tion estimates all make use of data from the 2010 census and therefore are
not subject to the known deterioration of accuracy of county-level popula-
tion estimates in years that are increasingly further from the last census
(Albright, 2011; Yovell and Devine, 2013). Although it seems reasonable to
expect that the average of these estimates would approximate the April 1,
2010, census estimate, as would the distribution of characteristics by age,
sex, race, and Hispanic origin, comparisons for the selected communities,
ranging from the size of an average census tract to cities with populations
exceeding 100,000, show large differences in many age-sex cells: see specific
examples in Appendix B. In some cases, there were discrepancies by factors
as large as two.

These discrepancies between the census base and the 2008-2012 ACS
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estimates for variables used as controls are an important point of concern.
The ACS relies on these controls as a means of “grounding” the ACS esti-
mates, using the census as the “gold standard,” in order to compensate for
differences in coverage of groups, a critical factor in many places.

It would be beneficial to have a subcounty population estimation meth-
odology that more closely reflects and builds on decennial census estimates
for small geographic areas not covered by the present program, taking into
account the time since the last census. Such an approach could be applied
to both postcensal and intercensal controls.

RECOMMENDATION 12: The Census Bureau should conduct
research on how the decennial census can be used for controls for the
American Community Survey at a finer level of geographic resolution
than the controls currently used on an annual basis.

Traumatic Events

If census controls are problematic during normal times, then the chal-
lenges become even greater when conditions in a local area are affected by
catastrophic events. The usefulness of the ACS data in such situations is
undermined unless the population estimates that serve as controls reflect the
actual conditions and rest on a solid empirical foundation.

The terrorist attacks of September 11, 2001, rendered the decennial
census data for a sizable portion of Manhattan obsolete. After the attacks,
through a special arrangement with the Census Bureau, a data file from
the 2005 ACS was acquired for a customized set of geographic areas in
Manbhattan. This file provided data based on the only representative sample
available of the population post-9/11. Most important, New York City
engaged the Census Bureau in the years that followed 9/11 by offering a
housing unit-based population estimate for Manhattan as part of the popu-
lation estimates challenge program. This helped maintain the integrity of
the population controls as the ACS entered full implementation.

After the fall of 2005, when Hurricane Katrina hit the Gulf Coast,
the Census Bureau, in cooperation with local authorities, made an effort
to provide information on population and housing. Since the administra-
tive data sources that the Census Bureau relies on to generate population
estimates under normal circumstances (birth and death records, filings with
the Internal Revenue Service [IRS], Medicare records, and state counts of
group quarters populations) were either incomplete or too lagged in time
to reflect post-disaster population conditions in 2006, special strategies to
estimate the population were adopted. The Census Bureau used U.S. Postal
Service national change-of-address records to track the movements of indi-
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vidual households and develop special January 2006 population estimates
for affected counties.

In the cases of 9/11 and Katrina, the Census Bureau successfully took
on challenges in concert with local governments in an effort to provide
a better picture of population and housing conditions on the ground. In
October of 2012, yet another traumatic event occurred when superstorm
Sandy hit the East Coast of the United States. It is clear that there is a
new and very challenging environment for the application of controls to
estimates in the ACS. Thus, it is important to ask whether going forward,
the population and housing unit controls used in the ACS will adequately
reflect the actual population and housing stock in local communities in the
face of traumatic events.

The 12 months of data collection in 2013 (which will be available
in fall 2014) should yield valuable information for the areas affected by
Sandy, both for public-use microdata areas and smaller geographic areas.
The problem is that the controls for July of 2013 may not reflect the true
population of the affected areas in New York and New Jersey. The most
serious issue is likely to be the time lag for changes of addresses on income
tax returns from the previous year; these data may be problematic for
the creation of accurate domestic migration rates. Even without the time
lag, many displaced residents may keep their original addresses when fil-
ing returns, leading to the erroneous conclusion that conditions have not
changed. Moreover, the Bureau has not developed controls for housing that
adequately reflect the role of housing demise—demolitions and the like—
since 2 model from the American Housing Survey is currently used in most
places to gauge demolitions, not actual permit data.

Confusion over the number of demolitions caused by superstorm Sandy,
especially in communities on the New Jersey shore, may have caused the
number to be understated, perhaps partly due to uncertainty over the status
of housing units in situations where units may be standing but uninhabit-
able. Units awaiting repairs or demolition or just in abeyance because of
requirements from the Federal Emergency Management Agency or flood
insurance regulations add to the uncertainty. Further, re-occupancy of pre-
viously existing housing may not occur for a significant period of time or
may not occur at all. New federal flood insurance requirements may make
re-occupancy too costly for many homeowners. Thus, some communities
may have a sizable number of homes in flux regarding their condition or
occupancy status. This situation will be a challenge, not only for ACS fol-
low-up operations, but also for estimation and weighting of housing units,
particularly because the identification and estimation of vacant housing
units in the ACS has been especially problematic, even under more normal
circumstances (see, e.g., Albright, 2011; Cresce, 2012; Yovell and Devine,
2013).
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When the ACS was conceived, environmental issues were a subject of
discussion, but few could anticipate how these would grow in importance,
with a series of weather events that brought the problem of climate change
into daily news reports. Current expectations are that these weather events
will become more frequent, with several “100-year storms” each decade.
Establishing mechanisms in concert with local governments so that the esti-
mates used as controls for the years following a traumatic event adequately
reflect changing conditions might not be cost neutral, but there is an oppor-
tunity here for the Census Bureau to demonstrate the usefulness of the ACS
by maximizing its potential to measure “current” conditions in communi-
ties across the nation. Again, the controls need to be accurate so that any
remedial action can be based on accurate estimates of an event’s impact.

RECOMMENDATION 13: The Census Bureau should conduct
research on the benefits of developing procedures and standards for
the creation of controls for the American Community Survey that can
be put in place in times of disasters or other disruptive events. The ben-
efits of closer collaborations with state, local, and tribal governments
should be explored for the development of controls in general and for
crisis situations in particular.

DATA REVIEW

Most of the ACS data review is carried out after 1 year’s worth of data
are edited and imputed and the data products (including those based on the
multiyear datasets) are generated. This final review before the estimates are
released is performed by subject-matter analysts, with the goals to verify
that the data edits have been correctly specified, the microdata seem reason-
able, the data products have been correctly specified and rendered, and the
supporting documentation does not include any errors.

The data review has four steps: (1) review of supporting documenta-
tion; (2) edit review; (3) data review, including a process for the 1-year
data and a process for multiyear data; and (4) data product review, again
including a process for the 1-year data and a process for multiyear data.
Examples of specific actions for steps (2)-(4) are summarized in Box 4-1.

The review relies on a number of automated tools, but it is a massive
and very resource-intensive operation. Furthermore, although many of
the checks are automated, issues that are flagged as part of the automated
process generally require manual review. Typically, the review of 1 year’s
worth of 1-year data tables takes a large number of analysts more than
a month. As would be expected, most of the errors identified during the
review are associated with changes, such as new questions or products
introduced since the previous year’s review. Because the ACS is still fairly
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BOX 4-1
Examples of Data Review Steps

Edit Review

* Verify edit specifications.

* \Verify variable universes.

* Review tallies.

* Review matrix counts.

* Review consistency among variables.

* Review unweighted imputation rates.

* Examine edited frequency distributions by allocation flag values.

* Compare unweighted unallocated and allocated relative frequency
distributions.

* Compare unweighted current-year and prior-year relative frequency
distributions.

1-Year Data Review
* Compare current-year and prior-year summary distributions.
e Compare current-year and prior-year derived measures.
e Compare ACS estimates with other Census Bureau estimates.
* Review weighted imputation rates.
e Compare weighted unallocated and allocated relative frequency
distributions.
* \Verify data product specifications.
* Verify the programming of any new or modified data products.
* Verify any new or modified table shells.

Multiyear Data Review

e Review variable crosswalking and inflation adjustment on the unweighted
multiyear microdata, done by the Census Bureau’s Population (POP) and
Social, Economic, and Housing Statistics Divisions (SEHSD).

* Review variable crosswalks and inflation adjustment on the unweighted
multiyear microdata.

* Review the multiyear core measures and report the results to branches
in POP and SEHSD.

* Review the coordination staff materials and decide whether to clear or
perform additional review, done by POP and SEHSD.

* Review the disclosure avoidance performed on the multiyear microdata,
done by selected POP and SEHSD branches.

new, there are still a relatively high number of changes from year to year.
Further revisions of survey content and products are likely to occur in com-
ing years (albeit limited by the need for continuity of measurement in order
to estimate trends). Thus the ACS staff may continue to be stressed by the
burden imposed on the current quality control system.
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Although some of the errors are introduced during the various stages
of data preparation (such as weighting or imputation), it appears that a
small number of errors are associated with problems during the fieldwork
(such as field representatives not administering the questionnaire correctly).
Although challenges during the fieldwork are to some degree unavoidable,
the fact that the review does not commence until a full year’s worth of
data are collected leads to situations in which it is too late to correct the
problem, and some of the estimates have to be suppressed. This time lag
can affect not only the 1-year data from the previous year but also other
datasets that include the 1-year data. The Census Bureau has developed
a system for ongoing monitoring of the data, but it has not been imple-
mented, perhaps because full implementation would require changes to
a large and complicated operation. However, for a survey of the scale
of the ACS, it is particularly critical to ensure that problems are identi-
fied while they can still be corrected and while the consequences can be
minimized. From the perspective of data processing, implementing ongo-
ing quality control and editing processes is the most important next step.
Once implemented, in the long run these changes could result in significant
cost savings if they prevent potential major errors from affecting a full
year’s worth of data. Some of the new systems being implemented as part
of the shift to adaptive design could also facilitate this process.

RECOMMENDATION 14: As a priority, the quality control and edit-
ing processes in the American Community Survey should be ongoing
and as close to the data collection as possible, to ensure that problems
are identified promptly and that their impact is minimized.

RECOMMENDATION 15: The Census Bureau should evaluate
whether procedural changes might improve the efficiency of the Ameri-
can Community Survey quality control operations.

USING ADMINISTRATIVE RECORDS

The Census Bureau has several ongoing research projects on the poten-
tial use of administrative records, many housed in its Center for Adminis-
trative Records Research and Applications, which is a new interdisciplinary
group within the Research and Methodology Directorate. These projects
tend to be focused on the crucial step of evaluating the scope and quality
of available administrative records databases, and the immediate interest is
in the possible use of administrative records for modeling missing data or
increasing operational efficiencies for the ACS.

For example, the 2010 ACS Match Study (Luque and Bhaskar, 2013),
a continuation of the work on the 2010 Census Match Study, evaluated
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administrative records coverage of 2010 ACS addresses, persons, and
person-address pairs at different levels of geography as well as by demo-
graphic characteristics and response mode. The study looked at the cover-
age of records in several data sources, including;:

e Individual Income Tax Returns (IRS Form 1040)

e Information Returns (IRS Forms 1099 and W2)

U.S. Department of Housing and Urban Development (HUD) Pub-
lic and Indian Housing Information Center

HUD Tenant Rental Assistance Certification System

HUD Computerized Homes Underwriting Management System
Social Security Administration Supplemental Security Income records
Selective Service System Registration File

Centers for Medicare & Medicaid Services Medicare enrollee data
Indian Health Service Patient Registration File

U.S. Postal Service National Change of Address File

Temporary Assistance for Needy Families

In addition, the Census Bureau evaluated data from five commercial ven-
dors: Experian, Targus, Veteran Service Group of Illinois, InfoUSA, and
Melissa Data Base Source. These datasets tend to contain basic demo-
graphic information.

The ACS Match Study concluded that administrative records provided
more than 90 percent coverage for addresses and persons in the 2010 ACS
and around 75 percent coverage for person-address pairs. Coverage was
lower for some groups, including young children, some ethnic minorities,
and group quarters residents.

Another study (Bond et al., 2014) evaluated the potential for systematic
biases in the Census Bureau’s ability to assign each record a unique identi-
fier, called a protected identification key (PIK). That study found that the
ability to successfully assign a PIK for person records in the ACS is lower
for young children, minorities, residents of group quarters, immigrants,
recent movers, low-income individuals, and unemployed individuals than
others. This result probably reflects either that the identifying information
was insufficient or that the information did not uniquely match any of the
administrative records used in the person validation process. However,
between 2009 and 2010 (the 2 years examined in the study), changes
introduced to the Census Bureau’s Person Identification Validation System
greatly reduced these biases.

Other sections of this report discuss the potential use of administra-
tive records to improve data collection operations (Chapter 3), in small
area estimation (below), or as substitutes for items on the questionnaire
(Chapter 6). There are a number of ways in which administrative records
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could also be useful in various stages of the data processing. Some of these
options are discussed in this section.

Editing and Imputation

Administrative records could be used to replace misreported or miss-
ing items in the ACS directly or through modeling. Some examples of data
that are available from administrative records that have been considered for
this type of use include age, sex, race, Hispanic origin, earned income, wel-
fare program participation, and food security program participation. The
direct use of administrative records would involve matching individual-level
ACS records to corresponding individual-level administrative records and
using the information from the administrative records about the person or
household to replace data that are inaccurate or missing in the ACS survey
responses.

Administrative records could also be used for model-based imputation
to improve the accuracy of imputed values. Indeed, the Census Bureau
considers modeling missing data to be one of the more promising poten-
tial future uses of administrative records. Although direct imputation has
the advantage of increased accuracy, it can be more resource intensive.
Moreover, relevant records for the appropriate time period would have to
be available at the time when the ACS data are being processed to ensure
that delays are not introduced in the ACS data release. The confidentiality
considerations can also be more complex in the case of direct uses of admin-
istrative data than in the case of their use for model-based applications.

Reducing Bias

Administrative records can be used to evaluate data accuracy, includ-
ing bias resulting from sampling or survey nonresponse. This evaluation
can be accomplished by comparing the individual-level characteristics of
the survey respondents to matched person-level information from admin-
istrative records or by comparing aggregate survey responses to aggregate
administrative records. Again, individual-level comparisons are resource
intensive, but they can provide more insight into the problems identified
with the data. To a limited extent, administrative records, particularly other
Census Bureau records, are already used to evaluate survey data once the
data collection and processing are complete. Income, assisted renters, pub-
lic health insurance, receipt of benefits from the Supplemental Nutrition
Assistance Program (SNAP), and residence 1 year ago have been among
the administrative data considered for uses of this type.

Administrative records can also be used to improve the weights applied
to the data. One challenge for the ACS is that subcounty-level controls
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are not available from a full enumeration of the population conducted in
parallel with the survey, as was the case with the census long-form sample.
To reduce the level of variance in the subcounty estimates, the ACS Office
uses administrative records from other federal agencies as part of a model-
based estimation step in the weighting process for the multiyear data. The
possibility of expanding this type of use of administrative records would
be worth evaluating.

Evaluating Post-Collection Uses of Administrative Records

The research currently conducted by the Census Bureau on potential
ways of integrating administrative records into the ACS is focused on the
appropriate first steps in assessing feasibility, including understanding the
coverage of the data in both federal and commercial databases and the
extent to which the records can be matched to sample cases in the ACS.
This provides an important basis for additional research projects.

Further research will be needed on the quality of the administrative
records, especially in the context of comparisons to the quality of ACS data.
In the case of administrative records beyond basic demographic character-
istics, the extent to which the information available represents the same
underlying concepts as those that the ACS is intended to measure will have
to be evaluated. The reference period for which data are available and how
that relates to the ACS data collection period is also an important consid-
eration. Time is also a factor in terms of whether administrative records
can be obtained on a schedule that does not adversely impact the ACS data
release schedule. Finally, what types of permissions, if any, may be necessary
from the individuals whose records are integrated into the ACS is important
to assess for different potential uses, along with whether there are any new
confidentiality concerns that could emerge.

RECOMMENDATION 16: The Census Bureau should coordinate
efforts across units on research related to the potential use of admin-
istrative records, and when possible, the American Community Survey
Office should build on the research being conducted in other units.
Promising topics include the use of administrative records for adap-
tive design, as sources of data for items on the questionnaire, and to
enhance estimation in the post data collection stages. (See also Recom-
mendation 26.)

SMALL AREA ESTIMATION

Previous chapters describe the effects of the reduced sample size of the
ACS relative to the decennial census long-form sample on the precision
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of estimates for tracts and small governmental units. Domains defined by
combinations of geography with demographic or other characteristics (such
as “Iranian immigrants over 65 years old in New Jersey”) suffer a similar
loss of precision for direct ACS estimates. (Direct estimates refer to those
based solely on data from the same primary information source in the same
domain.) Estimates for areas or other domains for which direct estimates
are not acceptably precise are commonly referred to as small area estimates
or small domain estimates. (The latter term is technically more general but
the former is more common; we use them interchangeably.)

Small area estimation generally involves introducing supplementary
information beyond that included in direct estimation in each domain. Sta-
tistical models or procedures based on hypothesized relationships among
the data sources are then used to obtain improved “indirect estimates.”
Small area estimation is successful when at least on the average (although
not necessarily for every small area) indirect estimates are closer than direct
estimates to the target estimands, the quantities that would have been
obtained if the primary information source had been available for the entire
domain population.

Supplementary information used in small area estimation may take
several forms. One form is information from the primary information
source extended over time (e.g., using data from previous years of the
same survey to improve estimates for the current year), over space (e.g.,
using data from a larger surrounding area to improve estimates for a small
area), over domain definition (e.g., using data from two- and four-person
families to improve estimates of small area median income for three-person
families), or over survey mode or method (e.g., using mail responses to
predict potential in-person interview responses, as suggested in Chapter 3).
Another form is information from distinct information sources that con-
tain “auxiliary variables” related to the variables of interest in the primary
information source. Typically, these auxiliary variables are measured with
better precision than the primary variables because of larger sample sizes in
the auxiliary data, but conceptual differences or nonsampling errors make
it unacceptable to simply substitute the auxiliary variable for the primary
source (e.g., income and family composition data from tax returns as an
auxiliary to ACS estimates of poverty rates, data from the previous decen-
nial census as a source for population and housing characteristics when
estimates are desired for a more recent year).

Given the diversity of characteristics of primary sources (sample sizes
and design, scales of measurement and distributional characteristics of
variables, patterns of variation across various dimensions, units of measure-
ment, etc.) and auxiliary data (the same characteristics and relationships
to the variables of primary interest), as well as differing definitions and
requirements of accuracy, a large literature of small area estimation meth-
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ods has developed (for reviews of this literature, see Ghosh and Rao, 1994;
Rao, 2003; Jiang and Lahiri, 2006; Pfeffermann, 2002, 2013). Despite this
development of principles and methods, small area estimation is still not an
“off-the-shelf” methodology: in fact, a concerted effort is typically required
to develop a major new small area estimation product. Nonetheless, small
area estimation methods may be the only practical alternative when it is
infeasible to expand data collection to the scale required to obtain needed
information through direct estimation.

The rest of this section discusses several approaches to small area esti-
mation: current Census Bureau activities, spatial and temporal modeling,
synthetic data, and general issues and principles with respect to the ACS.

Current Small Area Estimation Implementation and
Development Projects Involving ACS Data

As the nation’s largest timely household survey, the ACS plays a key
role in current small area estimation efforts at the Census Bureau, and is
likely to continue to do so. Current and potential uses of the ACS in this
work broadly fall into two categories. In the first, the ACS itself is the pri-
mary information source and contains the target variables; in the other, the
ACS provides auxiliary variables for estimation of a measure on another
survey. Broadly, one might think of the first of these as filling the gap left
by the smaller samples of the ACS relative to the decennial census while
maintaining the improved currency of the ACS, and of the second as uses of
the ACS to extend the level of detail of population surveys that typically are
much smaller than the ACS. A similar perspective emerged in discussions
with the Census Bureau staff about their plans for small area estimation.

The first kind of use is represented by two ongoing Census Bureau
series, the Small Area Income and Poverty Estimates (SAIPE) and Small
Area Health Insurance Estimates (SAHIE) Programs. SAIPE was originally
developed with support from the Department of Education to generate
up-to-date state and county estimates of numbers and rates of children in
poverty, which were required to calculate timely allocations of local school
aid under Title I of the Elementary and Secondary Education Act. (The
original SAIPE development program was extensively evaluated by the
National Research Council [2000a, 2000b]).

The SAIPE Program produces poverty counts and rates for four age
groups and estimates of median income for states and counties. Previously,
the census long-form sample had been the only source for estimates at this
level of detail, which could result in allocations that were based on data as
much as 12 years old. Initial SAIPE releases relied on the Annual Social and
Economic Supplement (March Supplement) to the Current Population Sur-
vey (CPS), a survey of approximately 60,000 households, for income data.
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CPS data (averaged over 3 years) were the source of the dependent variable
in a model that predicted poverty rates and population counts using aux-
iliary predictor variables from income tax and information returns, SNAP,
and the preceding decennial census. Direct CPS estimates were combined
with predictions from the model, weighted by their relative precisions. In
many counties most of the weight was placed on the model, because most
counties had few or no residents in the CPS sample.

Since 20035, the target variables are drawn from single-year ACS data
(Bell et al., 2007). The much larger ACS sample supports direct estimates
much more precise than those from the CPS, although there are nonsam-
pling differences between the CPS and ACS income measurements. Hence,
since introduction of the ACS, more weight has been placed on direct esti-
mates, especially in the larger states and counties, improving precision and
reducing any possible biases due to error in the auxiliary-variable regression
model. Furthermore, the ACS sample includes people in every county, and
these data contribute to county estimates even for counties that fall below
the population threshold for public reporting of 1-year data. The transition
from relying primarily on direct estimates to relying primarily on the model
is seamless, in the sense that their relative weights vary continuously as a
function of the precision of each.

The SAHIE Program produces estimates of health insurance coverage
by state and county, using data inputs and methods broadly similar to those
of SAIPE. An interesting feature of SAHIE is that it provides a joint distri-
bution of insurance status and income (within age-sex-race and ethnicity
demographic cells by state). Proportions for five income groups are esti-
mated first under a normal model for logit-transformed proportions, and
then with insurance rates within income-by-demography cells using a simi-
lar model. This differs from the age-stratified SAIPE estimates, for which
the age distribution is estimated from the census or intercensal population
estimates rather than a model. By providing estimates of a bivariate out-
come, the SAHIE Program illustrates both the importance and challenges
of multivariate small area estimation (Bauder et al., 2011).

Another Census Bureau small area application falling into the same gen-
eral class but using a very different modeling strategy concerns estimation
of the numbers of potential voters speaking a language other than English
whose limited English proficiency may impede their ability to participate
in elections (Joyce et al., 2014). Under the Voting Rights Act, political
jurisdictions meeting criteria of rates or absolute numbers for any linguistic
group are required to provide assistive materials in that group’s language.
Although language group by age by detailed geography is drawn from the
census, the measures of English-language proficiency are only available
from the ACS. Because the areas (covered jurisdictions) may be small and
the number of languages is large, the estimation problem is challenging and
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not suited to the type of regression model used in SAIPE and SAIHE. The
strategy adopted was to form classes of areas with similar predicted rates
of limited English proficiency in a language group based on ACS variables
and then to use a beta-binomial model to “shrink” estimates for each area
toward the mean for the class. This generic methodology supports “mass
production” of the large number of estimates required.

The reduced sample size of the ACS relative to the census long-form
sample affects the precision of estimates for all of the variables in the
ACS. This fact suggests that it might be beneficial to adopt a more generic
approach to small area estimation from ACS data so the full range of data
products could be released for domains whose 1- or 3-year estimates are
now suppressed. Nugent and Hawala (2012) investigated an approach
proposed by Schirm and Zaslavsky (2002) based on reweighting of survey
data for relatively large domains to controls estimated for smaller domains,
possibly using auxiliary data and/or regression estimation methods. The
product of this methodology is a weighted microdata file of households,
all of which are based on actual data, although some or all of the cases are
“donated” from other areas. Once this file is created, all desired tabulations
and other statistics can be calculated without requiring separate modeling
efforts for each: the admixture of households from within and outside the
small area provides some protection against inadvertent disclosure of con-
fidential data.

An effort to apply this methodology to generate estimates for school
districts, some of which are very small, was unsuccessful but informative
(Nugent and Hawala, 2012). An important problem was the inconsistency
between the geographical boundaries of many school districts and standard
census geographies. An additional technical obstacle was the very large
variation in weights in the ACS files, which contributed to problems with
convergence of the algorithms. Another line of research aimed at providing
generic methods for small area estimates of ACS variables used beta models
as a general modeling strategy, extending the methods used in the Voting
Rights Act analysis described above. One extension to this model accom-
modates areas in which the prevalence of a certain characteristic is either 0
percent or 100 percent (Wieczorek et al., 2012), which cannot be predicted
under a standard beta model.

There are fewer examples currently for the second role of the ACS in
small area estimation, in which the ACS provides auxiliary data for small
area estimates of a variable appearing in another, smaller survey. This cat-
egory is represented by a developmental project on state-level small area
estimates for disability (Maples and Brault, 2013). Detailed information on
disability is collected by the Survey of Income and Program Participation
(SIPP) for a sample of about 37,000 households annually; however, the SIPP
sample size and design are not capable of supporting state-level estimates.
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The ACS (since 2008) contains six items about broad types of disability;
the same items are asked on the SIPP (although on a separate wave of the
survey than the more detailed scales). An individual-level regression model
was fitted to the SIPP data predicting the SIPP disability items from age,
sex, race and ethnicity, and the six ACS disability items appearing on the
SIPP. Predictions from this model were calculated for state ACS samples to
estimate state rates of disability on the detailed SIPP measures (the regres-
sion projection method of Kim and Rao, 2012).

Spatial and Temporal Modeling

Continuous measurement and geographical detail make the ACS a nat-
ural candidate for application of spatial, time-series, and spatio-temporal
modeling to improve small area estimates, which is currently a topic of
research. Spatial methodology has been shown to improve the precision of
the ACS small area estimates. In the univariate case, Porter et al. (2014b)
demonstrated the advantages of using intrinsic conditional autoregres-
sive models in addition to auxiliary functional covariates (e.g., Google
Trends data), rather than models having no spatial dependence. In contrast,
Porter et al. (2014a) proposed two multivariate models: the first model had
a separable outcome-by-space dependence structure, whereas the second
model accounted for cross-dependence using a generalized multivariate
conditional autoregressive (GMCAR) structure. In a state-level example,
the GMCAR model yielded smaller mean square prediction errors relative
to both the separable model and a multivariate model with unstructured
dependence between outcomes and no spatial dependence. This approach
is well suited to producing several estimates simultaneously rather than a
series of separate estimates for different variables.

To aggregate data to user-defined geographies, areal data spatial mod-
els could be constructed using change-of-support methodology in which
demographic variables are defined on new spatial supports. Bradley et
al. (2014) developed an approach that models count-valued survey data
using a Poisson distribution by interpreting Poisson count-valued data in
small areas as an aggregation of events from a spatial point process. This
approach enables ACS data users to consider spatial supports other than
those released for publication.

In principle, spatio-temporal small area estimation models might be
considered for the ACS. Indeed, 3- and 5-year estimates could be regarded
as a crude form of temporal modeling. To date, the ACS annual time series
are too short for some of the more complex temporal models, but this will
change as more years of data are collected.
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Synthetic Data

Typical applications of small area estimation generate estimates and
standard errors for specific domains. Depending on the nature of the sam-
pling design, it can be somewhat difficult to aggregate (or disaggregate)
these estimates into other domains. Doing so may require knowledge of
covariances of estimates across the original domains, which often are not
available in published material. One approach to this problem is to generate
and release synthetic populations in which every geographic area (at the
finest level of aggregation deemed of statistical use) has a complete roster
of simulated households and individuals, each having all ACS variables
imputed.

Synthetic populations could simplify secondary analyses of the ACS
enormously. In particular, analysts can estimate any finite population quan-
tity of interest in any geographic region by simple unweighted tabulations.
Furthermore, if the Census Bureau releases multiple copies of the simulated
populations, as in multiple imputation (Rubin, 1987; Raghunathan et al.,
2003), then analysts can compute the variance of any estimate as the vari-
ance of the corresponding population quantities. These simple computa-
tions apply regardless of how an analyst aggregates the data.

To illustrate the outline for a fully model-based approach to synthe-
sis, the data synthesizer might start with a list of housing units with some
characteristics from the sampling frame or from the decennial census. The
next step would be to estimate models for unknown household character-
istics given known housing unit characteristics based on ACS sample data.
To borrow strength across geographic units, the models might include
random effects for blocks or tracts (possibly with spatial correlation).
The synthesizer would then impute unknown household characteristics by
sampling from the estimated models. Having generated a synthetic roster of
households, the Census Bureau would next populate them with individuals
by drawing from a model for person characteristics given household char-
acteristics, generating a complete synthetic roster from which any desired
tabulations or other statistics could be prepared.

The success of a synthetic ACS approach would depend on the quality
of the models used for synthesis (Reiter, 2005). Constructing these models
is a substantial challenge and might require new methodological develop-
ments. Nonetheless, there are precedents for synthesis of such complex
datasets, such as the synthetic SIPP (Abowd et al., 2006) and the synthetic
Longitudinal Business Database (Kinney et al., 2011). It may also be pos-
sible to reduce modeling effort and sensitivity to model specification by
imputing or weighting into an area the actual households with the desired
characteristics but from a different area, so only summary characteristics
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need to be modeled rather than every detail of household relationships and
personal characteristics (see Zaslavsky, 2004).

General Issues and Principles for Small Area Estimation with the ACS

The examples described above illustrate the feasibility and usefulness of
small area estimation as a contributor to the production of small area sta-
tistical products and the central role of the ACS in such efforts. Because of
the diversity and complexity of small area estimation methodology, as well
as the diversity of data needs that might be addressed through small area
estimation, the panel did not consider it to be within our scope to make
specific recommendations about priorities for new programs or methodolo-
gies. Instead, we note several general principles and issues, some of which
are illustrated by the above examples.

A number of methodological issues and potential solutions call for
attention to realize the potential for small area estimation. First, a meth-
odology that generates small area estimates for many variables at once
would have advantages relative to a series of separate estimation projects
for different variables, since interactions or cross-tabulated cells might serve
analytic needs that are not met by tables for single variables. The multivari-
ate spatial models, reweighted microdata, and data synthesis approaches
described above are three possible approaches to this objective.

Second, small area estimation models in many cases generate model-
based intervals with good properties as well as point estimates. Thus, a
by-product of small area estimation of ACS variables may be a solution to
the problem of implausible intervals (discussed further in Chapter 3).

Third, ACS data are useful as an auxiliary data source for the small
area estimation of variables from other population surveys (the second type
of use defined above) when the ACS includes variables predictive of the key
outcomes of the other survey. This use can be a consideration in content
definition for the ACS (which is discussed in Chapter 6). Because the ACS
is so much larger than other population surveys, there could be consider-
able benefits to estimation even if such variables were included in the ACS
only on a sampled basis.

Finally, the Census Bureau has a long and impressive history of protect-
ing confidentiality of individuals® data, and the ACS is no exception. The
panel recognizes that the Census Bureau has controls in place to reduce
risks of unintended disclosures and encourages the Census Bureau to con-
tinue to be vigilant in safeguarding confidentiality while preserving as much
data quality as possible. One option is to offer tiered access to ACS data for
different categories of researchers (see National Research Council, 2005).
In this context, there is intermediate ground between tabular data and geo-
graphically nonspecific microdata released for public use, and block-level
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microdata accessible only in a Research Data Center. For example, virtual
data enclaves like those developed by NORC and in use in Europe could be
allowed for approved researchers (in academia, government, and industry),
to improve access to ACS data with acceptable risks to confidentiality.

The Census Bureau will also need to be cognizant of the potential for
additional disclosure risks due to use of sensitive or potentially identifying
auxiliary data in small area estimates. For example, if the Census Bureau
synthesizes populations by substituting values from administrative records
that are also in an external database, then unusual values could result in
identification. However, the information in auxiliary variables is typically
aggregated and modified through complex models, reducing the risk of
disclosure relative to other potential Census Bureau uses of administrative
data, such as substitution for nonresponse or supplementing frame creation.

A number of organizational issues affect the prospects for a small area
estimation program. First, an important limiting step for expansion of
small area estimation products is the availability and quality of auxiliary
data sources. Some of the most valuable administrative sources, notably
IRS databases of tax and information return, are only made available to
the Census Bureau for a few applications. Such restrictions on sharing of
data across agencies have limited the ability of the Census Bureau to make
the best use of federal data for small area estimation, although recent
encouragement from the U.S. Office of Management and Budget (2014) for
increased administrative data sharing could increase collaborations. Sec-
ond, administrative restrictions are exacerbated by the major effort needed
to prepare administrative datasets for statistical use, including geocoding
to the appropriate levels of census geography. Optimally, this effort would
be spread over the maximum number of uses of the data, so preparation of
data could be made a priority for administrative records staff.

Third, small area estimation involves a combination of general meth-
odologies and survey- and subject-matter-specific expertise. The Census
Bureau does have a small expert staff devoted to small area estimation
methodology, and it also has staff working on small area estimation in a
number of program areas, including the ACS. A cross-cutting organizational
structure could connect staff working on small area estimation projects on
different subject-matter topics and using different data sources, by encour-
aging sharing of methodology and rotation of staff across methodologically
related projects and to avoid duplication of effort. Given the importance of
small area estimation to ACS objectives and of the ACS to other small area
estimation initiatives, the issue of ongoing staffing in the ACS is important,
because it would be important to maintain staffing for this work on a con-
tinuing basis. Establishing and preserving links with small area estimation
practitioners in other agencies would also be productive.
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Finally, the Census Bureau could encourage the user and research com-
munities to develop methodologies for small area estimation using ACS
data, both on Census Bureau designated and user-initiated topics. Mecha-
nisms could include support through the National Science Foundation-
Census Bureau Research Network and small-scale contracts, access to the
Research Data Centers, challenge competitions, and a repository and search
engine for small area estimation techniques and applications to which
researchers could contribute.

RECOMMENDATION 17: The Census Bureau should continue its
program of small area estimation using American Community Survey
data, maintaining a balance of methodological research and develop-
ment of production applications directed to current user needs, meth-
ods for univariate and multivariate estimation, and intramural and
extramural research.

RECOMMENDATION 18: The Census Bureau should negotiate
agreements with potential federal sources of auxiliary variables for
small area estimation, allowing sharing of data for multiple develop-
mental and production uses, with suitable protections of confidential-
ity. In particular, the Census Bureau should endeavor to broaden its
data-sharing agreement with the Internal Revenue Service to facilitate
statistical uses beyond those directly related to the Small Area Income
and Poverty Estimates Program.
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Data Dissemination

Community Survey (ACS) data. The first section describes the ACS

data products and dissemination methods. The second section looks
in depth at the dissemination challenges facing the ACS and includes the
panel’s recommendations.

r I Yhis chapter looks at several aspects of the dissemination of American

ACS DATA PRODUCTS AND DISSEMINATION METHODS

Based on the ACS, the Census Bureau publishes annual 1-year ACS
estimates for geographic entities with populations of at least 65,000, 3-year
estimates for geographic entities with populations of at least 20,000, and
5-year estimates for all statistical and legal entities, including areas as
small as census block groups. Table 5-1 provides an overview of the data
that have been released between 2006 and 2013 by type of estimate and
population threshold.

After the data are edited and any necessary imputation and weight-
ing procedures are completed, they are reviewed by the Census Bureau’s
Disclosure Review Board (DRB) to ensure that any data products released
will maintain the confidentiality of individual responses. The DRB reviews
the data product specifications of what characteristics will be included at
what level of geography: it may require revisions to the specifications if the
sample size or population size in a geographic area is small and could lead
to the disclosure of individual respondents’ identities. The 1- and 3-year
data are also reviewed for precision, and tables are only produced if the
sample size is sufficiently large to support statistically precise estimates.
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Estimates based on the 5-year data are released for all geographic areas,
regardless of sample size, as long as they pass the DRB review with regard
to confidentiality disclosure.

The variety of geographic areas for which data products are available
are defined with the goal to meet the most important data user needs. The
geographic areas include legal, administrative, and statistical areas, such
as states, American Indian and Alaska Native areas, counties, minor civil
divisions, incorporated places, congressional districts, block groups, census
tracts, and census designated places. The Census Bureau works with state
and local governments to define the boundaries of geographic areas. The
Census Bureau’s Geography Division updates the boundaries of legal areas
(e.g., incorporated places) to reflect such changes as annexations, detach-
ments, or mergers with other areas. The annual ACS estimates are produced
on the basis of the geographic boundaries as of January 1 of the sample
year, while the multiyear estimates reflect the boundaries as of January 1
of the final year of data collection.

The initial ACS data products were designed to be comparable to the
census long-form data products, and they have undergone only relatively
minor revisions based on feedback provided by data users. In recent years,
as part of a comprehensive program review, the Census Bureau sponsored
several data user workshops, with both federal and nonfederal data users,
including a workshop of nonfederal data users (National Research Council,
2013). In 2013 a new, externally managed ACS Data User Group (ACS
DUG) was formed with the goal of providing a platform for information
exchange related to the data. The ACS DUG also held a data user workshop
in 2014, and it is expected to provide further input to the Census Bureau
on data user needs. These efforts have already enriched understanding of
the many uses of the survey and pinpointed a few areas for improvement.
However, a systematic evaluation of the use of the various data products
has never been conducted.

Main Data Products

A large volume of data products are available based on the ACS, rang-
ing from tables targeted at users who just need to find a quick estimate for
a geographic area to the Public Use Microdata Sample (PUMS) files for
more advanced users who want to create their own estimates. The range
of products is modeled primarily on what was available from the decennial
census long-form survey. It is important to note that not all releases include
all of these products. For example, the 5-year data release does not include
comparison profiles, state ranking tables, or selected population profiles.

Some of the key products are summarized in Table 5-2 and described
below.
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TABLE 5-2 Key American Community Survey (ACS) Data Products

Data Product

Description

Data Profiles
Narrative Profiles

Selected Population Profiles

Ranking Tables
Subject Tables

Detailed Tables

Geographic Comparison Tables

Thematic Maps
Custom Tables

Summary Files

Public Use Microdata Sample
Files

Broad social, economic, housing, and demographic
profiles

Summary of the information in the data profiles
using concise, nontechnical text

Broad social, economic, and housing profiles for a
large number of race, ethnic, ancestry, and country
or region of birth groups

State rankings of estimates across 86 key variables

Similar to data profiles (above) but include more
detailed ACS data, classified by subject

The most detailed tabular ACS data and cross-
tabulations of ACS variables

Comparison of geographic areas other than states
(e.g., counties or congressional districts) for key
variables

Interactive, online maps that can be used to display
ACS data

Rows of data from the ACS detailed tables that can
be specified and extracted by users

Detailed tables that are accessed through a series of
comma-delimited text files on the Census Bureau’s
file transfer protocol site

ACS microdata that can be accessed by data users
with SAS and SPSS software experience

SOURCE: U.S. Census Bureau Data Product Descriptions, available at http://www.census.gov/

acs/www/data_documentation/product_descriptions/ [September 2014].

e Data profiles are high-level reports of demographic, social, eco-
nomic, and housing characteristics for a given geographic area. The
Census Bureau publishes a comparison profile that compares the
sample year’s estimates with estimates from the 4 previous years.
The profiles also include the margins of error of the estimates.

e Narrative profiles are descriptive reports based on the data pro-
files. They summarize information using nontechnical language and
graphics on 15 topics for a geographic area.

e Selected population profiles provide some of the characteristics
from the data profiles for specific population groups. These prod-
ucts are provided for 1- and 3-year estimates.

e Ranking tables provide state rankings for approximately 90 esti-
mates. These tables are produced based only on the 1-year data.
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e Subject tables are similar to data profiles, but they include more
detailed information on frequently requested topics, such as educa-
tion attainment by race and age. Approximately 70 subject tables
are produced each year.

e Detailed tables provide distributions and cross-tabulations of demo-
graphic, social, economic, and housing characteristics, and they are
the foundation for other data products. The tables display the esti-
mates, along with the associated margins of error. There are more
than 1,470 detailed tables based on the 2012 1-year data alone.

e  Geographic comparison tables contain the same estimates as the
ranking tables, as well as an additional 100 demographic mea-
sures, for states and some substate geographies. These tables are
produced based on both the 1-year and the multiyear datasets.

e Thematic maps show mapped values for geographic areas.

e Custom tables are tables produced by the Census Bureau on a cost-
reimbursable basis, to meet data user needs that are not met with
the existing products.

e Summary files are comma-delimited text files that provide access to
all detailed tables based on 1-, 3-, and 5-year estimates. These can
be viewed using a spreadsheet or statistical software.

e PUMS files contain samples of individual records, with identifying
information removed.

Microdata Access

Microdata access to individual records is provided through the PUMS
files. PUMS files are extracts from the microdata file, which have undergone
disclosure avoidance review and enable researchers to create custom tables
that are not otherwise available. The extracts contain all characteristics data
available in the full microdata file, but the only geographic information is
region, division, state, and Public Use Microdata Area (PUMA). PUMAs
are nonoverlapping areas that partition a state and contain populations of
100,000 or more. PUMS files are available based on each of the 1-, 3-, and
5-year datasets: the multiyear PUMS files consist of the combined annual
PUMS files. The main limitation of PUMS files is that the level of geographic
detail is not refined enough for many data applications. Moreover, PUMAs
often do not coincide with geographies of interest for many data users.

Data Dissemination Methods

The primary dissemination mechanism for tables and maps is the Amer-
ican FactFinder (AFF). Summary files and PUMS files are available through
the Census Bureau’s File Transfer Protocol (FTP) site, which allows users
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TABLE 5-3 Current Data Dissemination Methods

Methods

Description

Data Products Available

American FactFinder

Summary Files and Public
Use Microdata Sample
(PUMS) Files

DataFerrett

File Transfer Protocol Site

Application Programming
Interface

Easy Stats

QuickFacts

Dwellr

POP Quiz

Web access tool for American
Community Survey data
products

Web links for direct access to
data files

Data analysis and extraction
tool with recoding capabilities

Site that allows users to
download data for analysis

Interface that lets developers
create custom web and mobile
apps

Interactive tool that lets users
search for select statistics by
geography

Summary profiles showing
frequently requested data items
for the nation, states, counties,
and places

Mobile application that allows
users to find places based on
preferences they specify

App that tests statistical
literacy

Detailed tables, data profiles, selected
population profiles, subject tables,
geographic comparison tables, 1-year
ranking tables, 1-year comparison
profiles

Summary files and PUMS files

Summary files and PUMS files

Summary files and PUMS files

S-year summary files, 1-year data
profiles for congressional districts

5-year summary files, 1-year data
profiles for congressional districts

S-year data profiles

5-year summary files

S-year summary files

to download data as Excel, PDF, or text files, and DataFerrett, which is
an analysis tool that also offers recoding capabilities. In recent years, the
Census Bureau has added a series of new dissemination methods, focused
on new technologies. They include the Application Programming Interface
(API), which allows web users and developers to design new ways to access
and present data. The Easy Stats is one such app based on the API.!

Table 5-3 shows the data products available through the main current
dissemination methods. Block-group level data are available from the FTP
site, DataFerrett, and APIL. Tract-level data are available from AFF, the
FTP site, DataFerrett, and APL

1A list of additional APIs is available at http://www.census.gov/data/developers/data-sets.
html.
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DATA PRODUCT AND DISSEMINATION CHALLENGES

Rates with Zeros and Small Numbers

As outlined above, a major portion of ACS data releases take the form
of tables of rates or proportions, typically expressed as percentages. Because
these rates are based on samples, they are subject to sampling error, whose
likely magnitude is represented by a published margin of error, which repre-
sents the half-width of a 90 percent confidence interval. This method works
well for some estimates, but for many others, especially those with small
proportions, it results in a confusing and uninformative presentation. In this
section, we describe this problem and suggest some directions for solutions.

Computing standard errors and confidence intervals for a rate or pro-
portion, p, is one of the oldest problems in statistics and has been a subject
of ongoing research (for a review, see Brown et al., 2001). Unfortunately,
no one solution handles every case of this complex problem. In particular,
the coverage properties differ depending on the sample size # and whether
p is near to or far from the boundary values of 0 or 1. Approaches for the
ACS are further complicated because the sample under consideration does
not constitute a simple random sample.

In the context of a simple random sample, the standard (maximum
likelihood and unbiased) estimate for a binomial proportion pis p= X/ n,
where X denotes the total number of successes, and 7 is the sample size (i.e.,
the sample proportion of successes). The standard error (SE) for p is esti-

mated by n'p(1-p), and its square is an unbiased estimator of variance
(ignoring finite population corrections). For large sample sizes, a symmetric
100(1 — o) percent confidence interval can be expressed as

ﬁizalz Vnilﬁ(l_ﬁ)a

where z,,, denotes the 100(1 — a/2) percentile of the standard normal dis-
tribution. This interval is typically justified by the normal approximation
(central limit theorem) to the binomial distribution.

This estimated SE for p under simple random sampling is not directly
applicable to ACS estimates, as the ACS sample is collected under a com-
plex design and further adjusted with calibration weights. Instead, the direct
variance estimates are computed using the successive difference replication
method (Wolter, 1984; Judkins, 1990; Fay and Train, 1995), as described
and summarized in U.S. Census Bureau (2009). To obtain intervals with
coverage close to the nominal level, adjustments are needed to reflect the
design-based variance estimates. One such adjustment adapts the standard
intervals under simple random sampling by replacing the observed sample
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size n with the effective sample size, say " (Gilary et al., 2012). Using "
in place of n attempts to account for the design effect, deff, where deff is
defined to be the ratio of the variance of # under the complex sampling
design to that under simple random sampling, and 7" = n/deff.

Current Practices and Deficiencies

Confidence intervals for the ACS are currently reported using sym-
metric intervals as described above, characterized by their half-widths or
margins of error as described by the U.S. Census Bureau (2009, Ch. 12).
This approach of relying on normal or Wald approximations is problematic
for constructing confidence intervals for small or large proportions (those
close to 0 or 1), for two reasons. (The cases of p = 0 and p = 1 are essen-
tially equivalent since one can replace a characteristic such as poverty with
its complement, nonpoverty.)

The most obvious problem is that these intervals may include values
that are outside “logical” boundaries (negative values or values that exceed
100%). Although the U.S. Census Bureau (2009, Ch. 12) cautions users to
consider logical boundaries when creating confidence intervals, the crude
approach of truncating the interval at 0 or 1 is also unsatisfactory as these
intervals may include zero as a “plausible” value for a proportion even
though respondents with the characteristic of interest were found in that
area. A second, more subtle, problem is that due to the discreteness of rate
estimates, which are ratios of counts, the coverage of these intervals is a
discontinuous function of the population proportion. Brown et al. (2001)
note this property for a variety of interval estimators with simple binomial
data and suggest that approximating nominal levels for coverage averaged
over a range of population proportions is a suitable criterion: however, this
issue has not yet been well studied for data from complex survey designs.

In the extreme case where there are zero sample (observed) rates or
counts, these standard approaches for constructing confidence intervals
clearly break down. In such cases, computation of estimated SEs using

n”'p(1—p) will result in an estimated SE of zero—even if 7" is used in
place of n. Furthermore, any symmetric interval around p = 0 will include
negative values. Aside from estimated counts of zero, the approach cur-
rently used by the ACS makes use of only one form of the SE estimate,
which is only valid for large samples and proportions close to 0.5. In the
case of estimated counts of zero, ACS uses a model-based approach (see
U.S. Census Bureau, 2009, pp. 12-4, 12-5).

Another issue arises in the case of zero rates of counts from the current
ACS practice of assigning a coefficient of variation (CV) of 100 percent to
any p estimated to be zero. If the median CV is greater than 61 percent for
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the estimates in a given table, then that table is not released (U.S. Census
Bureau, 2009, Ch. 13). This rule ignores the fact that some zeros are more
informative than others. An estimate of zero successes when the sample
denominator is large might provide powerful evidence that the rate in ques-
tion is small, although it cannot establish that it is exactly zero. Conversely,
a sampling zero with a small sample denominator might be consistent with
a wide range of population proportions. Nevertheless, in both cases p =0
and the same CV is assumed. The practice of filtering tables based on this
rule removes information that is potentially useful for data users.

Presentation of Uncertainty

The measures of error now included in ACS data products are actu-
ally used in two distinct ways. First, they are used to provide interval esti-
mates of the form (point estimate) + margin of error (MoE). As discussed
above, these symmetrical intervals have poor properties for proportions
that are close to zero or one. The MoE has another purpose for which it
is more suited, however, namely, providing information for use in aggrega-
tion across areas. The squared MoE is proportional to an approximately
unbiased estimate of variance. The variance of the estimated rate for an
aggregation of independently sampled areas (such as a nonstandard com-
bination of tracts of interest to local users) is a weighted combination of
the variances of estimates for the individual areas. That combination might
be estimated with adequate precision even if the estimates are not very
accurate for some of the component areas with small counts. Therefore, as
long as users are creating their own aggregations, they need access to esti-
mates of sampling variances. Alternatively, the ACS could make available
an online analysis system that can calculate point and interval estimates for
the desired aggregates.

Many or perhaps most users of tables, however, are interested in the
accuracy of the individual estimates in the tables. For this purpose, a num-
ber of methods are available to generate sensible intervals, although more
research is needed before they can be applied to ACS data. Brown et al.
(2001) describe several methods for calculating confidence intervals for a
rate (proportion) under simple random sampling, with desirable properties,
including approximately nominal coverage, lying entirely within the logical
range from 0 to 1, and including zero if and only if the observed sample rate
is zero. Among the alternatives that are reasonably simple to implement are
the score interval, believed to have been proposed by Wilson (1927), the
interval of Agresti and Coull (1998), and the equal-tailed interval under a
noninformative Jeffreys prior for a binomial proportion. For 7 < 40, Brown
et al. (2001) recommend using either the Wilson or Jeffreys interval: they
indicate that the two intervals are similar in terms of absolute error. They
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recommend the Agresti-Coull interval for # > 40 as the easiest to present.
Liu and Kott (2009) compare several alternative methods for constructing
such intervals.

An alternative to these generic methods is to tailor the interval calcu-
lation to incorporate information from neighboring areas, previous time
periods, or both. For example, a prior distribution might be defined for
each tract reflecting the distribution of the rate in question over some col-
lection of nearby or otherwise a priori similar tracts; the posterior credible
intervals given the tract’s data could be reported and would possess the
desirable properties listed above. This approach is essentially an applica-
tion of small area estimation (see further discussion above). Importantly,
further gains may be possible by leveraging strength through spatial, time
series, and spatio-temporal models that incorporate exogenous information
from multiple data sources, including administrative records. Gilary et al.
(2012) compare the performance of some intervals constructed in this way
to those constructed without a small area estimation component. However,
the methods compared do not consider formal spatial or spatio-temporal
models.

Constructing confidence intervals for proportions when the data arise
from a complex survey is another area of ongoing research. For example,
Slud (2012) examines methods for creating upper confidence bounds from
several small area estimation models. Janicki and Malec (2013) consider a
design-adjusted approach, which incorporates a probability model for the
finite population along with information regarding the survey design.

Implementing any changes to the way measures of uncertainty are pre-
sented to data users would require testing and a minor redesign of some of
the user interfaces; consequently, it is not cost neutral. However, exploring
options for these types of improvements would be worthwhile because they
would increase the clarity and value of the information presented to users.

RECOMMENDATION 19: The Census Bureau should continue re-
search into alternative approaches for constructing and presenting
measures of uncertainty for the American Community Survey that are
suitable for data from complex survey designs and with small propor-
tions or samples, with the objective of rapidly adopting new methods
without the defects apparent in current practice.

RECOMMENDATION 20: The data disseminated from the American
Community Survey should include both interval estimates (confidence
or credible intervals) and approximately unbiased variance estimates,
although the latter become less important if a suitable system for
aggregation of estimates is introduced. (See also Recommendation 24.)
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Volume of Data Products and Access Options

Although the frequency of the data releases is one of the main benefits
of the ACS, the volume of data products based on the three datasets (1-year,
3-year, and 5-year estimates) can be overwhelming to users who are not very
familiar with the range of products. In addition, most of the data products
can be accessed through a variety of different means, and in navigating the
Census Bureau’s website it is not always obvious which method is the most
efficient to use for a particular purpose, further increasing confusion. Some
of the dissemination methods (such as the DataFerrett and API) are primar-
ily targeted at advanced users and are challenging to use without training.
More importantly, as discussed below, the production of a large volume and
wide range of products places significant burden on the ACS staff.

Data Suppression

Despite the apparent abundance of data products from the ACS, many
of the actual estimates cannot be made available to data users due to the
sample size limitations. As noted in Chapter 1, the 1- and 3-year ACS data
releases are subject to population thresholds: 1-year estimates are only
released for areas with populations of at least 65,000, and 3-year estimates
are only released for areas with populations of at least 20,000. (There is no
minimum population threshold for the 5-year estimates.) These thresholds
were developed in the early ACS design stages, based on the assumptions
available at the time about potential future sample sizes, and they have not
been reexamined since then.

The population sizes used to apply the thresholds are determined based
on the Population Estimates Program. This means that some areas could
receive data based on the 1-year or 3-year threshold in a given year and not
receive the same data products the next year. However, if data for an area
were reported for a given year, then data are also published the following
year, even if the population dropped below the threshold, as long as the
drop was not more than 5 percent over the course of the 1 year.

Data Quality Filtering

In addition to the population thresholds, the 1- and 3-year estimates
are also subject to data quality filtering. The data-quality filtering process
identifies data products with the highest concentration of estimates that
have low precision and prevents their publication. In the case of detailed
tables, filtering is applied by calculating the median CV of all detailed lines
in a table, excluding total and subtotal lines: a table is filtered out if the
median CV is greater than 0.61. In a given table, only estimates at the low-
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est level of detail are included in the calculation of the median CV. A cell
with an estimate of zero is considered to have a CV of 1. In many cases,
if a detailed table does not meet the data quality criteria, then a collapsed
version of the same table may be available.

The impact of the filtering that is applied to the detailed tables is car-
ried over to the products based on these tables. Ratio tables are filtered out
if the numerator or denominator estimates are filtered out. Cells in data
profiles, subject tables, ranking tables, and geographic comparison tables
are filtered out if the data used as the source of the cells are filtered out,
although tables with means can have some lines filtered out and some not
filtered out. Subject tables featuring specific population groups (available
above certain population thresholds) and “iterated” selected population
profiles (population profiles reproduced for selected population groups),
which are generated directly from microdata, are filtered the same way as
detailed tables, except that filtering is applied to the subpopulation groups
rather than the whole table. However, if half or more of the lines are filtered
out in a selected population profile, then the whole table is filtered out.
For derived measures, such as medians, aggregates, ratios, and rates, if the
standard error is zero, then the cell is suppressed if the estimated weighted
total of the universe is less than 3,000. A table containing multiple derived
measures may be made available in part.

Table 5-4 shows the filtering rates by population size for the 2012
1-year data. Overall, 29 percent of the tables and 39 percent of the esti-
mates were filtered out. A higher proportion of tables are filtered out for
smaller geographic areas than larger geographic areas: the smallest areas
that received 1-year data had 52 percent of their estimates filtered out; the
rate was 9 percent for the largest areas.

Table 5-5 shows the filtering rates by population size for the 2010-
2012 3-year data. The average filtering rate across all geographies that
receive data is similar to the filtering rate for the 1-year data (29 percent
of the tables and 38 percent of the associated estimates were filtered out).
Again, the filtering rates decrease as population sizes increase. As one would
expect, areas that are large enough to also receive (heavily filtered) 1-year
data are somewhat less affected by filtering in the 3-year release, although
the filtering rates are still high for most areas, and they are particularly high
for the smallest areas.

Appendixes C and D contain further detail about the filtering rates in
the 1-year data for 2012 and the 3-year data for 2010-2012. In both the
1-year and 3-year data, the estimate types that are most likely to be filtered
out are population and household counts. In the 1-year data, the topics
that are most affected by filtering include ancestry (77 percent), earnings
(59 percent), citizenship (57 percent), occupation/industry (54 percent),
income (53 percent), Hispanic origin (53 percent), and grandparents as
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caregivers (52 percent). In the 3-year data, the topics most often filtered out
are ancestry (75 percent), race (74 percent), earnings (58 percent), citizen-
ship (57 percent), income (52 percent), and Hispanic origin (52 percent).

Estimates in tables by race and Hispanic origin (“iterated” tables) are
more than twice as likely to be filtered out as estimates in tables for the full
population. Filtering rates are extremely high for rate iteration groups with
the smallest populations, such as American Indian and Alaska Native and
Native Hawaiian and Other Pacific Islander, with nearly all iterated count
table estimates filtered out in both the 1- and the 3-year data.

For many of the tables, the Census Bureau produces “collapsed” ver-
sions that contain fewer details and therefore are less likely to be filtered
out. The filtering affects approximately one in five of the uncollapsed tables
for which no collapsed table exists, close to one-half of the uncollapsed
tables for which a collapsed table exists, and a little over one in four of the
collapsed tables.

Suppression for Confidentiality Reasons

In addition to data quality filtering, some of the ACS data are sup-
pressed because of confidentiality rules. The Census Bureau’s DRB reviews
the data to ensure that the identity of an individual respondent could not be
ascertained on the basis of the responses. The main DRB rules for the ACS
data products are summarized below (U.S. Census Bureau, 2013):

e For selected population profiles, there must be at least 50 cases
in the geographic area. If not, the DRB requires complementary
suppression on the other columns: in other words, the suppression
of data in other columns to prevent users from deriving sensitive
data from the nonsensitive data that would otherwise not be sup-
pressed. In practice the ACS Office suppresses whole tables instead
of performing complementary suppression.

e Tables involving geographic areas other than current residence
crossed with characteristics other than current residence must have
at least 40 cases in the geographic area.

e For means and aggregates, the estimate must be based on either
zero cases or three or more cases in a geographic area. Again, the
DRB requires complementary suppression if this requirement is not
met, but in practice the ACS Office suppresses the whole table.

e Tables with more than 100 independent lines cannot be released
for block groups. In addition, some tables with sensitive topics can-
not be released for block groups, even if they contain fewer than
100 lines (e.g., tables containing characteristics of people living in
group quarters).
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The filtering rules are applied at the table level, rather than at the cell
level, so either the whole table is published for a geographic area or the
whole table is filtered out. This means that more data are filtered out than
is necessary on the basis of either data quality or confidentiality reasons.
This practice simplifies the production process. It is also possible that the
ACS Office assumes that the outcome is more convenient for users who
might otherwise encounter suppressed cells scattered across many of the
tables they are attempting to use. However, a systematic evaluation of how
the data products are used has not been conducted, so it is unclear whether
such an assumption is true for all users or even the majority of users.

It is likely that the current suppression practices that are due to con-
cerns about the precision of the estimates are unduly limiting the analyses
that can be conducted and therefore limiting the usefulness of the data.
Although the precision concerns are certainly valid, if users could be pro-
vided with adequate information about data quality, then they could decide
for themselves whether the data are suitable for their specific analytic needs.
Indeed, as discussed above, in many cases the coefficient of variation is a
poor yardstick for the usefulness of the estimates. Even if in many cases the
answer is still “no” for data that would have been otherwise suppressed,
there are likely to be situations where these data would be useful. In addi-
tion, access to currently suppressed data may enable and encourage users
to develop new methodologies that result in more accurate 1- and 3-year
estimates, for example, by iterating estimates from these files with informa-
tion from other data sources. Although making additional data available to
users would require a small redesign of some of the dissemination systems
and processes, the change would increase the usefulness of the survey to
data users.

RECOMMENDATION 21: The Census Bureau should revise the sup-
pression practices for the American Community Survey: rather than
suppressing data due to concerns about lack of precision, users should
be provided with access to all data that pass confidentiality review.
The Census Bureau will have to be proactive about user education
and provide adequate information about the precision of the data to
enable users to decide whether the data are suitable for use to meet
their specific analytic needs.

As discussed above, the data releases are also subject to population
thresholds that were developed when the ACS was first conceptualized
(65,000 or more for 1-year estimates and 20,000 or more for 3-year esti-
mates). Reexamining these thresholds with current sample sizes and data
needs could also point to potential ways of increasing the usefulness and
reach of the data.
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RECOMMENDATION 22: The Census Bureau should evaluate
whether the data release population thresholds of 65,000 or more
for 1-year estimates and 20,000 or more for 3-year estimates are still
optimal for the American Community Survey. This question should be
revisited periodically.

Production Burden

It is important to note that although the range of data products, access,
and analysis options do not necessarily meet all data user needs, the pro-
duction of the literally billions of “cells” is a very large undertaking. As
detailed above, the ACS data products were initially designed to facilitate
comparison with data products from the census long-form survey. After the
first 1-year release, the products for the 3- and 5-year releases were added
based on the same general model. With each new dataset, the volume of
data products and the associated resource-intensive production activities
grew.

Table 5-6 shows the timeline of the main production and dissemina-
tion activities over the course of a typical year. The overlaps are naturally

TABLE 5-6 Data Production Timeline and Activities

September October November December January

Release 1-year  Release 3-year ~ Prepare 5-year  Release 5-year  Release 5-year
data data data release data PUMS files

Conduct 3-year Release 1-year ~ Produce 5-year  Release 3-year ~ Release 1-, 3-,

data AFF-UAT  PUMS files PUMS files and  PUMS files and S-year PRCS
start in Spanish
verification

Prepare 3-year  Conduct 5-year Submit product

data release AFF-UAT changes for next

data year

Conduct

reasonableness

review for

5-year data

products

Produce 3-year
PUMS files and
start verification

NOTES: AFF-UAT, American Fact Finder User Acceptance Testing; PRCS, Puerto Rico Com-
munity Survey; PUMS, Public Use Microdata Sample.
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stretching the Census Bureau’s capacity, which raises concerns about the
potential for errors to be introduced.

Because a thorough evaluation of how the data products are used has
never been conducted, there is little information about which products
are most useful and which may not be used at all. It is possible that the
approach of publishing a very large number of tables for all possible com-
binations of variables that could be of interest is becoming increasingly
obsolete for many users. Now that all of the ACS data products have been
published for at least a few consecutive years, a formal evaluation of how
the data products are used would provide information about which prod-
ucts are most useful, what might be missing, and whether there are any
that could be dropped in order to reallocate resources to meet unfulfilled
data user needs.

A mechanism for ongoing feedback from a data user group and subject-
matter specialists is essential because what is useful could change as the
ACS evolves and as policy needs change. Information about usage patterns
on the Census Bureau’s website and download statistics could also be useful
in determining whether there are tables that are rarely used. Secondary dis-
tributors of the data (such as the Inter-university Consortium for Political
and Social Research, the Population Reference Bureau, and the Minnesota
Population Center) can also provide insight into what products are used
most frequently.

RECOMMENDATION 23: The Census Bureau should evaluate
whether the current range of tables produced provides optimal value
to data users and whether the table production could be limited to a
core set in order to allocate resources for other projects.

User-Defined Estimates

As discussed in Chapter 4, the MoEs associated with many of the
estimates for small areas and groups can be very large, which often makes
the data unusable at the local level, even after 5 years of aggregation. The
Census Bureau’s general guidance on this matter is to combine estimates
across geographic areas or population subgroups to improve precision.
However, the Census Bureau does not provide a tool to facilitate data
aggregation, and even experienced data users struggle with calculating the
MoEs for the aggregated estimates. While the instructions made available
for performing the calculations are useful (U.S. Census Bureau, 2009), they
are not always straightforward to implement, and the process is tedious
and prone to error.

On the basis of information from data users, a web-based tool is needed
to facilitate the construction of ACS tables for specified nonstandard com-

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

96 REALIZING THE POTENTIAL OF THE AMERICAN COMMUNITY SURVEY

binations of geographic areas, possibly collapsing levels of variables in
nonstandard ways, and, most importantly, to facilitate the calculation of
the standard errors for the new estimates. Enabling data users to perform
geographic aggregations or collapse categories on the 5-year data quickly
and efficiently would greatly improve the ability of the ACS to meet the
small area data needs of many users.

One option the Census Bureau could pursue for implementing this type
of system would be to use the existing 5-year disclosure-reviewed tables as
building blocks and perhaps integrate them with the existing dissemination
modes, such as American FactFinder. Another option would be to design
a more advanced system that relies on the microdata. Given that a repli-
cation method is used for variance estimation, the system would have to
work with data that preserved replicate information to make the variance
estimation possible.

As noted above, currently microdata access is available primarily in the
form of PUMS files, which allows researchers to conduct custom analysis,
but only for predefined PUMAs with populations of at least 100,000 or for
larger geographic areas, such as states or the nation. In recent years, a small
group of researchers in the Census Bureau has been working on developing
a new dissemination tool to provide data users with the ability to conduct
analyses on the microdata without access to the underlying data files. This
Microdata Analysis System (MAS) is in its early design stages, but the basic
features are based on the Advanced Query System (AQS), which was part
of the American FactFinder for a limited time after the 2000 census. The
AQS was not widely advertised because of concerns that it would overload
the Census Bureau’s servers at the time. When a Census Bureau contract
with IBM ended, the AQS was also terminated.

According to the current plans, the MAS would be integrated with the
existing DataFerrett tool. The first iteration would enable users to generate
special tabulations for nonstandard geographies or for phenomena that
occur with low frequencies, possibly at the subcounty level, as long as the
data have passed confidentiality disclosure review. The second iteration of
MAS would be for Census Bureau staff, to run statistical models. The third
iteration of the MAS could enable external users to run some statistical
models as well. It is unclear what the parameters for this type of analysis
would be, but it appears that as currently envisioned, the plans are fairly
modest because it is assumed that researchers might still need to apply for
access to a Research Data Center? after perhaps testing their models using
the MAS.

2Research Data Centers are secure Census Bureau facilities where qualified researchers with
approved projects receive restricted access to selected nonpublic Census Bureau data files.
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The development of a robust query tool for nonstandard user-defined
analysis deserves serious consideration as part of the Census Bureau’s
approach to data dissemination. Enabling data users to perform geographic
aggregations or to collapse categories on the 5-year data would greatly
improve the utility of the ACS, and it is a priority from a data user perspec-
tive. A next step would be to investigate the possibility of integrating the
1- and 3-year data into a MAS-type system.

As discussed, the current approach to data products generates an
astounding volume of tables, yet for the 1- and 3-year data, approximately
30 percent of these tables and close to 40 percent of the estimates are sup-
pressed. This approach to dissemination does not seem particularly efficient
from the Census Bureau perspective or satisfying from a user perspective.
If the Census Bureau did not suppress data due to precision concerns (see
Recommendation 21, in Chapter 4), then one option for making all of the
data that passed confidentiality review available to users would be through
a query system.

In the long run, data users would benefit most from a query system that
had more flexibility for performing analyses based on the underlying con-
tinuous data. One option for increasing the flexibility of the aggregations
would be to examine the possibility of adding new, higher-level geographies,
which could be larger than tracts but smaller than PUMAs, to address the
need for generating estimates with higher levels of precision for reasonably
small geographic areas. The Census Bureau could also consider adding
additional features to a robust microdata analysis tool, such as regression
analysis capability.

Data user needs would have to be systematically evaluated, but it
appears that those who have limited experience with ACS products have
difficulty navigating the many options to determine which data products
best meet their needs, while more advanced users feel constrained by the
limited flexibility and features associated with the current tables. The over-
arching goal of the query system would be to make typical computations
with ACS data easy for users, whether these analyses are aggregated counts
or regression models. A long-term strategy could involve limiting the pro-
duction of tables to a core set of the most useful tables (see Recommenda-
tion 23, above) and relying on the query system to meet the needs of more
sophisticated users.

The Census Bureau’s current efforts to develop MAS are being spear-
headed by the Center for Disclosure Avoidance Research and Data Web
and Applications staff. To maximize that value of such a system to ACS
data users, the ACS staff would need to take the lead in developing the
query system, working in collaboration with other Census Bureau offices,
including subject-matter experts. The active involvement of a data users’

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

98 REALIZING THE POTENTIAL OF THE AMERICAN COMMUNITY SURVEY

working group, State Data Centers,? and experts in user interface would
also be essential in the development of the specifications for the system.

The panel acknowledges that the development of these tools would
require a substantial investment of resources, but for data users, these
types of features appear to be the most valuable. These dissemination tools
can also have long-term payoff for the Census Bureau, not only in terms
of stakeholder satisfaction, but possibly also in the form of increased use
of the data.

RECOMMENDATION 24: As a priority, the Census Bureau should
develop a tool that enables data users to aggregate geographies and
collapse categories, as well as to calculate the standard errors for the
new estimates. To support a greater range of analyses, a microdata
access system with additional capabilities should also be considered.
The American Community Survey (ACS) Office should take the lead
in developing these tools, working in collaboration with other Census
Bureau offices. The Census Bureau should also involve a working
group of ACS data users, State Data Centers, and user interface experts
from the early stages of the process.

3State Data Centers are partnerships between states and the Census Bureau created with the
goal to make data available locally to the public through a network of state agencies, universi-
ties, libraries, and regional and local governments.
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Survey Content

he American Community Survey (ACS) replaced the census long-

form sample, and the current content of the survey is largely based

on the questions that had been part of the long-form survey. Now
that the ACS has been in place for several years, it is the right time to con-
sider how the content of the ACS meets small area needs.

Since the ACS was launched, a very large and diverse array of stake-
holders have come to depend on the data. The survey is used by federal
agencies to inform policy makers, assess programs, and distribute funds; by
state and local agencies to evaluate the need for new services, such as roads,
schools, and hospitals; and by businesses to understand potential markets,
such as a concentration of people who might be interested in their services.
Nongovernmental organizations, emergency planners, organizations serving
American Indians and Alaska Natives, academic researchers, and journal-
ists are also frequent users of ACS data. Many examples of important uses
of the data are well documented (see, e.g., National Research Council,
2013) and are a reflection of the survey’s vital importance to the nation as
a whole.

The broad range of uses and nuances in data user needs also raises dif-
ficult questions about how to set priorities among the demands for survey
content, without further increasing respondent burden. The Paperwork
Reduction Act of 1995 (44 U.S.C. 3501) requires federal agencies to obtain
approval from the Office of Management and Budget (OMB) prior to col-
lecting information from the public. As part of the decennial census, the
ACS is mandatory, and OMB?’s role also includes ensuring that only ques-
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tions that are “necessary” are asked on the ACS. This assessment, however,
is a challenging task, given that the history of the census long-form survey
created a tangle of obligations in terms of the items on the ACS. Some of
the questions have been included since the first census, while others were
added over the years, primarily driven by legislative requirements.

For the 2000 census, the general guideline was that a question could be
included on the long-form survey if it met one of three criteria (U.S. Census

Bureau, 2014d):

e a current federal law that explicitly called for the use of the decen-
nial census data for a particular federal program;

e a federal law or implementing regulation that required the use of
specific data, and the decennial census was the historical or only
source of the data; or

e an operational need by the Census Bureau.

After the ACS was implemented, to further refine the criteria, the
following additional considerations were added by OMB for evaluating
whether the survey is the right vehicle for a question (U.S. Census Bureau,

2014d):

e whether the data were needed with the frequency of the ACS,
e  whether the data were needed at a small area level, and
e whether any other source of data is available to meet the need.

Managing the ACS content is a constant balance between federally
mandated functions and broader uses of the data, and it appears to be hin-
dered by a lack of systematic, in-depth understanding of the range of uses.
Although, as described below, outreach activities are currently under way
to document the uses of the data, particularly at the federal level, content
management is one of the areas for which close collaboration with the
broader community of data users and a continuous feedback loop about
how the questions are meeting data needs are essential in order to ensure
that the potential benefits of the survey are maximized (see Recommenda-
tion 1, in Chapter 1).

CURRENT CONTENT AND USES

Box 6-1 shows the topics currently covered in the survey. The mail ver-
sion of the 2014 questionnaire is included in Appendix E, and Appendix F
shows when each of the questions was added and which agency requested
it. Due to the large number and variety of requests, the Census Bureau does
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BOX 6-1

Topics Included in the 2014 ACS

Basic Demographics
Age
Sex
Hispanic origin
Race
Relationship

Housing Characteristics,
Physical
Acreage
Agricultural sales
Bedrooms
Computer and Internet use
House heating fuel
Kitchen facilities
Plumbing facilities
Telephone service available
Rooms
Units in structure
Vehicles available
Year moved into unit
Year structure built

Economic Questions
Class of worker
Food stamps benefit
Health insurance coverage
Income
Vehicles available
Work status last year
Industry
Journey to work
Occupation
Place of work
Labor force status

Population Questions
Ancestry
Citizenship status
Disability
Educational attainment
Fertility
Grandparents as caregivers
Language spoken at home
Marital history
Marital status
Period of military service
Place of birth
School enrollment
Residence 1 year ago
Undergraduate field of degree
Veteran status
Veterans Administration

service-connected disability
rating

Year of entry

Housing Characteristics, Financial
Business or medical office on
property
Cost of utilities
Condominium fee
Insurance
Mobile home costs
Mortgage
Real estate taxes
Rent
Tenure
Value of property

Questions Used to Administer the
Survey

Date

Name

Contact information

Number of people at address
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not have systematic documentation of questions that were requested over
the years but not added.

The questionnaire collects basic demographic information and addi-
tional population and economic characteristics about residents in the hous-
ing unit selected into the sample (“living or staying at [the] address for more
than 2 months”). The full set of questions are asked of up to five residents,
and if there are more than five people living at the address, the name, sex,
and age if collected for up to an additional seven people. The questionnaire
also includes questions about the physical characteristics of the property
and the financial characteristics of the household. Contact information
for the person completing the questionnaire is collected for administrative
purposes.

Some examples of the intent and main uses of the questions are briefly
described below. As discussed in subsequent sections of this chapter, the
Census Bureau recently completed a review of the items on the survey to
more extensively document the purpose of each of the questions.

Basic Demographic Questions

Basic demographic questions, such as age, sex, and race, are used to
inform programs that are targeted at specific groups. For example, age data
are used to allocate funds for services to children, working-age adults, and
the elderly. Under the Voting Rights Act, an estimate of the population of
voting age is required for legislative redistricting. Various programs, such
as those targeted at women, require information on sex. Race data are used
to promote equal employment opportunity and to assess racial disparities
in access to programs and services. The ACS questionnaire also asks about
the relationships among those living in the household. This information is
used to understand living arrangements and family characteristics, such as
the number of people living alone or the number of children living with one
parent, which informs the planning of federal programs, such as nutrition
and education programs.

Population Questions

In addition to the basic demographic questions, the ACS includes ques-
tions aimed at understanding broader social and population characteristics
and trends. For example, the citizenship questions are used to understand
how immigrant groups are assimilated. The place of birth question not
only helps understand immigration patterns, but also provides information
on migration among states. The question about a person’s residence 1 year
ago sheds further light on population mobility and its effects on various
geographic areas.
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Ancestry data are required to enforce provisions under the Civil Rights
Acts of 1964 and 1968, which prohibit discrimination, and are used to
develop services that accommodate cultural differences. The education
questions provide further useful socioeconomic data and are also used for
program planning and funding allocation. Information on undergraduate
field of degree in the case of college graduates provides data for assessing
the qualifications of the U.S. workforce and local economic development
efforts. Questions about disability are used to inform programs aimed at
assisting people with disabilities. The veteran status questions are used to
measure the presence and needs of veterans and to evaluate the effects of
programs aimed at veterans. The number of children born in the past 12
months is used to project the future size of the population. Questions about
marital history and grandparents who have primary responsibility for the
care of their grandchildren are used to understand family structure and
develop and evaluate programs and services.

Economic Questions

The ACS’s economic questions include labor force status and occu-
pation questions, which are used to understand employment and unem-
ployment patterns, the availability of workers, and to formulate policy.
Employment data also factor into defining metropolitan areas, calculating
state per capita incomes, and assessing the impact of immigration on the
economy and job markets. Income questions are used to measure economic
well-being and determine poverty levels, as well as the need for economic
assistance. Health insurance questions are used to understand state and
local health insurance needs. Questions about commuting patterns are used
by planning organizations to identify areas that need transit services, design
programs that ease traffic problems, and plan for emergency services.

Housing Questions

The ACS’s housing questions cover both the physical and financial
characteristics of the home. This information is used to understand the
characteristics of the housing inventory, determine fair market rents, and
manage a variety of programs, such as the Low-Income Home Energy
Assistance Program. For example, the question about the volume of agri-
cultural sales helps determine whether the property is a farm and factors
into estimates of the size of the farm population, which in turn is used to
allocate funds to states. The question about the existence of a business on
the premises helps understand property values in context. In addition to
helping determine fair market rents, questions about plumbing and kitchen
facilities are used to identify areas eligible for public assistance programs
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and rehabilitation loans. The question about heating fuel provides addi-
tional information about the adequacy of housing, as well as data about
energy supply and consumption. Questions about Internet access are used
to understand the availability of broadband technology and for programs
that are aimed at expanding public access. The question about the number
of vehicles is used in transportation planning. Financial questions related
to housing, such as mortgage, insurance, taxes, and the cost of utilities, are
used to measure the cost of home ownership and determine the need for
housing assistance programs in different areas.

ACS CONTENT REVIEW

Based on a review of data from the U.S. General Services Administra-
tion’s Catalog of Federal Domestic Assistance and the Census Bureau’s Con-
solidated Federal Funds Report, Reamer (2010) estimated that 184 federal
assistance programs relied directly or indirectly on ACS data to help guide
the distribution of $416 billion, or 29 percent of all federal assistance, while
federal grant funding informed by the ACS accounted for $389.2 billion, or
69 percent of all federal grant funding. The ACS facilitates the distribution
of federal funds primarily by providing data that contribute to or comple-
ment several other datasets, such as the Bureau of Economic Analysis’ per
capita income series and the Census Bureau’s own population estimates.

While overviews such as the Reamer report present a compelling case
that information obtained on the ACS is essential for the functioning of a
variety of programs, there is no up-to-date inventory of the ways each of
the questions are used, even by other federal agencies. To address this gap,
the Census Bureau recently conducted a comprehensive review of all of the
questions on the ACS to better understand how federal agencies use the
data. One aspect of this effort is the updating of the list of laws, statutes,
and regulations that underlie the collection of each of the data items and
determining at what level of geography are the data needed. Although fed-
eral uses represent only a small fraction of the many uses of the ACS data,
this is an important first step towards documenting the Census Bureau’s
obligations and understanding how much flexibility there is for content
changes.

Because responding to the ACS is mandatory for those who are selected
into the sample, minimizing respondent burden is particularly important.
In addition to the need to limit the time required to complete the survey,
the Census Bureau is also concerned about the possibility that the bur-
den placed on respondents by questions that are perceived to be particu-
larly burdensome or sensitive could adversely impact overall data quality,
either by increasing nonresponse rates or by decreasing the quality of the
responses provided.
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Cost-Benefit Analysis

In an effort to develop a framework that would facilitate an evaluation
of the questions on the survey in the context of both their usefulness and
the difficulty of obtaining quality information, the Census Bureau planned
to conduct a cost-benefit analysis. For this analysis, it developed 19 decision
criteria, 13 that measure each question’s utility and ability to produce high-
quality data and 6 that measure the difficulty of obtaining the information:
see Box 6-2. Based on these criteria, a composite score was developed for
each question. Because the development of this framework was still in the
early stages at the time of writing this report, the panel did not have enough
information to assess how well it would function. As emphasized through-

BOX 6-2
Criteria Developed by the Census Bureau for Assessing the
Utility and Difficulty of the Questions on the ACS

Utility Difficulty

Statutory uses Cognitive burden
Block group/tract level Sensitivity
Place/county/MSA level Overall difficulty
State/national level Number of complaints

Required uses Seconds to answer
Block group/tract level Median item response rate at
Place/county/MSA level county level

State/national level
Programmatic uses
Block group/tract level
Place/county/MSA level
State/national level
County-level interquartile
range in values
Used to select frame for a
federal survey
Availability of other data
sources
Median county-level
coefficients of variation

NOTE: MSA is metropolitan statistical area.
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out the report, however, data user input and transparency regarding this
process are particularly important.!

As a first step in the evaluation, federal agencies were asked to provide
information for about one-third of the decision criteria, including how the
data are used and at what level of geography. The Census Bureau relied
on its own records for such information as the time required to complete
the survey (available based on the computer-assisted telephone interviews
and web paradata) and item nonresponse rates. Questions and complaints
received on the Census Bureau’s respondent helpline were also factored in,
as well as feedback from field representatives, who were asked to share their
perspectives on the difficulties associated with administering the questions.

The Census Bureau’s plan was to first apply the cost-benefit analysis to
several data items that are considered particularly difficult to collect, and
then proceed to look at all of the items on the questionnaire. The items
that are considered particularly difficult to collect on the basis of anecdotal
information, primarily because they are perceived as sensitive or burden-
some by the public, include plumbing facilities, journey to work, income,
and disability. All of these items involve multipart questions on the ACS.
Based on prior inventories of the way the questions are used, many of these
are also heavily used questions, although the purpose of the content review
was to understand how the relative value of these items may have changed
over the years. For example, data about plumbing facilities are used as
an indicator of housing quality and to identify areas eligible for public
assistance programs and rehabilitation loans. The questions are also used
to locate areas in danger of ground water contamination and waterborne
diseases, especially in rural areas. However, the condition of the housing
stock has improved dramatically since questions about plumbing were
first introduced in the 1940 census, and the availability of alternative data
sources that capture this information, such as administrative records, may
have also become more widespread.

Broader Data User Input

The Census Bureau content review was focused on obtaining informa-
tion from federal agencies about their uses of the data, primarily because
the applicable statutes are also at the federal level. The Census Bureau
also provided an opportunity to other data users and the general public

1The Census Bureau issued the results of its first-round cost-benefit analysis of the ACS
content in a request for comment on October 31, 2014 (https://www.federalregister.gov/
articles/2014/10/31/2014-25912/proposed-information-collection-comment-request-the-
american-community-survey-content-review-results). The next steps in the process are
for the Census Bureau to review the comments provided and then send a proposal to
OMB with the revisions proposed to the ACS content.
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to provide feedback using an online form, but this effort was not intended
to be as systematic or comprehensive as the review of the federal uses of
the data. Because the use of the ACS data at the subnational level often
involves the distribution of funds that are part of federal programs, federal
agencies were also asked to indicate if other entities use the data for the
purposes listed as justifications by the agency (e.g., if the data are used for
the allocation of assistance to states, then states might be the other users
of the data). However, the information provided by federal agencies about
other data users is likely to be fairly limited and can by no means provide
a comprehensive view of the variety of ways the data are used outside of
programs associated with the federal government.

To understand how the ACS is meeting its goal of being a useful source
of information for small geographic areas and populations, much broader
outreach is needed to data users beyond the federal level. This is a prior-
ity in the context of content management. The establishment of a stand-
ing group to provide ongoing data user input (see Recommendation 1, in
Chapter 1) can also help with guidance in accomplishing this task, and the
resources invested into broader outreach can lead to the support needed
to manage the content of the ACS. As emphasized throughout the report,
although national- and state-level ACS data have many important uses,
the panel believes that the ability of the ACS to provide data with levels of
disaggregation not available from other surveys is what makes the survey
unique and argues that this is an important consideration when evaluating
the survey’s content.

RECOMMENDATION 25: As a priority, the Census Bureau should
conduct a comprehensive evaluation of the needs for the specific items
on the American Community Survey, including nonfederal uses of the
data. The evaluation should center on the level of disaggregation at
which the data are needed as the primary criterion, and the criteria and
processes used for the evaluation should be documented.

POSSIBILITIES FOR MODIFICATION

The content review is expected to yield useful information on the
uses and justifications for the ACS data, at least in the context of federal
programs. The information gathered about the geographic levels at which
the data are used will be particularly helpful in understanding how well
the ACS is able to meet these needs. As discussed above, it is essential to
supplement this research with a solid understanding of other uses of the
data, particularly at the small area level. That research can serve as a guide
for decisions about possible future revisions or modifications to the ques-
tionnaire, including
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dropping questions that are no longer needed,
adding new questions,

e evaluating the possibility of obtaining some of the data from other
sources (e.g., administrative records), and

e redesigning the survey based on what is learned about the impor-
tance and geographic needs for the questions.

Dropping Questions

The content review could reveal that some of the questions have become
obsolete, are no longer needed for other reasons, or are of relatively little
value, while at the same time increasing the burden on the respondents.
The challenge for the Census Bureau is that even if the circumstances
that led to the initial justification of the questions have changed over the
years, it is likely that most of the data that are made available through the
ACS are used by some stakeholders for a variety of planning, research,
or other purposes, and that these stakeholders would lament the loss of
the data. Assembling as much information as possible about the uses and
quality of the data, as well as about the difficulties (or lack thereof) associ-
ated with collecting those data, is important for deciding which questions
can be dropped, in order to ensure that once the decisions are made,
they can be implemented without significant unanticipated objections from
stakeholders.

Adding New Questions

Under the Paperwork Reduction Act, the practical utility of all federal
data collections has to be demonstrated, and respondent burden has to be
kept to a minimum. Because participation in the ACS is required by law
for those selected into the sample, additional guidelines exist to ensure that
only questions that are well justified are included in the survey. The Census
Bureau’s current estimate is that it takes approximately 40 minutes for an
average household to complete the ACS, and OMB has indicated that the
goal is to keep the time required to respond to the survey fixed. In other
words, new questions are very unlikely to be added without other questions
being dropped.

Due to the long history of the survey—with its roots in the decennial
census—the guidelines and practices for adding new questions have evolved
over the years. As noted above, historically, questions have generally only
been added to the ACS if there was a legislatively based requirement to do
so. The frequency and level of geography needed for the data collection,
as well as what is known about whether alternative sources exist for the
data, are currently also taken into consideration. The criterion of whether
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the data are required at the small area level is especially important, given
the objective of the ACS to meet small area needs. The evolution of the
guidelines appears to have contributed to some confusion, in particular
around the meaning of the term “programmatic” data need. For the long-
form survey content, this was defined as data necessary for Census Bureau
operations (U.S. Census Bureau, 2006). However, “programmatic” in the
context of the ACS has sometimes been used to refer to data needs for
program planning, implementation, or evaluation by other agencies that
are not otherwise classified as mandatory or required needs. For example,
the content review asked agencies to describe these types of programmatic
needs for ACS data.

Regardless, the Census Bureau’s content review was an effort to ensure
that the ACS remains the appropriate vehicle for the collection of the data
already on the survey and it was not intended to provide insights into the
possible need for new questions. Naturally, the potential need and wishes
for additional questions far exceed the ability of the survey to accommodate
new content, which underscores the importance of having clear guidelines
for what can be added and a consistent and transparent process for accom-
modating the needs that emerge (see below).

Obtaining Data from Other Sources

An important question is whether new data sources, such as admin-
istrative records, that may have become available over the years, could
provide an alternative to collecting the data from respondents to the ACS.
As part of the content review, federal agency representatives were asked to
describe how they would address their need for the ACS data they use if the
data were not available through the survey. It is unclear, however, to what
extent agencies were able to provide substantive responses, especially those
without an existing research program actively exploring such alternatives.

The Census Bureau’s current research on coverage rates (see Chapter 4)
represents the foundations for evaluating whether administrative records
could also be used to replace some items on the questionnaire or pos-
sibly enhance the ACS content in other ways. Another important step is
to evaluate the accuracy of the data available from administrative records
and whether there are systematic differences between these records and
the responses provided by respondents to the survey. To date, few Cen-
sus Bureau studies on administrative records have examined these issues.
One interesting exception is an exploratory study comparing self-reported
housing values to housing values available from the CoreLogic tax roll
database (Kingkade, 2013). The researchers were able to match 80 percent
of the single-family owned homes from the 2009 ACS to the records in
the CoreLogic database. Their preliminary analysis indicated differences
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between the home values in the two databases, systematically related to
the characteristics of the householder, the household, and the local area in
which the property was located.

Conducting research on the potential use of administrative records to
replace items on the questionnaire is not a priority area among the admin-
istrative records research projects currently being pursued by the Census
Bureau. However, some of the items that have been considered as suitable
candidates for investigation based on the data sources available include
other housing items, such as real estate taxes, year built, and number of
rooms, as well as veteran status, place of birth, public health insurance cov-
erage, and income. The content review could shed further light on whether
there might be promising research projects to pursue.

RECOMMENDATION 26: The Census Bureau should continue
research on the possible use of alternative sources and estimation meth-
ods to obtain content that is now collected on the American Com-
munity Survey. Once a comprehensive evaluation of the data needs
has been completed, for each of the items, the Census Bureau should
evaluate whether the survey represents the best source for those data or
if data from other sources could be considered as a substitute. Research
on the availability of alternative sources and estimation methods for
the data should be ongoing.

Survey Redesign

If the content review indicates that only a subset of the current ACS
questions are heavily used at the smallest geographic levels, then it may
be possible to reconceptualize the survey as a set of “core questions” that
are administered using the current schedule and sample size and other
questions that could be administered less often or to only a portion of the
overall ACS sample. Approaches such as subsampling, matrix sampling, or
special modules combined with a set of core questions administered to the
full sample could provide a mechanism for increasing content while at the
same time reducing respondent burden.

A change such as this would unavoidably increase the complexity of an
already complex survey, both in terms of survey operations and the analysis
of the data. However, if for some of the questions a much smaller sample is
sufficient, then this approach could greatly improve the ability of the ACS
to satisfy a larger number of stakeholders and possibly address concerns
related to respondent burden. The impact on the availability of data for not
only small geographic areas, but also small populations, would have to be
carefully considered on the basis of what is learned about how the data are
used. In addition to relying on a thorough understanding of how the data
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are used, considering what the ACS would look like in terms of content if
it was being developed today would also help in informing the assessment
of whether a redesign of this nature might be worthwhile.

A possible framework for a reconceptualization of the way the ACS
content is collected could focus on the following priorities: (1) which ques-
tions are most needed, (2) what level of disaggregation is needed for the
data, and (3) what is the optimal survey design to meet these requirements.
To determine the best way of collecting data, it will be important to con-
sider not only the full ACS sample, subsamples, and supplements, but other
sources as well, such as administrative records and other surveys.

THE ACS CONTENT CHANGE PROCESS

As noted at the beginning of this chapter, OMB plays a major role in
determining the content of the ACS. To advise the OMB on policies and
practices for the ACS, in 2012 the Interagency Council of Statistical Policy
Subcommittee for the ACS (ICSP-SACS) was formed. According to the
charter of the ICSP-SACS, the unique scope of the ACS makes it “a national
resource for which the Federal statistical system is a steward” (Interagency
Council of Statistical Policy Subcommittee for the American Community
Survey, 2012, p. 1). The ICSP-SACS is cochaired by OMB’s chief statistician
and the Census Bureau director, and membership includes three heads of
federal statistical agencies on a rotating basis.

Other groups assisting in the management of ACS content include the
ACS Content Council at the Census Bureau and the OMB Interagency
Committee for the ACS. The ACS Content Council is an internal Census
Bureau group that reviews proposed content changes and provides input on
their impact. The OMB Interagency Committee for the ACS is composed of
representatives of federal agencies that have an interest in ACS data and is
the primary source of requests for content changes, as well as a vehicle for
communicating proposed changes to federal stakeholders.

The ICSP-SACS charter for the ACS includes guidelines for content
changes (Interagency Council of Statistical Policy Subcommittee for the
American Community Survey, 2012):

e Federal agencies consult with the Census Bureau’s ACS Office and
the Statistical and Science Policy Office at OMB and then submit
a request for change to the ICSP-SACS.

e ICSP-SACS makes a recommendation to OMB regarding the
requested changes.

e If OMB approves the changes, then an interagency committee is
formed to draft new questions or revise existing questions.
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e The Census Bureau conducts cognitive testing in English and Span-
ish, followed by field testing in all modes of data collection.

e The results of the testing are submitted along with a formal request
and justification from the agency to make the change.

e The ICSP-SACS reviews the request and makes a recommendation
to the OMB chief statistician and the Census Bureau director.

e A formal submission is made to OMB, in accordance with require-
ments of the Paperwork Reduction Act, including a Federal Regis-
ter notice and public comment period.

According to a timetable provided to the panel, the typical content
change process can take 5-1/2 years from the time of the agency’s initial
submission for the proposed changes to the time the Census Bureau begins
collecting data using the new questions. To introduce some predictability in
the process, the Census Bureau has historically scheduled content tests on a
S-year cycle, and the testing itself takes close to a year. Moreover, funding
cuts have further extended this extremely lengthy schedule.

In terms of dropping questions, the charter of the ICSP-SACS states
that this should be considered if questions are no longer needed because
of a legal, regulatory, or administrative change or because there is not
enough evidence of “regular use of estimates at small areas by any Federal
Government program or by other users” (Interagency Council of Statistical
Policy Subcommittee for the American Community Survey, 2012, p. 4). The
guidelines do not provide quite as much detail on the process for dropping
questions as they do on adding questions.

The Census Bureau does not have systematic records on the details of
how each of the questions was added to the ACS over the years and how
decisions were made about questions that were dropped. However, based
on the experience of the past few years and discussions with stakeholders, it
appears that stated processes are not always followed. When new questions
have been added in the past, there were often special circumstances that
resulted in exceptions and a need to deviate from the prescribed process.
The process for dropping questions can be especially difficult because pres-
sures from data users and other stakeholders can be significant. To a great
extent, this reflects the challenges associated with the task of managing a
survey that has a complex role in the statistical system and a wide range
of stakeholders.

However, despite the difficulties, following a clearly defined, system-
atic, and transparent process is the best way to maximize the utility of the
survey to the greatest number of users and reduce the risk of controversies.
These low-cost investments can have substantial payoffs in the long run.
Some exceptions to a predefined process for content modifications are
unavoidable, especially if the process cannot be shortened, but they need
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to be exceptions, not the norm. There may also be ways of shortening the
entire process or customizing it, depending on whether the changes can be
described as minor (such as small wording changes) or major (such as add-
ing new questions). For example, separate guidelines could be developed
for pretesting with a much shorter process, for minor changes.

RECOMMENDATION 27: The Census Bureau should clarify the
criteria and aim to follow as closely as possible the guidelines and pro-
cesses that have been established for the American Community Survey
for adding new questions and dropping existing ones. Ad hoc, off-cycle
changes should be the exception, rather than the rule, and new ques-
tions added this way should go through the full process during the next
scheduled cycle of revisions. In all cases, it is important to maintain
transparency about how the decisions are made.

RECOMMENDATION 28: The Census Bureau should evaluate
whether the scope and size of the current field test required as part
of the process of adding a new question to the American Community
Survey is optimal or whether a smaller scale pretest (and separate
guidelines) may be adequate for minor questionnaire changes, allowing
the survey to be more responsive to data user needs without sacrificing
quality. Whatever the scope of the changes, the process should be sys-
tematic and transparent, with the goal of ensuring that their potential
impact is fully assessed.
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Appendix A

Usability Analysis:
Tract-Level 2008-2012 ACS Data

providing a detailed overview of the precision and usability of five

key American Community Survey variables: (1) persons living in
poverty, (2) occupied housing units that are renter occupied, (3) households
receiving benefits from the Supplemental Nutrition Assistance Program
(SNAP) in the past 12 months, (4) persons who are foreign born, and (5) the
population aged 25 and older with a graduate or professional degree.

T his appendix presents an expanded version of Table 2-2 (in Chapter 2),

121

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

(s10en (s10en (s10e1) (s10e1) (s10e1) 001 < punoq 1addn
¥9) 1°0 L£) S0°0 68) 1°0 ¥€01) +'1 STI) LT°0 [EAIRIUL 99UIPLUOT
0 > punoq 1amoj
8 ST 9T 1 ¥ [BAIIUT 9OUDPYUOD)
8 S1 91 I 14 JBWNSI < JON
sjutod o8eruadrad
LT 0¢€ Sy 08 6S 01 < [BAIIUI 2OUIPYUOD)
4 1c 0¢ < 6 %08 < AD
LT 6¢ 6¢ 6 33 %08 > PU® 0€ < AD
19 0§ 15 88 9§ %0€ > AD
[ '€ 9y L9 8¢ JOJN UBIpaW 10BI]
09T L'6C §'6T L1 €8T AD UBIpaW 10BI]
L 6’9 6 86T 97T UBIPAW 10T ]
€01 [arqh [yas Ts¢ 091 UBIW 10BI]
001-0 001-0 001-0 001-0 00T-0 oSuer 1oeI],
,S1RIL (Y
Lo+ 1’0+ 1'0¥ TO0F 1°0F 10117 JO UISIRIA [RUOLIEN
901 6'ClL Y1l 1343 6T 21eWNST [BUOTIEN]
pO9189( [eUOISSIOI] urog udo1o] LSSYIUOIN 7T 3sed qPA1dn0Q 19Uy £119007 SOTISLIAIORIRY D)
10 21enpeID) B [IIM oIy OYA\ SUOSIdJ ur sigouag oIy ey, sIuN) ur SUIAIT SUOSId
+67 pady uonemndog JO 98eIUddI9] JVNS Suraedoy Sursnol pardnoo JO 93e1UddI9]
JO 98e3UddI] SP[OYasnoH] JO 93e3UddI]

JO 93e3UddId

122

(98e3udorad ur)

e1e(] SOV T107-800T [2497T-1081], :sisd[euy Aujiqes) [-V ATIV.L

Copyright © National Academy of Sciences. All rights reserved.



123

Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

ponujuoy)

(s10e13 (s10e13 (s10e13 (s10e13 (s30e13 001 < punoq 1addn

61) €0 11) 2070 01) 10°0 1#5) 8°0 84)11°0 [EAIIUL 93UIPLHUOT

0 > punoq 1amof

L €l €l 1 4 [EAI2UL DUIPHUOT

L €l €l 1 4 QIEWLSY < O

syutod o3ejuadorad

L1 1€ 9 08 6S 0T < [eAtaiul 93USpHUOT

€l 17 0¢ 4 6 %08 < AD

LT 0¢ 0¢ 6 33 %08 > PU® 0€ < AD

09 6% 6% 88 %) %0€ > AD

e ¢ 8Y L9 8¢ HON UBIpIW 39T,

9t ¥0¢ €0¢ 81 ¥'8¢ AD UBIpIW JOEL],

€L L L6 L'6T 9°ClL UBIpaW Joed],

o1 yat 6'CL 6'¥¢ 091 UEIW OB,
¥'L6-70°0 0°§6-20°0 Ty6+0°0 8°667¥1°0 €96-20°0 aBuer 1oei],
9I33(] [BUOISSIFOI] ,uiog uSIog SYIUOIN TT Ised spardnoo 121u9y JAa0g 0 = AD 219y
10 21eNpeID) B M 2Ty OYA\ SUOSIdJ ul sjyauag a1y Jey] suun) ur SUIAIT SUOSIdJ syoe1] Surpnpxyg

+67 pady uonemndog JO 98e3UdIJ VNS Suraoay] Suisnoy pardnod JO 98e3UdIJ
70 93e1UddI9] spoyasnoy 70 98e1UddI9]

JO 93eIUddI]

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

124

434

8°0¢
§€T
6°ST
yle
9°LE

¥

L'YS

L'0T
[aY4
9°6C
98¢
9ty

61
8t

L'0v

6T
86T
€6C
9'6¢
LT

11
€€
69

9'¥T

144"
I'v1
€yl
091
L'81

[43
8¢
¥8

TLE 000°T >

0=AD

uuuﬂ\v? S1oed], wﬁﬂvs_uxm
8°LT +000°L
T8¢ 6669-000°S
'8¢ 666-000°¢
06T 666T-000°T
€1¢ 000°T >

S10%ed], :<

az1§ uonendo  [e1o],
1oei] £q SAD UBIPI]N

0¢ %08 < AD

9% %08 > PU® 0€ < AD

€L %0€ > AD
0=A0

o190\ SI0BI] Surpnoxy
‘£108218) AD 4q siutog

98.1U219J (O X YIPIM
[BAIOIU] 9OUIPYUO))

p2183(] [BUOISS2J01]
10 91enpeID) B Yam
+67 pady uonemndog
JO 93eIUddI]

utoq uSoIo

21y OYA\ SUOSIdJ
70 93e1UddI9]

SSYIUON TT Ised
ur sygouag
dVNS Sutaray
SP[OYasnoH]

JO 98e3UdIJ

gPR1dNOQ 1IUYy
a1y ey], suun)
Sursnol pardnooQ
JO 93eIUddI9]

119007 SO1ISLI9IORIRY)
ur SUIAIT SUOSIdJ
70 93e1UddI9]

panunuo) -y H1dV.L

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

125

ponujuoy)

Tyl
0Ll
L'TC
LT
§9¢
8¢

oyl
0Ll
L7CT
¥LT
133
6y

80T
9°¢t
0°9¢
6'1¢

091
8°0¢
€8¢
Sle
T9¢
9°§¢

091
8°0¢
1°8¢C
6°0¢
I'v€
86T

80T
1 Y4
1°0¢
oy

L0¥
y'ce
9'6¢
66T
Tee
€9

¥ 0y
8'1¢
1'6C
6t
81¢
L'€T

66T
¥0¢
0°0¢
9°0¢

L€l
Vel
9°€l
0°S1
€81
6'8¢C

L'€1
yel
9°¢l
6'¥1
0°81
0'Cl

a4’
L'l
a4’
Il

¥'9¢
LT
¥LT
¥'8¢
L'1€
9°8%

¥'9¢
LT
¥'LT
¥'8¢
9'1¢
9°Ce

8°LT
(14
1°8¢
16T

+100°9
000°9-T00
0004-100°C
000°C-T00‘T
000°T-10%

00 >
0=A0
919y A\ S10e1] Sulpnoxy

+100°9
000°9-T00°t
000-100°C
000°C-T00‘T
000°T-10%
00t 5

S1RIL [V
stu) SuIsnoH Jo JaquinN

100I], 49 AD UBIPIN

+000°L
6669-000°S

666%-000°¢
666C-000°T

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

126

€l
Ll
0¢
9¢

L1
91
8¢
19

§T
(49
134
%4

€C
8¢
[43
123
8¢

9¢
6¥
99
€8

6¢
8¢
9t
09
6L

LL € 0004-100°C
8 19 000°C-100°T
88 T’ 000°T-10%
S6 88 00t s
0 = AD yMm

s1oe1] Sulpnpoxy ‘siun
SuISNO} Jo Jaquiny 30ei],
£q syur0 28BIU219J (O

< [BATIU] 90U2PYUOD)

L9 9% +000°L
LL S 6669-000°S
08 6S 666-000°¢
98 89 666°T-000°T
€6 €8 000°T >
0=AD

Q1Y A\ SI0eI] SUIpndXy
‘az1§ uonendog 10e1],
£q s1ur0J 288IU9019J (]
Z [BAIDIU] DUIPYUO))

p2183(] [BUOISS2J01]
10 91eNpeEID) B YIIm
+67 pady uonemndog
JO 93eIUddI]

usoq uSaIo]

21y OYA\ SUOSIdJ
70 93e1UddI9]

SSYIUON TT Ised
ur sygouag
dVNS Sutaray
SP[OYasnoH]

JO 98e3UdIJ

gPR1dNOQ IIUYy eA11080] SO1ISLI9IORIRY)
a1y ey], suun) ur SUIAIT SUOSIdJ
Sursnol pardnooQ 70 93e1UddI9]

JO 93eIUddI9]

panunuo) -y H1dV.L

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

127

ponujuoy)

0

61
Ly

€1
6¢

91
14!

14
(44
(44

I
(44
134

S1
L1

4"
11
€1
L1
s

01
(4"
4"
14!
143

01
91

0¢

¥°0

0

¥S
€9

o N+

o N A

§T
8¢

000°9-T00°t
000-100°C
000°C-T00°T

000°T-10%

00 >
0 = AD >_ym
s10'], SuIpnpoxy ‘siun)
SuIsnol jo raquinyN
1oe1] £q 21eWINSH < JOIN

+000°L
6669-000°S
6667-000°¢
6660001
0001 >

0=AD

919y A\ S10e1] Sulpnpxy

‘az1§ uonemndog 1oe1],
£q aewnsy < O

+100°9
000°9-100‘

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

128

(10T 22quidag] oy~ Arew
-WNS/UONBIUIWNIOP LIBP/MMM/SOB/A0S snsuad mmam//:d11y Je d[qefieae A[i] Arewrwung SOV 7107-8007 243 WoIj BIEp jo sis[eue [dued :ADYNOS
"UOIIBLIBA JO JUIIDYJI0D SI A7) IOIId Jo uiSrew st JON ‘A LON
*019Z 03 198
SI pu® Paje[nd[ed 3¢ J0UULd A7) Y ‘019Z SI 92139p [euolssajoid e yaim a8eIuadiad oy uayy 019z sjenba 93139p [euoisssjord & yam suosiad jo o3e
-1u2012d 93 10 019z s[enbd 92139p [euoIssajoId B yam suosiad Jo 93eIus01ad 9Y3 JO J0II9 PIEPUEIS Y3 JOYIID ISNEBII PIPN]IXD SIOBII ()6 I I [ ¢
*019Z 01 198 SI pUEB Pale[nd[ed 9q Jouued AD) Y1 ‘oraz st uonendod a8eiusdiad ay1 uayyy ‘019z sjenbs uonendod urog-udiaio] ayl jo
93e3usd1ad 9y 10 019z sjenbs uonendod uroq-ugoI0g oY1 Jo I8eIusd1ad 9yl JO 10113 PIBEPUEIS JYI JOYIIO ISNBIIQ PIPN[OXD 1081 9()§°T 1€ 1Y,
"019Z 03 198 SI pUEB PIIB[NI[BI 3 JOUUBD AD) Y3 ‘0IIZ SI SIYIUIq JYNS Y3rm 28e1uad1ad oy uayy 019z sjenba wu@umuﬁ
dVNS ym a8e1uaorad a3 10 019z s[enba s1gauaq JYNS Yam 98e3ua012d 313 JO 10119 PIEpUEIs 9Y3 I9YID ISNEII PIPN[OXD SIBI ,§/ ‘T I I,
"019Z 0 19 SI PUB PIAIB[NI[I 3q JOUUBD A7) Y3 ‘019z ST pardnooo 1ajuax ageiuadiad 9y uayyy "019z sjenba spjoyasnoy pardnodo-1a3uai jo
93e3uad1ad oY1 10 019z s[enba spjoyasnoy pardndd0-193ual Jo IZe3uddIad 9yl JO IO PIBPUEIS IYI JOYIID ISNEII( PIPN[IXI SIIBI} 96 ¢ I 219 [ 3
*019Z 03 198
SI PUE PI1E[ND[BD 9q JOUUED AD) 9Y3 ‘0197 SI et £11940d oY1 UIY A\ "019Z s[enbo d3ex £11940d pajewinsd Sy3 9SNEIIQ PIPN[OXD SIOII $9T 1B I [
‘papnjoxs a1e uonendod 019z YIim sioei],
"SISK[BUE SIY1 WOJJ PIPN[OXd J1aM I2P[0 pue ¢T page suosiad ou yum sidoei],
‘SISAJeUR SIY1 WOIJ PIPN[IXd 1M SP[OYISNOY OU YIIm $10ed] ‘wetolJ aduelsissy uontnnN [eauswo[ddng st JyNS,
“SISK[BUE SIY) WOIJ PIPN[OXd JI9M SP[OYISNOY OU [IIM SIOBL] 4
*SISK[EUE STY) WOIJ POPN[IXI dI9M PIIL[NI[D 3Tk sa1eT £119A0d [ITYM T0J ISIATUN ) UT suosiad ou [yarm s1oeIy,

0 [4 €l 0 1 +1009
p2183(] [eUOISS2J0I] uzoq uSaIo LSSUIUOIN 7T 3sed gPa1dn0Q 1uUy wA110A0J SO1ISLIAIORIBY D)
10 91eNpEID) B YIIM 21y OYA\ SUOSIdJ ur sjgauog a1y ey], siun) ur SUIAIT SUOSIdJ
+67 pa8y uonemndog J0 98eIUddI9] JVNS Surareooy Suisnoy pardnooQ JO 98e1UddI9]
JO 98eIUddI9] spjoyasnoy JO 98eIUddI9]

JO 98e3UddIdJ

panunuo) -y H1dV.L

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

Appendix B

Examples of Differences Between Census
Counts and ACS Population Estimates

2010 census and 2008-2010 American Community Survey (ACS)

counts for age-sex strata in a systematic selection of communities:
Fort Wayne, Indiana; Sterling Heights, Michigan; San Clemente, Califor-
nia; Valparaiso, Indiana; Sunnyside, Washington; Rayne, Louisiana; and
Ely, Nevada. Table B-1 shows the raw differences and Table B-2 shows the
percentage differences. Many of the communities examined are the size
of an average census tract. In many instances, the 2008-2012 ACS 5-year
period estimates do not approximate the 2010 census results when 5-year
age groups by sex are compared, and some comparisons include differences
by factors as large as two.

For example, in Ely, Nevada (population 4,255), the ACS reported 201
females aged 30-34 while the census reported 103, a 95 percent difference.
For males aged 15-19 years, the ACS reported 263 residents while the cen-
sus reported 168, a 57 percent difference. For Rayne, Louisiana (population
7,953), the female population aged 35-39 years was reported in the ACS as
437 and in the census as 258; for all people aged 40-44, the ACS reported
153, and the census reported 257. Though not included in the table, similar
differences appear in a sample of census tracts for the Bronx as well.

These problems are not confined to very small areas. For San Clemente,
California (population 63,522), the number of females aged 85 and older
in the ACS was 564, compared with 777 in the census, a 27 percent dif-
ference. For Fort Wayne, Indiana (population 253,691), the ACS reported

r I Yhis appendix examines the magnitude of discrepancies between the
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2,206 males aged 80-84, and the census reported 1,862, a 19 percent dif-
ference. The ACS also reported 1,253 males aged 85 and older, and the
census reported 1,450, a 14 percent difference. That is, the differences
are found for both tract and city estimates for geographic areas that are
smaller than the county level. Even with the difference in reference periods
(point-in-time census estimates and 2008-2012 ACS estimates), differences
of this magnitude in 5-year age groups are larger than what one would
reasonably expect.

Copyright © National Academy of Sciences. All rights reserved.
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Appendix C

Data Quality Filtering Rates,
1-Year ACS Data, 2012

the highest concentration of estimates that have low precision and
prevents their publication: see discussion in Chapter 5. This appen-
dix shows the filtering rates for the 2012 1-year ACS data.

The ACS data quality filtering process identifies data products with

e Table C-1 shows filtering rates by population for noniterated tables.

e Table C-2 shows filtering rates by population for iterated tables.

e Table C-3 shows filtering rates by estimate type.

e Table C-4 shows filtering rates by collapsing type and estimate type.

e Table C-5 shows filtering rates by state and estimate type.

e Table C-6 shows filtering rates by iteration group for iterated count
tables.

e Table C-7 shows filtering rates by topic.

e Table C-8 shows an alternate (to Table C-5) for filtering rates by

state and estimate type.

137

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

138

-3sonbaz s joued ay3 3e neaing snsuo)) aya £4q paredaid S1qeL ADYNOS

€LT €7€°09+°06 I8 YTH YT 8¢l 787010 +68°159 [e30L,

0¢C SLE“TSH'S §T5695° 61 8140T LE1°80T +000°T

$9 LS9LIFTL $90vLTET se 7€6°8LY 81€°96% 000°T-00S

L€T 686°666°L 8€T°0LT 6 $9 T0TbTe 085°9%¢ 005-0S¢
€1T LIS Y 6vS09°S 96 r€€681 §€560T 0ST-00¢

0'9¢ YSLYTLTL €L0°T0T°LT 611 LEL99S $80°ct9 00T-0ST

€0¢ 8€L655°TT LSY8T08T Sl 0S19LS £00vL9 0S1-ST1

(443 L0TT0E61 P1TSHE6T TLI ¥1t°806 LT1°L60°T STI-001

€0t 98€°165°S1 STLSET9T 0'Ce TEHTIL 80T°LL6 001-59
93e1U9019 ] paysiqng SaleWnISy 93BIU2019 ] paystqng S9[qeL, (spuesnoy)
‘parali SdBWINISH [elo], ‘parali Sa[qer, [eor, J8uey 271§
sojeWnSy So[qe], uonendog

710T ‘eie( 18Ok -1 A[uQ s9[qe patesaiuoN ‘uonendod Aq synsoy Suwidliy [-D ATIV.L

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

139

‘3sonbaz s joued ay3 3e neaing snsuo)) ay3 £4q paredaid S1qeL ADYNOS

€79 TEE8ELYT 0T0¢95°S9 6'8¥ 0T 188°1 L08%89°¢ [e30L,

0'Ce 1S6°18C°C 8€L°ST6°T 01 9T It 65 ¥91 +000°T
0'Th €85YS0 Yy ¥98°€66°9 $°LT 17678 990°€6€ 000°T-00S

4y L06°81€C 88+°688 0LE 6v8°TLT TLSYLT 00S-0S¢

$09 0¥8°991°1 ¥88°€S6°C 9°SH 1,706 966°$91 057-00¢

+'€9 Ly pre'e 880°590°6 v'6¥ 189°LST L1608 00T-0ST
L99 LI1°091°¢ +79°105°6 Tes 8.9+ 900¥€S 0S1-ST1
€69 S80°THL Y 0TSPIt ST €99 ovt6LE 0€1°698 STI-001

'eL 8L£°00L°€ POTPLLET 9°09 8+6+0€ 9T VLL 00T-59
93e1U9019 ] paysiqng SaleWnISy 93BIU9019 ] paystqng S9[qeL, (spuesnoy)
‘parali SdBWINISH [elo], ‘parali Sa[qer, [eor, J8uey 271§
sojeWnSy So[qe], uonendog

710T ‘e JBOL -1 A[uQ s9[qe] paiesd] ‘uonendod £q sinsoy ud[L] 7-D AIIV.L

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

140

‘3sanbaz s joued ay1 3e nearng snsua)) a1 £4q paredaid Siqel ADYNOS
*u01S12dSIp [BD1ISIIBIS JO QINSEAW B ST JUIIDYJI0D TUID) Y ‘I LON

'6€ SS9°861°STT 968°886°681 €6¢C 98+ 168 T0£9€€°8 [BI0L
691 708°¢6 Yr6TIT €'7¢ 7T8°59 80LY8 oney

61 LE1P6¥S 8°665°S ¥'S 096°LTL L8%°69L UeIpIN
JGerrreN

00 149" vl 00 9 79 ISIL JO 93y UBIPIN

00 790°LT1 790°LT1 00 9€T8T 9€T8T ELCISEIERORLID)
'y $6T°€98°08 €TETIITLET 9¥€ TETHSO%E TPy €LY unoy uvopendog
8'C¢ $99°CESTT 8S0°9LT LT Y4 8L7°0TL 155996 uno) Jru[) SuIsnoy
0t €0L‘8THST €19°7LS LT 4 661°9¢€8 TELLLTT unoy poyssnoy
€T €/8°669°T 067°88T°C 9v1 86£°8SY ¥8+°9¢€¢ 21882133y
98eruad1g paysiqng SO1BWINIST 98eruad19g paystqng sa[qeL. od4T, arewmsy

‘paraig SIBWNSY [elo], ‘paalI S9[qeL, [eioy,
SIBWINSH sa[qel,

TT0T ‘eae( Feax-1 ‘od4, arewmsy 4q sinsoy SuliafL] ¢-D ATAVL

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

141

ENSRNNROU

ISIXd
mvoﬂv Eﬂwu U 15

9°9¢ £98°T0% 0T€£°S€9 9°8¢ crecy 065°0L a1aym sa[qel q 210382133y
SISIXd 9[qel ) ou

SST TTE6SLST 790°S8+°0¢€ 97 Y8I°LLY'T $8€TL6 T a1yMm S9[qeI [e30L,
SISIXd 9[qe3 ) ou

69T 708°€6 PP6°TIT €7¢ 77859 80L¥8 219 SI[qel oney
S$)SIX9 9[qe) D) ou

61 TETv6b S T8°665°S ) 096°LTL L8Y°69L 21yM sI[qel UeIpIN

S$ISIX3 9[qe) D) ou oderrreIN

00 ¥l 144! 00 9 9 oroym sa[qes g ISIL] JO 98y UBIPIN
S$ISIX3 9[qel D) ou

00 790°LT1 790°LT1 00 9€T78¢ 9€T‘8T 21yMm $3[qeI JUSDLYFR0D) UL
wum_xu v—n_.mu U ou

¥'81 ISTES9TT L0€°€8T YT 6T 86T L0L 186°C00°T 219y M s3[qel uno) uonendog
SISIXd 9[qe1 ) ou

YT S0€°050°S 80,7999 691 LTSLSE TLE0EY orayM S3[qed §  IUNO)) IU[) SUISNOH
SISIXd 9[qe31 ) ou

4% £90°8TH'T 0PEHEST $6 ¥6£°9€T 9€T19¢ 219 SI[qel Junoy pjoyasnoy
S$)SIX9 9[qe) D) ou

91T 699C16 SELYIT T $01 $88°¢cse Y0€‘S6€ 219y s3[qel 21882133y

98eIU0019 paystqng S91BWINST ErlalicRieR | paystqng sa[qeL. 1032180 ad41, arewmsy
"ﬁuuou:nﬁ SAJeWIIS —.muo..ﬁ ﬁﬁwuuu:m m@-ﬁﬁ:—x _.mqu—l ﬁ@m&.m:OU

mvumgﬁwm muﬁﬁmrﬁ

7107 ‘ere( eax-T ‘9d4T srewmnsy pue £103918)) pasdefjo) 4q sinsay Suti $-D FTIV.L

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

142

-3sonbau s joued ay3 3e neaing snsuo)) a3 £4q pasedaid S|qeL ADYNOS
*uoISIadSIp [BD1ISIIBIS JO 2INSEAW B ST JUIIDYJI0D TUID) 3y [, ‘I LON

9'8¢C TLL0TLYE 020°059°8Y L'8T S88TT6°T ¥€7°969C SI[qEl O [eor,
¥'9T TT91T9°9T 867°681°9¢ ¥'8T CITYTET 90€‘618°T S3[qe1 D 1uno) uonendog
¥'ST 0S¥°899°C T0L°€ST e 017 0€8°11C 060°89¢ S9[qe} D) IuUnop) Ju[) SuUISNOH
6'Th 79€°060°S 9/8TT6°8 1°9¢ TLYTE 8+7°80S $31qe1 O unoy p[oyasnoy
4 LESOVE SHT‘88¢ €€1 0LT‘T9 065°0L $3[qe1 O 2132133y
um_unw
muOﬂv uﬁﬁmu U 19
9°0S €LS8TLYS YLL€S80TT vt LIV T6Y T 780°899°C 219ym $3[qel g [eoL,
um_unw
muOﬂv uﬁﬁmu U 19
6'0S TTS88STH 8TICHL 98 8¢y 0CLTT0°T PST1T8T 2Ioym sa[qel g uno) uone[ndog
um_unw
muOﬂv uﬁﬁmu U 19
18t 016°918°C 6¥9°65€°L L'€Y 176°0ST 060°89¢ 21YM SIqEI g IUNOD U SUISNOH
1STX9
muOﬂv uﬁﬁmu U 19
608 vLTOT6 L L69°ST1°91 8 Sy €EFSLT 8¥7°80S aIoyM sa[qel Junoy poyasnoy
d8eIuad1 g paystiqng sojBWINISH 98e1u2019] paystqng S9[qe], 1032180 ad47 arewnsy
‘parai SojeWIISy [elof, ‘pazalI s9[qe], [eloy, pasdefon
S91BWINISH S9[qe],

panunuoy -0 HTdV.L

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

143

ponuijuor)

8t 0TH 1€ T SIHFOTIYT ¥'6€ €SL'6h 860°C8 junod> uonedog BwEqey

Tle 665°L0T 918°10¢ €9C PISTI 88691 UN0d J1UN SUISNOH BwEqey

4 LTSYLT LY Y8y ¥ 9¢ LTI Sy Te 3unod poYasnop| BwEqey

A §90°%6¢ ovb 8¢ ¥ST 1L6°L YTr'e 21582133y eweqely

sa1€1g 3UISSOID)

0°St Teh6£8°¢C 90T°LTIT‘S 9'61 €9¢°081 0TH*vTT [eor, sarydersoan

sa1€1g 3UISSOID)

6701 80LT 0b0°€ 9vT 8¥6°T 08T°C oney sarydersoan

sa1€1g 3UISSOID)

A 9ST 08T LSTTST 0¥ 16861 Y1L°0T ueIpIN sarydersoan

J3errew sa181g 3UISSOID)

00 0T 0T 00 01 01 18T JO d5e URIPIN sarydersoan

sa181g 3UISSOID)

00 0TH'E 0TFs 00 09 092 JUIDYFI0 U1 sarydersoan

sa181g 3UISSOID)

79T ¥6S°LTLT 996%69°¢ 9°¢T IS1°96 S6L'STL junod uonendog sarydersoan

sa181g 3UISSOID)

ST SL6°T6E 09+°T9% iaa §LTTT 0€0°9¢ UN0d J1UN SUISNOH sarydersoan

sa181g 3UISSOID)

1€ €ETIIS SHIThL ST 956°ST T6€b€ JUN0d PlOYISNOH sarydersoan

sa1€1g 3UISSOID)

11 97€°TS 006°8S YL TLEET 0¥ b1 2132133y sarydersoan

98eIu019 paysiqng sajewinsy 93e1U2019] paysiqng sa[qe], adAT, aeIg
nmvo.uoﬁ_m wuuwaﬁmm ﬁwuo..ﬁ n—uuuuu—qm wuﬁﬂmrﬁ —NHO.H uumaﬁwm

Sd1BWINISH sa[qer,

7107 ‘ele( TeaX-T ‘9d4AT arewmnsy pue 211§ £q SInsay Suid] §-) FIIV.L

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

0°0% 0€8C0LT 6708€8°C 6'1€ T8L°S9 79996 junod uonendog BuozZIY
Sy LT8°TET $9€°55¢ L'¥e 090°ST 700°0T Junod 31un JuIsnop euozZIYy
8Tt 9T€9Te 6LT0LS ree 96°L1 LTH9T JUnod p[OYdSNOH] euozZIYy
1'LT vL6°TE 09T'St €Y1 ¥05‘6 96011 218580133y euozZIY
gee 0€L'c6€ 6v€T6S 9'TT ST1°0C $66°ST [e30L, BSE[Y
89 8T¢ (433 I'6 0T ¥9T oney BISE[Y
[ 0vTLL SSHLL LYy 98T°C 66€C uerpay BISE[Y
oGerrrewr
00 T T 00 I I 3s1y jo a3e ueIpaly eysely
00 96¢€ 96¢ 00 88 88 JUSIOYJI00 Ul BSEY
L'vE I 6LT 1+8°LTY 8°9C ¥L9°01 YLS Y1 junod uonendog BSE[Y
1'+¢C LE9°0Y 8+5°cS (Y L¥ST ¥10°¢ JUNod Jrun SUISNOH BSEY
v Iv 8T€°0S $€6°S8 1°0€ 984T €86°¢ JUNod PlOYISNOH BSEY
§Ie €6e’s 0789 L0T €6b°L TLYT 1e32133y eyse[Y
81t YT Tr6 1 LLSLEE S L'TE +09°86 LSY 91 [E30L, eweqe[y
8€T (45! ¥86°1 $1e 0701 88+°1 oney eweqe[y
ST L68°S6 1+€°86 0L 9.L5T1 L1SET UeIpIN EWEqE]Y
J3errew
00 T 4 00 T T 3s1y JO 98e uLIPIN rwreqery
00 €T €TT 00 96% 96% JUSIOLYFI0 1L eweqe[y
98eIu019 paysiqng sajewinsy 93e1U2019] paysiqng sa[qel, adAT, aeIg
‘pataiIg sojewISy [e3oL, ‘paraig SI[qEL, [e3oL, arewnsy
So)BWITIS SI[qEL

144

panunuoy -0 HTdV.L

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

145

panu1guoy)
9l
0°0
00
8°LE
43
81y
Y4
444
[
1'c
00
00
LY
€¢¢
€9
1'vC
98¢
68
9l
0°0
00

LLLOLY

T
08¥°ST

€9¥°00¥°0T

69€°0LET
6784561
819861
119886
T8
IST1S

T

8811
LIS*LLY
198°c01
CHH8ET
LTSST
S69°CIH'T
LTIT
186°€T1L

4
879°C

686189

4
08t°ST

LY09TL 9T

0¥T°€60°C
€91°65¢€°¢
009°99¢
$9S°9LLT
950°T
LYETS

4

881°T
690°€8T°1
19091
66L°LST
09+°0¢
$89°6T6°€
9€€C
L8LSTT

4
8T9°C

0°0
0°0
[
8°¢€T
¥0€
Lel
€ee
6T
LS
0°0
0°0
10} 4
L'LT
y'LE
€C1
1°LT
[Nt
84
0°0
0°0

107°68

13
ovve
LTTE0Y
87868
$9T801
L0¥°9S
€L6TS
85¢
€849

I
¥9¢T
960°9¢C
0tS9
08¥°L
STy
T59°5T1
SSST
0TTS1

¥8¢

I¥LC6

13
ovb'e
0€€°69¢
0T8°LTT
199°6ST
09€°59
6S6°LL
6L
S61°L

13

¥9¢T
0Ly
wWo'e
Ly6'TT
910°S
6€H°TLL
TSLT
ST6°ST

8¢S

UBIPIN
J3errrewr
1511 JO 93k UBIPaJN

JUAIOYFI0D TUID)
junod uonemndog
Unod Jun 3uIsnoH
1UNOD P[OYISNO]
2eda133y

[B30L

oney

UBIPIN
o8errrew
3814 JO 93e UBIPIIN

JUSIDYJI0D TUID)
junod uonendog
1Unod Jun JuIsnopy
JUNOd P[OYasnoH
1e32133y

[elof,

oney

UBIpIN

oGerrrewr

381 JO 93e uBIPaN
JUSIDYJI0D TUID)

eIuI0jI[E)

eruIojI[e)
eruIojI[e)
eruIojI[e)
EruIojI[E)
eruIojI[e)
EruIojI[e)

mmmﬂwxu<

mmmﬂwxu<

sesueyIy

sesueyIy
sesueyIy
sesueyIy
sesueyIy
sesueyIy
sesueyIy
BUOZLIY
BUOZLIY
BUOZLIY

BUOZITY
BUOZIIY

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

91 vLE€L 1SSp2L vy 96L°6 LyTOL UBIPIN INJBUUOD
J3errrew
0°0 C T 0°0 1 1 1511 JO 93k UBIPaJN INOTIIUUO))
0°0 69T 7691 00 9L€ 9/€ JUDIDYJI0D TUID) INOTIIUUO))
T9¢ 799911 SOE°LT8‘T $6T €/8°ct 8€TT9 3unod uonendog MINI2UUOD
6'8T 79L°T91 96L°8T¢ 60T €81°0T 8.8°C1 UN0d J1Un SUISNOH I0d1399UU0))
91§ IrSPIT £91°29¢€ I'1€ 8TLTT STOLT 3Unod ploydsnoy INdIIUUOT)
0°0¢ 86T°€T 0r1°6T 6'TT 1679 124 W) 21230133y SlikleRELi g}
L9€ 87€090°C $€8°98T'e €LT ¥76°€0T1 P16°THT [eloy, ope10jo)
66 vrLT 9€6°T TET 09T‘1 SFT oney opeIo[o)
0T 8906 796°S6 ¥'S YLV TT 06T°€T UeIpajN ope10jo)
o3errrew
00 [4 4 00 1 I 3814 JO 93e UBIPIIN opeI0[0))
00 8L1°C 8L1°C 00 ¥8¥ ¥8¥ JUSIOYJP09 UL ope1o[oD)
L'LE €L0°99%°1 YOI‘TSET 8°1€ 609t TIT°08 junod uone[ndog OpeIo[oD)
€1€ L8STT0T r1Sv6T 't €85°TI LLS9T unod Jun JulsnoH OpeIo[oD)
8'cy €9.°69T 6T9°TLY see SSST T06°1¢C Junod pjoysnoy OpeIo[oD)
LY €¥T°8T 0Ts°LE S€1 856°L 9616 2e32133y opeIo[0)
8°9¢ P1ITETIPL I8T'9¥1°€T TSt S65°6SL €L9°ST0°T [e30L EIUIOHED
'8 9r9°TI 09L°€T 901 9TT’6 0TE01 oney eIuIOqED
98eIU0019J paysiqng S9jeWINIST By jalicRieR | paysiqng sa[qel. adAT. BN
‘paxalg sojewnSy e, ‘pazaliy S9[qeL, e, djewinsy
SalewInsy S9[qe],

146

panunuoy -0 HTdV.L

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

147

ponujuoy)

§0¢

L'81

oy

1Y
€8¢
yel
"

00

0°0

L'6€
8'C¢e
9ty
ST
0°¢¢
Tyl

861

[SYA A

6SL1T

¥89°ST

688°C
9/8°8%€
16T
81+°91

4
8L¢

91T 9T
YLEYE
S8T9Y
16y

609°CH9°T
1671

861

rE0p1T

¥4L°9T

696°T

01t'e
SEP SIS
9¢¢
79991

4
8L¢

Y0t 80t
PITIS
670°C8
0189

LST1°0€S°C
¥0S°1

9t

Syl

6T

001
9°LT
6°LL
144

0°0

0°0

y'ce
9'¥T
gee
Vel
1°s¢C
681

44

18¢°S

88T°1

SO¥°1

4y
796°L1
L0T
061°C

13
¥8

00t°6
891°C
0€8C
78¢€°T

€5T'e8
Sle

144

6L

L0S°T

T66°T

9¢8
¥18%¢
(4Y4
06T°C

13
8
T16°€T
LL8°T
T08°¢
96S°T

LTOTIT
8TI°T

oGerrrewr
151y JO 93e UBIPaN

JUAIOYFI0) TUID)

junod EOUNT.—QOAH

Junod Jrun Sursnofy

Junod pjoyasnoy

91830133y
[eloL,
oney

UBIPIN
J3errew
1511 JO 93k UBIPaJN

JUAIOYFI0) TUID)
junod uonemndog
Unod Jun 3uIsnoH
1UNOD P[OYISNO]

2eda133y

[B3C0L
oney

erquinjo)
jo 1IsIq

BIqUINOD)
JO RIS

BIquINoD)
JO RIS

BIquInjo))
Jo 18I

rlquimion
Jo 11sIg

erqunjo)
Jo 1o1sIg

IBME[(
IBMEB[R(

IBME[(

TEMEB[(
TEMEB[(
TEMEB[(
TEMEB[(
TEMEB[(
TEMEB[(

INO12UT0Y)
INd12UU0Y)

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

148

¥’ St 8€9PPI°T 1059T6°€ €8¢ T05°C8 PELEET junod uonendog 131025
9'8¢ 6L9°T0€ 899°T6Y L'6T £SP6l ¥L9°LT JUN0d J1Un JUISNOH 131025
9 0T YTy ST0°68L 6'9¢ €L0°€T €9¢°9¢ JUNOd PIOYISNOH 137095
08T 6L0°SY 07979 €LY 10L°CT T5€e°6T 21032133y 137095
€6¢ 88°€0€°9 SH0°68€°01 €6T 09T°TTe 6L8°SSY [e3o], epLIO[]
181 190°S 9L1°9 €T AYNS €9y oney EpLIO[]
81 8£5°00€ £01°90¢ s 888°6¢ SLOTH ueIpaN epLIO[]
J3errrewr

00 T 4 00 T 13 38Ty 3O 98e URIPIN epLIO[]
00 8+6°9 8469 00 Prs1 ST JUIIOYFI00 Ul epLIO[]
'l STSILFY 606°T0S°L Sy 66T°L91 ThS'ssT unos uonendog epLIO[]
$1e 8T9°€H9 ¥75°6€6 (Y4 86£°6€ 788°CS JUN0Od JIun SUISNOH epLIO[]
b 0L6°1+8 61L°L0S‘T (%43 9¢L' Sy £98°69 JUNod PlOYIsnoH epLIO[]
9°§T 9,068 099611 €qr LE8YT 9€€°6¢ 2e82133y EpLIO[]
eIquinjo)

86T #80°80¢ $6T°96T 0Tt 9101 $00°€T [e3oL, jo msiq
erquinjo)

I'6 091 9.1 'zr 911l (43 oney jo tsiq
erquinjo)

60 LS9°8 TEL8 v'e 6S1°1 00C‘1 UeIpIN jo pmsiq
93BIU9019 ] paysiqng sojewInIsy 93e1U2019J paysiqng S9[qe], adAT, RIS

‘parali SdBWIISH [elo], ‘paraig sa[qer, [elo], jewnsy
sojeWNSH so[qe],

panunuoy -0 HTdV.L

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

149

panu1guoy)
LT
00
00
6'9%
§6€
|4
6°SC
(Y4
9'C
l
00
00
86T
8'¥C
T9¢
Sl
ey
1°€C
1'c

0°0

0se‘ee

4

6L
SOSYSH
L8LY9
¥95°L8
70101
Y9¥ Set
oy
§8e‘0t

T
89%
100°sS€
LLS LY
9089
0789
1€9°8L0%¢
98+°C
606981

4
9€9‘¢

T06%€

4

6L
SSP5S8
960°L01
L98°TLT
0r9°€l
$00°00Z
Iy
£79°0¢

4
89%
685°50¢
¥87°€9
6SS°T0T
090°8
698°9¢¥°S
€TE
S61°091

4
9€9°¢

9
00
00
Yy
le
Yoy
8¢l
€6l
13
6°¢
00
00
§ee
891
8'¥C
L8
(43
6°6C
8¢

0°0

v8¥ Yy

1

9Ll
8L0°LT
1Yy
ISLY
L18°C
16L4T
10€
§TLT

13
Y01
XY
£96°C
6€8°¢
S08°T
686091
00L°T
7SL°0¢

808

L6LY

!

9L1
8€16C
8209
$96°L
rre'e
61L°0€
(453
S€8°T

13
¥0T
TTTLY
798°¢
LOLY
9L6°T
SL8°8¢€T
b
610°CT

808

UEIPON
o8errrewr
3814 JO 93e uBIpaN

JUSIDYJI0D TUID)
Junod uonendog
Junod Jrun SuISNopy
JUNOd P[OYasnoH
91830133y

[e30].

oney

UBIPIN
oGerrrewr
1517 JO 93e UBIPaJN

JUSIDYJI0D TUID)
junod uonemndog
1unod J1un SuISnopy
JUNOd P[OYasNOH]
2eda133y

[B3C0L

oney

UBIpIN

J3errrewr

151 Jo aSe UBIPIIN
JUSIDYJI0D TUID)

oyep]

oyep]
oyep]
oyep]
oyep]
oyep]
oyep]
emep]
emep]

eMe]

emeH
emeH
emeH
emeH
emeH
emeH
©181090)
©181090)
©181090)

e131090)
©181090)

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

150

oGerrrewr
00 4 4 00 3 I Is1y jo a8e ueIpIN euEIpU|
00 960°¢ 960°¢ 00 889 889 JUSIOLGFI0) UL eueIpuy
S 9% TE6°L8LL L6€erE e €0¥ Y¥6°L9 vL8ETL unod uonendog BUEIpU]
T9¢ T0T°L9T 8%9°81¥ 067 0TL91 ¥95°€T 3unod Jrun JuIsnoH BUEIpU]
69t LSS98¢€ SE8TLY $'8¢ 19161 €ETTE JUno3 ployssnoy eueIpuf
99T 8€T‘6€ 0Tees 691 858°01 TLOET e80133y eueIpuf
8 1% 0LS‘CEF Y €06°919°L €1€ 69%°61T 9€TES [eaoL stout[]
60T 08S°¢ 8TSy 8°LT (4344 96£°¢ oney stout|[p
61 LS1°0TT 8TYYTT $'s 1917 8¥8°0¢ ueIpay stout|[p
J3errrewr
00 4 4 0°0 T 1 381y JO 98¢ ULIPIN stoutr
00 ¥60°S ¥60°S 0°0 TEeTT TETT U205 TULH stoutr
€y €YTITIE 868°005‘S L'9¢ 65811 95€°/8T juno> uonemdog stoutr
¥9¢ 650°8€Y 778889 8T WeLT TLL°8E JUNod JIun SUISNOH stout[x
VLY €86°08S T0¥°SOTT 0°L¢ T67°TE ¥TTis JUNoS ployasnoy stoutr
§9T SHY9 0€L°L8 191 1S0°8T 805°1¢C 1e32133y stout[x
6Vt 6¥TTS9 LSYPSTT 6'v¢ 978‘ce LL6TS [B30L OoyepI
€T LYS 0L ¥'6t €LE 8¢S oney oyep[
98.IU9019 ] paysiqng SOJBWINST By jaliRIER | paysiqng sa[qe, adA1, 181G
‘paxalg sajewnsy [elo], ‘pazaliy So[qe], [elo], ewnsy
S1BWINSH sa[qer,

panunuoy -0 HTdV.L

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

151

ponujuoy)

1'8¢
et
91
0°0
00
§'6¢
yle
vy
1°ce
9°0%
0'1¢
[
0°0
0°0
[ a4
L'1€
'Ly
80T
L'ty
(44
[

9€TTELL
956
£80°€S

T

YTl
019°66L
CISELT
9TH L¥1
8IH91
PSTEOT‘T
T8
Tes‘es

T
Wl
LTYELL
8S9PIIT
SLY T
L¥6°91
8€+°685°C

£80°C
YTrieet

€6€°0€8°T
880°T
£€6'cs

4

YTl

€6 TTE T
TIS°S9T
119°69T
080°1¢C
LOE°LS8T
YOL‘T
9TLYS

4
W'l

08€ THE‘T
9r6°L91
L1S°69C
06€°1¢
671679

TSLT
SOV 9€T

6°LT
91
LY
0°0
0°0
6°C¢
1'vC
¥ye
8°7C1
9le
08¢
6'S
0°0
0°0
9°LE
09t
¥'8¢
6'Cl
8¢¢e
6°'1¢
19

SL8LS
¥89
190°L

I
LT
90T 0¢
€L0°L
TL08
908y
0€L°SS
96S
LLOL

I
9.1
¥TS8T
€669
€69°L
0LSy
S8EPET

SO¥‘1T
809°L1

17€°08
918
CI¥'L

13

LT
920°S¥
91€6
60€CI
891°S
T0S°T8
8¢8
TS,

13
9.1
889°St
€S¥6
06+°C1
PrTs
SH1€0T

¥90°C
6¥L°81

[e30L
oney

UBIpIN
o8errrewr
3814 JO 93e UBIPIIN

JUSIDYJI0D TUID)
junod uonendog
1Unod Jun JuIsnoHy
JUNOd P[oYasno
1e32133y

[elof,

oney

UBIpIN
oGerrrewr
381 JO 93e UBIPaN

JUSIDYJI0D TUID)
junod uonemndog
Junood Jiun SuIsnoH
JUNOd P[OYasnoH
91830133y

[eloL,

oney
ueIpapy

sesuey|
sesuey|

sesuey|

sesuey|
sesuey|
sesuey|
sesuey|
sesuey|
sesuey|

BMO]

BMO]

BMO]

BMO]
BMO]
BMO]
BMO]
BMO]
BMO]

BUBRIpUT

BUBRIpUT
eueIpUy

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

0¥ 108681 €60°9L1°¢ 9°0¢ €1.°96 TLE6ET [el0], BUBISINO]
0T Y01 888°T ¥'9T w01 9I¥1 oney BUBISINO]
Tt 71816 €86°¢6 €9 850°CI €98°CI UBIPIIN BUBISINO]
oGerrrewr
00 T T 00 T I 181 JO 95 UBIPAN BUBISINO]
00 ¥TIe yTrc 00 wuy wuy JUIIDYJR0D TulD) BURISINOT
6T 0F¥0TET €6L°€6T°C L9€ ey 9TI‘8L Junod uonendog BUBISINO]
1'1€ L8L°L61 TITL8T 9'$T ST0°Ct 99191 1unod yun JuIsnop BURISINOT
6T 1+0°€9¢ 116°09% L'YE 6€6°CT 6S€°1T Junod p[OYasnoH BURISINOT
¥'TT 16£°8T 08$°9¢ 8¢ YEL L 896°8 21e82133y BUBISINO]
6T 8YTSITT LYY 9TIC 8'¢c¢ €18°19 TIEc6 [e30], Apauay]
9'ST 1+6 ¥9T°1 1'v€ $79 86 oney Apryuay]
1T €1€19 95979 79 SL0°8 7198 UBIPIN Apryuay]
J3errrewr
00 T T 00 I I 181 JO 95 ULIPA]N Apryuay]
00 1 (440 00 91¢ 91¢ 1UBIOYFI0 TUTD) Axpmyua)y
9'SH SPLSE8 0SL°S€ST 90t 950°1€ 80€°CS Junod uonendog Apryuay]
¢ee 9,781 98T°T61 6'LT 908°L €78°01 3Unod J1un SUISNOH Axpmaua)y
(Y4 91,891 £18°80€ 8'LE $68°8 00€v1 3Unod pjoyasnoHy Apryuay]
€T €€8°81 06%T 91 6€0°S ¥00°9 21880133y Apryuay]
98eIU0019 ] paysiqng SOJBWINST By jaliRIER | paysiqng sa[qe, adA1, 181G
‘paxalg sajewnsy [elo], ‘pazaliy So[qe], [elo], ewnsy
Sd1BWNISH S9[qeL,

152

panunuoy -0 HTdV.L

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

153

ponujuoy)

L'1€
9 Sy
1ce
08¢
L1
L1

00

00

8¢
8°¢¢
9°Sy
9t
<y
8'¥C
LT

00

00

9ty
€8¢
YLy
[ 44

TTTTHT
¥,€°80€
8€0°S€
68T°SELT
6LET
950°18

4

TL8T
9IFTHTT
YTr Il
¥81°1TC
96T
16£¥8S
)44
158T

T
999
0TS0
0SS49

SLO9L
7698

0€6°TSE
€£€996
056t
L6T°66L°T
7991
18+¥°C8

4

/8T
§L9°120°C
9€1°€sT
LTT90¥
ovTiee
650966
68
0S€°6¢

4

999
96€°61L
85006

STS YY1
0L¥ 1T

9¥¢
6'¥¢
gel
¥'8¢
87T
14

00

00

L'CE
1°LT
0°s¢
0¥l
8°¢¢
1ee
'L

00

00

S 0v
9§t
1°0¥
9°S1

€86%1
LLO'LT
LTS6
686°L8
€96
€78°01

91y
99€°9%
T6€°01
1€TCl
L6L°9
1€68T
L6T
LyL'E

8t
8y
0LL%€

010%
vLET

$98%7T
949
0T0°TT
L€8°TTT
8¥TT
LEETT

91y
85889
8¥TH1
STS81
Y06 L
0rL'EY
La4%4
rE0y

8¥1
$0S4T
690°S

8699
TI8°T

1Unod Jrun Sursnofy
JUNOD P[OYISNOL]
aeda13dy

[E30L

oney

UEIPON
o8errrewr
3814 JO 93e uBIpaN

JUSIDYJI0D TUID)
Junod uonendog
Junod Jrun SuISnopy
JUNOd P[OYasnoH
91830133y

[e30].

oney

UBIPIN
oGerrrewr
1517 JO 93e UBIPaN

JUSIDYJI0D TUID)
junod uonemndog
1unod J1un SuISnopy

JUNOd P[OYaSNOH]
91830133y

$139SNYJLSSBIN
$139SNYJLSSBIN
$139SNYJLSSBIN
pue[freIN
pue[Are]N
pue[freN

puejL1ejN
puejLIejN
puejLrejN
puejL1ejN
puejLrejN
puejL1ejN

Qure

Qure

Qure

Qurej
Jurej
Jurej
Jurej

Qure A
Qure

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

154

1ce 121081 90€°§9¢ §9¢ 086°01 €€671 UN0d Jrun SUISNOH EIOSIUUIN
'Ly 8ST°STT LSLSTY 6°LE ITTT 0€L'61 JUNO3 ployasnoy ElOSaUUIN
8°¢€T 9€L°ST 06L°€€ Yyl 680°L ¥8T8 132133y EIOSIUUIN
0°0% €69°91.L%¢ 19¥°061°9 9°0¢ 00¥°881 €9°TLT [EI0L UeSIYIIN
81 T00°€ 089°¢ 9¥¢ 780°C 09LC Oney ueSIydIN
[ STEBLL 66€°T8T 6'S 665°€T TL0°ST UEIPON ueSIydIN
o8errrewr
00 4 4 00 I I 3s1y jo a8e ueIpaN ueSIgorN
00 o1y orLy 00 076 076 JUSIOLI205 TULH ueSIyaIN
&y €40°085°C LELOLY Y L'9¢ 66€°96 0LT°TST junod uonendog ueSIgOrN
€0¢ €€T°06€ 0T8°65S 1 Y4 Teset 0181 Junod Jun SuISNOH ueSIgorN
L'Ey €80°90S €8€°868 §ee £98°9C 1€9TH JUNOS p[OYISNOH ueSIgOrN
6'7C §96'%S 00€°TL Tyl 000°ST 08%°L1 91e32133y ueIIN
8°8¢ YST06£C 1LLC06°€ L'8¢C Ly1iTTl 8STILY [E30L SHISOYIESSEN
8¢l €56°1 0T€T 1'1C €LET 0bLT oney SHOSOYIESSEN
9l €TIETT Y6611 s 86671 908°ST UBIPIN S1IOSNYILSSBIN
oGerrrewr
00 z z 0°0 1 1 1517 JO a8e UBIPI]A S$119SNYJBSSEIA
00 019C 019C 00 08¢ 08¢ JUSIGL200 Ul SHISMYIELSSTIN
1°0¥ €46°L89°T 765°818°C L7EE 809°€9 00096 junod uonemdog SHOSOYIESSEN
98eIuad19 paysiqng sajewinsy 93e1U2019] paysiqng sa[qe], adAy1 aeIg
‘para[ig so1eWIST [elo1. ‘paralfig SI[qeL. [el01. arewInsy
SO1BWINISH So[qeL

panunuoy -0 HTdV.L

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

155

ponujuoy)

00
0°0
v
09¢
T8y
1'9¢
L'y
€le
0'C
0°0
0°0
1'8%
Tye
344
TLT
T6¢
81
1'C
00
00
€0y

T
98T°C
T6TYTET
786°L61
6£8°98T
L0T°6T
990498
8¢9
L90°SH

T

P01
9YT$8S
LL8°T6
$60°9¢C1
L60°€T
918¢8L°T
L
L19°%8

4

796°T
86L°69T°1T

4
98T°C
9TL8IF'T
81160€
$90°96%
0L£%6¢
€STT98T
876
€00°9%

4

PH0°1
€LSLTTT
TLITHL
1559TT
086°LT
£98°€€6°C
LT

9+ 98

4

7961
098°811°C

00
00
Ty
86T
9°6¢
991
L'vE
'y
1)
0°0
0°0
6’1y
98¢
9°LE
81
0'1¢
9¥¢
€9
00
00
T9¢

80¢
0LV 6%
[44aq’
LLS'ET
8+0°8
LELYYY
0T
186°S

€T
S6TTC
0L9°S
1559
L6S°€E
$68°88
986
6ET°TT

9y
810°9%

80S
808
66€°LT
886°CC
59
11589
969
€T€°9

1

[4%4
90¥°8¢
96 L
66¥°01
80ty
ThL8TT
80€‘T
78811

I

9I¢y
891°CL

oGerrrewr
151 JO 93e UBIPaJN

JUSIDYJI0D TUID)
junod uonemndog
unod J1un SuISnopy
JUNOd P[OYasNOH]
2neda13dy

[B3C0L

oney

UBIpIN
J3errrewr
151 Jo aSe UBIPIIN

JUIOYJI0D TUID)
1unod uonendog
JUnod Jrun SurSnofy
JUNOD P[OYISNOL]
aeda13dy

[E30L

oney

UEIPON
o8errrewr
3814 JO 93e UBIPaIN

JUAIOYJI0D TUID)
1unod uonendog

LINOSST]A
LINOSST]A
LINOSST]A
LINOSST]A
LINOSST]A
LINOSST]A

1ddrsstssTjnp

1ddrsstssTjnp
1ddrsstssTjnp

1ddisstssTj
1ddisstssTj
1ddisstssTj
1ddisstssTj
1ddisstssTj
1ddisstssTj
BIOSOUUTIA]
BIOSOUUTIA]

BIOSOUUTA]

BIOSIUUIIA]

BIOSQUUIJA
BIOSOUUTA]

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

oGerrrew

0°0 4 T 0°0 1 1 151y JO 93e UBIPaN BYSBIQIN
00 v6S ¥6S 00 (43} (43} JUITIYFI0) TUID EYSBIGIN
9°¢€ 19LSTH 8¥9°1%9 $6T 60¥°ST 988°1¢C junod uonemdog BSBIQIN
€€T 0919 TTE08 661 179¢ 1Sy Junod 3run ursnoy BSBIQIN
€0¥ 9%6°9L 106°8TT 1°ce LSOy ¥L6°S Junod PlOYasnoy eYSLIqN.
$'0t SET'8 0€T0T 901 wWT'T 80S°C aedaissy BYSEIQIN
TSt €06°98t €0¥°888 79¢ LL8YT 986°8¢ [e10], BUBIUOTA]
S€T Y0¥ 8¢S €1¢ TLT 96¢ oney BUBIUOTN
143 68T°ST 81°9T 9'8 06T‘€ 865°€ UBIPIN BUBIUOIN
J3errrewr
00 4 T 00 1 1 3515 JO 98e UBIPI]N BUBIUOTA
0°0 ¥6S ¥6S 0°0 (43 (43} JUIOYF20) TUID) BUBIUOIA!
LY §80°LE€ 8¥9°T#9 Sey 8e€TI 958°1¢C junod uonemdog BUEIUOIN
(49 965°CS TTE08 0°8¢ €5Te 1Sy UN0d Jrun SUISNOH EUBIUOIN
6°0S 0T€°€9 106°8TT 8 T¥ vLYE ¥L6°S 3UN0d PlOYasNOH BURIUOTN
(Y4 €79°L 0€T01 961 L11°T 80S°C 2e80133y BUBIUOTN
T'vy STLOT6T 61€°8TF°C (49 00T‘86 000°0ST [ea0L LIMOSSTN
0'ce 7851 7€0°T ¥'6C 9L0°T ¥TsT oney LINOSSIIA
1T ¥€9°86 0TL°001 19 866°C1 rr8el UBIPIN LIOSSTIN
98.IU9019 ] paysiqng SOJBWINST By jaliRIER | paysiqng sa[qe, adA1, 181G
‘paxalg sajewnsy [elo], ‘pazaliy So[qe], [elo], ewnsy
sajewnsy SI[qEL.

156

panunuoy -0 HTdV.L

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

157

ponujuoy)

9ty
€LT
§C
0°0
00
vy
6°'1¢
8'6v
6°'CC
98¢
ST
60
00
00
6T
yee
yee
8'1¢
(43
€l
L1

789°0%S
L0V
9L0°LT

4

0€9
S6S°LLE
900°8§
10989
$9¢°8
L09°v88
L
rr1°9¢

T
878
9rE0E9
79L°S8
0S9°6T1T
0STTT
L9T°66S

8SY
1€LST

1€TTh6
09§
¥9L°LT

4

0€9
775089
061°S8
(AVACIS
05801
S8T8ET'T
9€L
L8%°9€

4
878
67EY68
¥96°TTT
6L9°6LT
09T%T
€0¥°888

8¢S
8L1°9¢

Tre
¥9¢
69
0°0
00
Yoy
LT
61y
Y
681
0'c
¢
00
00
0°ce
€91
L'€C
o1
0°¢¢
L'L1
9y

161°LT
19T
[4X%3

(041
SIS€ET
06¥°€
6L9°€
LYT'T
S60vY
[A4Y
098y

¥81
LYL€T
€LTS
$S€%9
reTE
1TT6T

9t¢
340

8¥ETH
0ty
918‘c

(U4}
081°€T
S6LY
9€€9
099°C
6€€%S
(433
ST10°S

¥8T
9t°0¢
T0€%9
LTES
96¥°¢
986°8¢

96¢
865°¢

[er0],
oney

UEIPON
o8errrewr
381 JO 93e uBIpaN

JUSIDYJI0D TUID)
Junod uonendog
Junod Jrun SuISnopy
JUNOd P[OYasnoH
91830133y

[e30].

oney

UBIPIN
oGerrrewr
151 JO 93e UBIPaJN

JUSIDYJI0D TUID)
junod uonemndog
unod J1un SuISnopy
JUNOd P[OYasNOH]
2eda133y

[B3C0L

oney
ueIpIy

axysdwe maN
axysdwe maN
axysdwe maN

aaysdwe maN
aaysdwe maN
aaysdwe maN
aaysdwe maN
aaysdwe maN
aaysdwe maN
EPBAIN
EPBAIN]
EPBAIN]

EPEAIN]
EPEAIN]
EPEAIN]
EPEAIN]
EPEAIN]
EPEAIN]

BYSBIQIN

BYSBIQIN
BYSBIqIN

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

0'6¢ $55°s¢6 6EEPEST LT 97881 0€€°29 [el0], OJIXIIN] MIN
€01 818 16 (43 v6S ¥89 oney OJIXIIN] MIN
1'C ILTYy 01T St 8'S ¥S8°s $1T9 UBIPIIN OJIXIIN] MIN
oGerrrewr
00 T T 00 T I 181 JO 95 UBIPAN ODIXIN] MON]
00 920°T 970°T 00 8¢ 87T JUIIDYJR0D TulD) ODIXAIN MIN]
[ 4 $€8°059 9ET80T°T LTE 66£°ST YhLLE Junod uonendog ODTXIN] MON]
vee 0r¥°T6 8€L°8€T S'HT 768°S 608°L 1unod yun JuIsnop ODIXIN] MON]
€0v T66CET Sy9‘Tee $0€ 991°L 81€°0T Junod p[OYasnoH OJIXAIN MIN]
[y VAN 0L9°LT g1 TILE TEEYy 21882133y ODIXAN MIN]
¥ 0¥ T65°9LLT €9€°969% $'6T STIY¥I 9TE¥0T [e30], Kasxof moN.
LT 98T‘C 89LC 6'CC 009°T 9L0C oney Kasxof moN.
LT CE8peT 86T°LET 8y 8¥6°LT 85881 UBIPIN Kasxof moN.
J3errrewr
0°0 T e 00 1 1 1515 JO 98e UBIPI]N £3s1a[ maN]
00 PITE PITE 00 769 769 JUDIOLIR0D TUI) Kaszo[ maN
a4 166°€L6°T 878°T9¢ e |43 YISSL 9eSHTT Junod uonendog Kaszo[ maN
8LE ¥1079¢ 780°1Th 0'87 990°L1 TOL€T 3Unod J1un SUISNOH Lasa maN
9'9% £9L09€ TLSLY ¢ge 6ST°0T PIETE 3Unod pjoyasnoHy Kaszo[ maN
79T $8S°6¢ 0£9°€S 191 SE0TT 8YICT 21880133y Lasa maN
98eIU0019 ] paysiqng SOJBWINST By jaliRIER | paysiqng sa[qe, adA1, 181G
‘paxalg sajewnsy [elo], ‘pazaliy So[qe], [elo], ewnsy
muumaﬁmm mu_ﬂwrﬁ

158

panunuoy -0 HTdV.L

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

159

ponujuoy)

§ee
1384
L'€T
60t
861
L1

00

00

13834
8°C¢
L'Ey
8'¥C
§9¢
9°S1
81

00

00

8°LE
6'6C
LTy
(4

§9.°0€
€T6°€E
W6hY
8L6°ST6'¢
TLT'E
€9%°T61

4

Iy
926°0TLT
rr1v0Y
T8IEHS
¥65°LS
968°6LT°S
UTY
9SL°0¥¢C

T
798°S
I§s'9¢L'¢
T6T°LTS

120°169
06¥vL

9y oY
LTTYL
068°S
666°L¥9°9
756°€¢
088°S6T

4

Iy
991°108F
861°T09
$8L%96
0£5°9L
£99°91€°8
rr6'y
9r0°SHT

4
798°S
0979009
901°CSL

£L856°90T°1
06L°S6

167
L'vy
191
€0¢
€97
[

00

00

¥'9¢
1°§¢T
LvE
LYl
¥LT
80T
s

00

00

1ce
0'¥¢
€ee
L€l

SH8T
T06°T
[ANAR
€1T°e0T
€81°C
¥TSsT

1

886
18601
TSE'ST
TLI'6T
T10°91
01849¢
8€6°C
8¥6°1€

13
9€TT
676°8€T
€81°C¢

L1E°LE
857°0T

€09C
243
PrT
0TL16T
¥96°C
¥76°9T

!

886
¥Tse9l
6€8°€e
80LbY
TLLST
6 r9e
80L°€
789°€¢

13
9€TT
89540T
€eety

0€6°SS
¥8H°€T

1Unod Jrun Sursnofy
JUNOD P[OYISNOL]
aeda13dy

[E30L

oney

UEIPON
o8errrewr
3814 JO 93e uBIpaN

JUSIDYJI0D TUID)
Junod uonendog
Junod Jrun SuISnopy
JUNOd P[OYasnoH
91830133y

[e30].

oney

UBIPIN
oGerrrewr
1517 JO 93e UBIPaN

JUSIDYJI0D TUID)
junod uonemndog
1unod J1un SuISnopy

JUNOd P[OYaSNOH]
91830133y

B10ME(] YIION
B10ME(] YIION
B10ME(] YIION

BUI[OIBY) YLION

BUI[OIBY) YLION

eurore) ylioN

'UIjOIRD) YIION
'UIjOIRD) YIION
'UIjOIRD) YIION
'UIjOIRD) YIION
'UIjOIRD) YIION
'UIjOIRD) YIION
MIOX MON
MIOK MON
MIOX MON

MNIOX MIN
MNIOX MIN
MNIOX MIN
MNIOX MIN

MNIOX MIN
MIOX MON

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

¥ €TSYST 9SH 40T LLT €L¥6 80S°TT Junod Jun JuISNOH rwoyepO
IS¢ 0T0€1T L01°8T¢€ 19T I€TTL S0TST JUNod PlOYISNOH BwoyepRQ
661 ¥98°0¢C 0+0°9¢C o1 veL'S ¥8€°9 1e32133y BWOYEPO
¥ I¥ 86TvH9°e SLELIT9 L€ L€9°€81 ¥T8°TLT [e30L, L(e)
8€T L18°C 969°¢ L1€ €681 TLLT oney oo
€C €I6°8LT 761°¢81 $9 Teset 081°ST UBIpIN oo
oGerrrewr
00 T T 00 I I 3s1y jo a8e ueIpIN oo
00 8STY 8STY 00 ¥76 ¥76 JUDIOYJI0 Tuls) oo
0t 96+°STST PLI 06V Y T6€ 016°C6 T€6°TST junod uonendog olyo
¥'I€ ¥€6°S8€ ¥STT9S 8°9¢C 0L1°€T L¥9°T€ JUN0d 31UN SUISNOH oo
a4 6€8°T0S 687°T06 6'9¢ 0L€9T 181 JUNOd p[oYasnop] 6]
1°€T 6£0°SS 019°1L $ 1 LES YT 955°LT e80133y oo
9t 155°€8T L09°T1S 1°9¢ LYEYT TSYTT [e30], e103E( YHON
¥'Ie 6€T ¥0€ $8¢ €91 87¢ oney vI0NE( YIION
¥'T TTLYT 9L0°ST 89 T€6°T TL0C UEIPIN e103E( YHON
J3errrewr
00 4 4 00 13 13 381y JO 98¢ UBIPIN ©I0NE(] YIION
00 e e 00 9. 9/ JUSIOYFI00 Ul v103e( YION
1'9% £90°661 0€5°69¢ LTy 61T°L 88Tl junod uonemdog ©I0NE(] YIION
98eIU9019 ] paysiqng SOBWINST By jalieRIER | paysiqng sa[qel, ad4T, 18IS
‘paxalg sajewnsy [elo], ‘pazaliy Sa[qe], [elo], Aewnsy
S91BWISH Sa[qer,

160

panunuoy -0 HTdV.L

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

161

ponujuoy)

0°0
0°0
§0¥
0°6¢
0'v¥
L°0T
Ty
L1
4
00
00
8y
9¥¢
0Ly
0°§¢
0ce
'L
80
00
00
6°¢¢

T

¥8TY
888%SLT
8TETTH
§€9°0TS
T0S‘8S
PI0°TSST
¥8€°T
69L°SL

4

¥9LT
¥97°060°T
8T0°9ST
€00°€0T
008°CT
€£8°9€¢°T
6vT1
92099

4

TIS°T
L£96L0°1

4

¥8TY
€€T9T9Y
T6T6LS
1€9°626
08.°€L
€18°L£9°C
89T
€TLLL

4

¥9LT
€50°506°T
T€5°8€T
T6LC8€
08€‘0¢€
L1019T°C
rreT
17999

[4

TIST
SE6°TE9T

0°0
0°0
1°9¢
6'¥C
T9¢
L€l
6°0¢
9°¢1
69
00
00
§9¢
8°ST
TLE
8¢l
8°1¢
¥'6
9'C
00
00
€97

13
56
0520071
6L¥4T
89%°LC
919°ST
£70°08
66
1766

6¢
88T°I¥
LS6%6
9€TIT
0¥ 9
18S°LL
€le
768

9€¢
1,60t

13
(453
996°LST
909°C€
6L0°CY
880°81
ISLSTT
9LT°T
€89°01

6¢
98849
9THET
6€L°LT
8¥¥L
L1T°66
800°T
LST'6

9¢€¢
819°SS

J3errrewr
151 Jo aSe UBIPIIN

JUIOYJI0D TUID)
1unod uonendog
1Unod Jrun Sursnofy
JUNOD P[OYISNOL]
aeda13dy

[E30L

oney

UEIPON
o8errrewr
3814 JO 93e uBIpaN

JUSIDYJI0D TUID)
Junod uonendog
Junod Jrun SuISnopy
JUNOd P[OYasnoH
91830133y

[e30].

oney

UBIPIN
oGerrrewr
1517 JO 93e UBIPaN

JUAIOYJI0D TUID)
junod uonemndog

BIUBAJASUUSJ
BIUBAJASUUSJ
BIUBAJASUUSJ
BIUBAJASUUSJ
BIUBAJASUUSJ
BIUBAJASUUSJ
uoga10
uo8a10
uo8a10

uo3210
uo3210
uo3a10
uo3210
uo3a10
uo3210
EWOYERNO
EWOYERNO
EWOYERNO

BWOYEPO

BwoyEPO
ewoyePO

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

oGerrrew

00 4 4 00 I ! Is1y jo a8e ueIpIN BULOIED YINog
00 750C 50T 00 9SY 9st JUSIOLGFI0) UL BUI[OTED) [INOS
0t €66°14C°1 S¥0°91T°C 8°LE L16°9% 8LY'SL unod uonendog eur[oIe) qInog
91€ 718681 9L¥LLT 19t (44N 819°S1 3unod Jrun JuIsnoH eur[oIe) qInog
ey 0S€CST L8TSHY 8'¢¢ SYTET $€9°0T JUno3 ployssnoy BULOIED YINOog
8'€T L£6°9T opese 0°ST LIEL ¥99°8 w3133y BUI[OTED) YINOS
€0¥ LSEYLS 68%°198 961 1199T S08°LE [eaoL pue[s[ opoyy
91 LEY s S'6l 60¢ ¥8¢ oney PUE[S] 9poyy
ST S664T $8€°ST e 66T‘€ 68t°¢ UBIpIN PUE[S] 9poyy
J3errrewr
00 4 4 0°0 1 1 381y JO d8e ULIPIN PUE[S] opoyy
0°0 9LS 9LS 0°0 8¢l 8¢l JUIOLII00 TULD PUEIS] 2POUY
6Ly $L9T9¢ 11CTT9 0°¢¢ S8L€T ¥61°TC junod uonemdog PUE[S] opoyy
8'ce 8€€CS 888°/LL L'YvT T0€‘e ¥8EY UN0d Jrun SUISNOH PUE[S] opoyy
¥or 8T0°L9 S66YTT 6°S¢ STL'E €6LS JUNoS ployasnoy PUE[S] opoyy
¥'9t 00€°L 0T6°6 81 TLOC (4344 1e32133y PUE[S] opoyy
'8¢ 199°L€6°€ €LLS0V*9 €0¢ €T8°S61 T60°T8T [B30L erueAjASUUI
1°0¢ €+0°¢ 808‘¢ L'9T €60°C 958°C oney erueA[ASUUI
0'C 066781 €L88T LS Yo vT €46°ST UBIpIN erueA[ASUUI
98.IU9019 ] paysiqng SOJBWINST By jaliRIER | paysiqng sa[qe, adA1, 181G
‘paxalg sajewnsy [elo], ‘pazaliy So[qe], [elo], ewnsy
S1BWINSH sa[qer,

162

panunuoy -0 HTdV.L

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

163

panu1guoy)
6’y
89T
0'¢

0°0
00
424
LYE
6°'SY
L'ST
'y
81
¥'C
00
00
9ty
8°8¢C
¥'ov
L'81
Ty
9v¢
81

$89°850°C
0451
YTIv01

4

(48
9€€°€THT
T10°€1¢
Tse'est
8£8°0€
€5L°8%€
L8T
6T0°L1

T
96¢
YTETHT
6¥1°8€
0T0°9%
9ps°S
€7€°€08°T

9LET
108°88

L12°909°€
rrI‘T
1£T°901

4

(48
$8L%09C
9s1°9TE
L0Y*€TS
0vS‘1¥
6¥€T6S
433
SSHLT

4
96¢
T+8°LTY
8HSES
$€6°58
0789
LEV890°€C

$T8°T
11+°06

€ee
L'S¢
09

0°0
00
L'6€
§°8¢C
§LE
991
8'1¢
9vC
'L
00
00
L'8¢
8'CC
8¢
§01
Sle
[ 43
'S

T19°501
¥€0°T
0€L €T

9€¢
STSES
STIET
691°S1
6¥°8
6TLLY
661
6TTC

88
8€6°8
LTET
0StC
L6¥T
0176

976
9SL°T1

L9T'8S1
809°1
L09t1T

!

9€s
81,88
8581
§STHT
Y8101
$66°ST
¥9¢C
66€°T

13
88
LSV
$10°€
€86°¢
LT
LY9YET

89¢€°1
LTHTL

[e10].
oney
UBIPIN

o8errrewr
381 JO 93e uBIpaN

JUSIDYJI0D TUID)
Junod uonendog
Junod Jrun SuISnopy
JUNOd P[OYasnoH
91830133y

[e30].

oney

UBIPIN
oGerrrewr
151 JO 93e UBIPaJN

JUSIDYJI0D TUID)
junod uonemndog
unod J1un SuISnopy
JUNOd P[OYasNOH]
2eda133y

[B3C0L

oney
ueIpIy

EEREEE] )
EEREEE] )

998SaUUI],

998SaUUI],
EEREEE] §
998SaUUI],
EEREEE] )
998SaUUI],
EEREEE] )
10E(Q IN0S
©10E( IN0S
©10E( IN0S

e10e( YINOS
e10B( YINOS
e10e( YINOS
e10B( YINOS
e10B( YINOS
e10B( YINOS
BUI[OIR)) [YINOS

BUI[OIR)) YINOS
BUI[OIBD) YINOS

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

98¢ €6T°LST T 1TCH88°T 1'6C 159°8S €89°C8 [EI0L yein
8'8 707 0TI‘T L1 (475 0+8 oney yein
¥'C LIPS 615°SS 89 601°L 1€9° UBIPIN yein
oGerrrewr
00 (4 T 00 I I 381y Jo a3e UBIPIN qein
00 09T 09C1 00 08¢ 08¢ JUSIGLJ200 UL yein
€6€ LSLST8 L18°09€°T see 108°0€ 0S€9% junod uonemdog yein
9°¢¢ 9LL°601 08€°0LT 0°LT 8669 06S°6 UN0d J1Un SUISNOH yein
(N4 160611 €TH'ELT 8¢ T€1°8 1L9TT JUN0d PIOYISNOL] yein
€T €191 00£T¢T L€l 685 0T€E's w3233y yein
'l 8TL189°8 EIT'6vL YT $6T 70595y 10T°LY9 [e30L, SEX9],
0L1 YLTL 89.°8 0Tt 0€T°S 9,59 oney SEX9],
L1 SSO°LTY €LS YEY 6t 978°9S €€L6S UBIPIN SEX3],
J3errrewr
0°0 4 4 0°0 T 1 38Ty JO 98e URIPIN SEX3L,
0°0 7986 ¥98°6 0°0 T61°C T61°C UG0S TULH SEX3L,
8Ty $L6°€60°9 €0L159°0T 9v¢ yTeLeT 98£°79¢ junos uonendog SEXJL,
0°L€ 98%°0¥8 TESCEEL 1Lt YILYS 9L0°SL 3unod Jrun Jursnop sexa],
8 0TET8I‘T T6¥°0¥T°C 8¢c¢ 89959 68166 JUnoos pjoyasnoy SEX3L,
6°8¢ TsL0TT 0886971 891 6v9v€ 8¥9°TH 2e80133y SEXJL,
98eIU0019 ] paysiqng SOJBWINST By jaliRIER | paysiqng sa[qe, adA1, 181G
‘paxalg sajewnsy [elo], ‘pazaliy So[qe], [elo], ewnsy
SIBWINSH sa[qer,

164

panunuoy -0 HTdV.L

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

165

ponujuoy)

L°€€
6'SY
¥¥e
€0y
8l
81

00

00

L'y
€LE
LY
0°9¢
Tye
et
1'c

00

00

433
L'1¢T
|44
L'L1

91T°6LT
€78°59¢
6150%
$86°LYLT
8€TC
€TICET

4

8L0°€
065°956°1
006°09¢
908°CS€
8¥T6€
€PELLY
6€1
69L°L

T
08T
€6LSTT
0L0°61

8¢€8°1C
[4¥N4

80°1Th
T+LSL9
0€9°€s
$€5T09y
9¢€LT
T19°S€T

4

8L0°¢
rse‘eTee
r1T91¥
676°L99
010°€S
18£°69T
091

6€6°L

4
08T
L6SY6T
0rE%T

£90°6€
001°‘€

¥¥e
8¢
87Tl
€0¢
1'¥¢
)
00
00
0°s¢
€8¢
89¢
Y
8°8¢C
SLY
99
00
00
0¥€
1ce
9°LE
66

TT6°LT
Y1+°0C
SOHTT
6¥8°0¥1
85ST
P19°LT

¥89
8€9°€L
S6L°91
9,561
€86°01
r1+°8
66
610°T

0¥
€LEY
£90°T

0€T‘T
$89

T0L€T
pIeIe
8PI°ET
¥96°10¢C
750°C
0+9°81

!

89
TITELL
LTHET
756°0€
966°C1
€T8I1
0cl
1601

0
0€99
0LET

T18°T
092

1Unod Jrun Sursnofy
JUNOD P[OYISNOL]
aeda13dy

[E30L

oney

UEIPON
o8errrewr
3814 JO 93e uBIpaN

JUSIDYJI0D TUID)
Junod uonendog
Junod Jrun SuISnopy
JUNOd P[OYasnoH
91830133y

[e30].

oney

UBIPIN
oGerrrewr
1517 JO 93e UBIPaN

JUSIDYJI0D TUID)
junod uonemndog
1unod J1un SuISnopy

JUNOd P[OYaSNOH]
91830133y

uogurysex
uoguryse)
uogurysex
BTUTSITA
BTUTSITA

BTUTSITA

RIUISIIA
RIUISIIA
BIUISIIA
RIUISIIA
BIUISIIA
RIUISIIA
JUOUWLIDA
JUOUWLIDA

JUOULIOA

JUOULIOA
JUOULIOA
JUOULIOA
JUOULIOA

JUOULIOA
JUOULIOA

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

§0¢ 06L°9€T 09L°0%€ Y4 88TH1 08161 Junod Jun SuISNoH UIsuossi\
14 ¥ST00€ €48°9%S §LE 0€8°ST I¥€°ST JUNO3 ployasnoy UIsuossi\
0°0¢ 80LPE 00+ €t 6'Cl 69T°6 0+9°01 21832133y UIsuossi\
0°9% 0t0°L9S £88°610°T §LE ¥18°8¢ TLO9Y [E30L PIUISIIA 1S9\
1'1e 0y ¥79 Sy ¥LC 89% oney PIUISIIA 1S9\
6'C L¥0°0€ 9€6°0€ 6L Ste6'c 5Ty UBIPIN PIUISIIA 1S9\
oGerrrew
00 4 4 00 1 I 3s1y jo 98e ueIpIN BIUISIIA 1S9\
0°0 0L 0L 00 981 981 JUSIdLJ200 Ul PIUISIIA 1S9\
€6¥ 0€€Y8€ 0LT°8SL TS 124873t 878°ST unod uonendog BIUISTIA ISIM
€€ €5€°79 9T6¥6 €0¢ €TL'e 4N JUNOd Jrun SUISNOH PIUISIIA 1S9\
S'Ly €40°08 LEETST 'y LSTY 090°~ JUNoOd ploOYasNoH BIUISTIA ISIM
§¥C €€1'6 060°TT (A rh'T ¥96°C w3233y eIUISIIA 1S9
v'6€ LL6°0T8T €9€°969% '8¢ €1E9¥1 9TEY0T [eaor uo33urysEA\
7’6 L0ST 89LC vl 618°1 9L0°C oney uoldurysey
1'c 08€veT 86T°LET 09 0TLLT 85881 UBIpIN uoIFuTysEA\
J3errrewr
0°0 4 [4 0°0 1 I 381y JO d8e ULIPIN uojBuryse
0°0 rI1e PITe 0°0 769 69 UG0S TULH uojBuryse
L0¥ 9T+566°T 878°79¢€‘e yee T67°9L 9€S YT juno> uonemdog uojBuryse
98eIU0019 ] paysiqng SOJBWINST By jaliRIER | paysiqng sa[qe, adA1, 181G
‘paxalg sajewnsy [elo], ‘pazaliy So[qe], [elo], ewnsy
SO1BWINIST So[qeL.

166

panunuoy -0 HTdV.L

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

167

ponujuoy)

0°0
80§
9°9¢
L'vy
98¢
L'Sy
SLY
4
00
00
YLy
§LE
Tes
¥LT
T6¢
9°LL
[
00
00
60t

89¢°1
¥99°CTL
¥69€T1
168691
TT8°91
90T'61¢
861
609°TT

4

0L¢
€8¥°€ST
¥78°CT
IHLT
vLE'E
0T0°T6<°C
981
¥,5°801

4

0TS‘C
9TEL09°T

89¢°T
6€8°69%°1
9e6LT
658°96¢
095°€t
1S6°€0¥
0te
Y06°T1T

4

04T
78L°16C
015°9¢
€65°8S
059t
10T‘89.L%€
0tT'T
6T0°TIT

[4

0T8T
L0V TTLT

0°0
[ 4
8°8¢C
0°s¢
L6l
433
€€T
6'S
00
00
61y
86T
9ty
LT
1'1e
€T
09
00
00
0°L¢

¥0€
01S°8¢
9€0°L
L6°8
9€9%
09¥°TT
8€1
6€S°T

1

09
LLLS
(aaal!
6551
Y6
€86°C11
98T‘1
661

1

09¢
01+°8S

¥0€
0L1°0S
0886
LSLET
9LL‘S
8TLLY
081
9€9°1

!

09
0v6°6
$50°T
91LT
0v1T
€5€°691
089°T
19T'ST

09¢
069°C6

JUIOYJI0D TUID)
1unod uonendog
1Unod Jrun SurSnofy
JUNOD P[OYISNOL]
2e3a133y

[E30L

oney

UEIPON
o8errrewr
3814 JO 93e uBIpaN

JUSIDYJI0D TUID)
Junod uonendog
Junod Jrun SuISnopy
JUNOd P[OYasnoH
91830133y

[e30].

oney

UBIPIN
oGerrrewr
151 JO 93e UBIPaJN

JUAIOYJI0D TUID)
junod uonemndog

001y 011N
001y 011N
001y 011N
001y 011N
001y 011N
Surwop\
Surwo
Surwop\

Surwo
Surwo
Surwo
Surwo
Surwo
Surwo
UISuoOdSI A\
UISuoOdSI A\

UISuoOdSI A\

UISuOdSI A\

UISuOdSI A\
UISuoOdSI A\

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

168

-3sonbau s joued ay3 3e nearng snsuoy) a3 £4q pasedaid S|qeL ADYNOS
*uoISIadSIp [BD1ISIIBIS JO 2INSEAW B ST JUIIDYJI0D TUID) oY [, ‘I LON

8'9¥% 8€9°080°1 LSSTE0T 0°s¢ 916°LS $80°68 [EIOL 0oy 03N

ree ¥18 9ITT 6°LE 99§ cle oney 0oy 03N

1 €868 LLT09 4 916°L $8T8 UBIPI]N 001y o1
oGerrrewr

00 4 4 00 1 1 381 JO 93e UBIPaN 001y 031N

93eIU2019 ] paysiqng sarewnsy 93e1U2019J paysiqng sa[qel, adAT, el
‘paralg sarewnsy [elo, ‘paraiig saqer, [elo1, arewnsy

SaJewWnsy S9[qeL,

panunuoy -0 HTdV.L

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

169

-3sanbaz s joued ay1 1e nearng snsua)) oy £4q paredard sjqey :ADYNOS
‘papnpour are—situn uIsnoy pue ‘spjoyasnoy ‘suosiad—sajqel aewnsa 3unod A[uQ ‘JLON

0°€9 TL6°€98°€T 96 Ly S b9 (443 90¥°9S+°T 0S89LT°¢ [eor,

LSS TET8LIE PP6TLIL L'8¢€ 89€9T¢ 0S6°CS¢ ouneT J0 druedsip

oune]

6'6 HIS9¥°9 PP6TLI L 09 T09°1¢€¢€ 0S6°Tse 10 SruedsIH 10N ‘AUOTY AYA

€€s €56°S6T°T PP6TLIL €0L 796401 0S6°CS¢ SIITY ATOIN 10 OM],

S'18 L¥6°8TET PP6 TLIL 0L 901501 0S6°CS¢ QUOJY 3By 19Y3Q dWOg

0ﬁ0—< uuﬁcm_mH

066 ¥L5°69 PP6TLIL 786 €679 0S6°TSE YR PP puUL UBTIEMEH AN

LLL 8L7°66S°T PP6 TLIL 9'%9 PI1°STT 0S6°CS¢ QUOJY UBISY

QATIBN]

L6 180°€8¢ PP6TLIL €06 e 0S6°CS¢ BYSE[Y pUE UBIpU] UBILIDWY

119 €9€68L°C PP6 TLIL L9 TST'88T 0S6°TSE  QUOJY UBILIWY UBILIY IO or[q

124 1054589 PP6 TLIL ¥'T 8t vre 0S6°CS¢ QUO[Y IYM

98eIu0019 paystqng sa1BWNISH 98eIu0019 paystqng S9[qeL, °qeT1

‘pazalig sajewinsy e, ‘paraiig S9Iqel, e, uonerdy
sojeWINSy S9[qeL,

7107 ‘eIe 1BIL-T ‘A[UQ SI[qE], Iunoy) paieral] ‘dnoiny uoneral] 4q sinsay SuLIA[I] 9-D FIIV.L

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

170

8°6¢ €19°%L9C 098°T18°¢ L¥E €T9°ceT T1L%0T judwjoIuy [00Ydg
$'81 €LY SYTT €08°TES T L'LT $T6°96 TTIveL Arrag
0°8¢ €61°58T°T LE8°L89°€¢ €8¢ THE001 ¥89°T91 SnILIS [EITEIN
€97 161°279°C ¥S6°y95°€e $6T ¥€8°8LC LS€°66€ ad47, proyesnoy
91§ 66T LTL L9§°€0S°T 6°0S 0T1°c8 91+°691 syudredpuerny
¥'C 0S8°TO1‘T 0¥ 6C1 T 9T ¥9L°89 065°0L drgsuoney
9'¥¢ 6999996 L8V VLL YT ¥'0€ 126 956°T6S jIo/ 03 Ldumof
¥'0¢€ 780°€98°C LEGETT Y 8'9¢ €YT6TT 09540t UOneISIN
'S 655°69L°C 1€€816°C (Y4} €T8Cel vLESST g Jo dde[q
69§ 6vS‘THTE 0S8°STSL T9¢ 991081 ¥87°T8T drgsuazniy
6'9L ¥96°88€°T 89T°¥10°9 Y6t 91008 97886 Ansaouy
Y €86¥ST €rSers €e Y61°€T S6TSE oruedsty
L0Y 00T e LT0TLY 9'1€ 66T°€S 896°LL ey
S'6€ LEO'6LS T 096°S0T°€ TLT €0TYST 0LLTTT 98y pue xag
98eIua019 paysiqng sajewnsy 98e1ua019 paysiqng Sa[qe], oidog,
‘paraLg sajetnsy [e30L ‘paraL] s3|qeL, [e30L
S91BWINISH Sa[qeL,

TT0T ‘eyeq Teax-1 Ordo, 4q synsay Sutraly £-D ATAVL

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

171

-3sanbaz s joued ay1 1e nearng snsua)) oy 4q paredaid s[qey :ADYNOS

¥6¢
I'e

L€

9°6¢
L'vS
LTy
811
9ty
16§
¥es
)

'Ly
LY

69C

SS9‘86T°STT
L9LELSET
86L°9

TeH T6TET
806°€HL0T
ST6°TH0°L
L0§°966
TSHE09°C
69L°0LTY
6L1°86€°L
SSIPIS’S
S6L610°TT
00£T09°C

911°T9TE

958°886°681
$8L°6T6Y1
6S0°L
9STEHL 8T
$95°T8€°€T
099°C8TCL
0v¥'6TIT
985919
6LEVSHOT
T€9°898°C1
$€L°0€8°S
0S€90L81
6SE‘8¥6

88T I9t'Y

€67C
'S
L€

0t
€9¢
9°¢e
6l
9Tty
oy
0°6¢
611
L'yE
¥LE

8¢

98+°168°S
1650t
86L°9
86¥°€0T°T
6€8°S1C
€69°C81
€09C0T
Y6t erl
TIS‘EPT
0£L°918
8L5L1T
6L¥°S9%
9vL€TT

TP 191

T0L‘9€E S
€9€°°0Y
6S0°L
TE0°€8E T
8€8°8¢¢
T0€°SLT
790°LTT
TS9°L61
900°0%¢
L19°0STT
$90°L¥T
6S6°TIL
TS9°L6T

€8T°79¢

[E30L

ddueInSU] YI[ea
s1o1reng) dnoiny
Sursnoy
Ansnpuj/uonedndQ
snyeig Juowiojdwy
sdwreig poog
SNJELIG UBIIION
sSururey

wodu]

Lqestq

11900

o8engue]
judwureney
[euonedonpy

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

172

¥'0¢ 965°81T 986°€1€ 8'sT TIT'ET €L9°L1 JUNoOd Jrun SUISNOH elwreqey

8y L66°L8T LL8°€0S 0'9¢ 0S6‘¥1T 0S€°€T Junos pjoyssnoy ewieqely

L'€T €15°0¢ 066°6€ 0°ST 768 ¥08°6 1e32133y eweqe[y

SUOISIAI(] pue

ST 9L¥YLE Teose 0T T0¥°91 ¥9591 [el0L,  ‘suordoy ‘woneN

SUOISIAI(] pue

0 €TC (44 9°0 L91 891 oney  ‘suoiday ‘uoneN

SUOISIAI(] pue

1°0 089°CT 6891 0 LTST 0€S°T UBIPIJN  ‘SUOIZY ‘UonEN

o8errrew SUOISIAI(] pue

00 0T 0¢C 00 0l 0l 3814 JO 93e UBIPIJN  ‘suoISay ‘uoneN

SUOISIAI(] pue

00 iY4 ST 00 9¢ 9¢ JUIIOYFI0 TUIN) ‘suor3oy ‘uoneN

SUOISIAI(] pue

i €L1°0LT ¥S0PLT T'1 181 £€8T°6 junod uonemdog  ‘SUOISNY ‘WONEN

SUOISIAI(] pue

I'0 670F€ 9L0%€ €0 €167 8167 JUNod JIun SUISNOH  ‘SUOISAY ‘UONEN

SUOISIAI(] pue

§'e 19L°TS L89S 0'c S8+°C SeSC JUNOd PIOYISNOH]  ‘SUOISANY ‘UONEN

SUOISIAI(] pue

00 8eey (4 0 790°T ¥90°T 91830138y ‘suoi3ay ‘uoneN

98eIu0019 paysiqng S91BWINST 98eIu0019 paysiqng sa[qeL. adAT, BN
‘pazalig Sa1BWINISH e, ‘paxalig So[qe], e3of, jewnsy

mquEﬁwm mu—ﬂmrﬁ

T10T ‘eie( Teax -1 (ruraly) odAT srewmsy pue 21e1§ 4q synsay Sutia] §-0 FIIV.L

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

173

ENSRNNROU

00
0°0¥
€re
8y
0°LT
gee
89
'l

00
00
4%
I'vc
¥y
§'1e
'Ly
1'ee
¥

00

00
L'ty

£99°C
6€€°STLT
185°9€T
esoce
L0S€€
0€L'c6E
8T¢
0¥TLT

T

96¢

9t 6LT
LE9°0Y
8TE0S
YN
SIFEYOT
88¢°T
808°66

4

TTET
6L9°T0V‘T

¥99°C
€06°9L8°C
T€T09¢
160°8LS
088°S¥
6€°T6S
[4%3
SSHLT

T

96¢
¥8°LTh
8+ses
$€6°S8
0789
LYLTLYE
¥90°C
90€°T01

C

TTET
009°£0S‘C

00
0ce
L'YT
e
€yl
9°CcC
1’6
LYy

0°0
0°0
89T
Y
1°0€
L01
1ce
§0¢
69

00

00
L'8¢€

768
£¥9°99
¥LT'ST
9L1°8T
1¥9°6
ST1°0¢
0t¢
98T°C

T
88
¥L9°01
L¥ST
98.°C
€6¥°1
STHE0T
9,01
L60°€T

91§
TeeTs

768
986°L6
9/T°0¢
68L°9¢
8YTTT
$66°ST
¥9¢
66€°C

T
88
YLSHT
¥10°€
£86°¢
TLIT
T9€°TST
84T
9071

91§
80+°S8

JUITOYJI00 TUID)
1unod uonendog
1Unod Jrun Sursnofy
JUNOD P[OYISNOL]
2e3a133y

[E30L

oney

UBIPIN

o8errrew
3814 JO 93e UBIPIIN

JUSIDYJI0D TUID)
junod uonendog
1Unod Jun JuIsnoHy
JUNOd P[oYasno
1e32133y

[elof,

oney

UBIpIN

o8errrewr
3814 JO 93e UBIPaIN

JUAIOYJI0D TUID)
1unod uonendog

BUOZIIY
BUOZIIY
BUOZIIY
BUOZIIY
BUOZIIY
BYSE[y
BYSe[y
BYSE[y

eysey
eysey
eysey
eysey
eysey
eysey
BUWEQR[Y
BUWEQR[Y
BUWEQR[Y

euweqe|y

euweqe|y
ruweqe|y

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

174

L'LE 6€T9PY01 8SEYLLIT 1'6C 68840¥ 9TETLS junod uonemdog EILIOHTED
e L68°9LET TS001°C L'€T T0T°06 TET8IT UN0d Jrun SUISNOH EILIOH[ED
L1y €19°€96°T 188°0L€€ ¥ 0¢ 014801 ¥0T9ST JUNoO3 ployasnoy EILIOHTED
¥'$¢ r9¥°661 0€5°£9T L€l ¥79°9§ 88569 1e32133y EIUIOfIED
ey €66°8T1°T €96%96°1 e vLY 8S 9TT*98 [EI0L SesueIy
8°0C §T6 891°1 L'LT €€9 9L8 oney SESUBIY
0C €9.°9¢ 868°LS s LTS, 856°L UEIPON SesueIy
o3errrewr
00 T 4 00 1 1 1515 Jo 98e UBIPI]N sesueyIy
00 y1eT P1eT 0°0 (44 (44 JUDIOLII00 TULH SESUBIY
8'Sy 10€°69L 8TI'61H‘1 0'6¢ L0S°6T 9€€°8Y junod uonendog SesueIy
8¢¢€ 09§°LT1 T89°LLY §9¢ SSE°L 100°01 unod Jun JulsnoH SesueIy
1834 LILSST I71°68¢ €9¢ 91+°8 vITel JUNOS p[OYISNOH Sesues Iy
1'€T LILL 0£9°T Syl £vLy 8¥5°s 91e32133y SeSUBIY
98¢ 18S°9+°T €15°¢86°¢ LT 8TELTT 108PLT [EI0L euozLy
6'8 LSTT 89€C [ant LLST 9LLT Oney euozLy
91l 66¥°STT €LELIT 84 0TH'ST €191 UBIpIN euozLy
o8errrewr
00 4 [4 00 I I 381y JO d8e UBIPIN EuozZLy
98eruad1g paysiqng So1BWMIST 98erud19g paysiqng sa[qeL. ad4AT. BN
‘pardi S91BWINISH esof, ‘pardig S9[qeL, [elo], jewnsy
Sa1BWINISH Sa[qeL,

panunuoy §-0 HT1dV.L

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

175

ponujuoy)

00
00
L've
99t
6°'6€
81
L9¢
66
0¢C

00
00
LLE
€le
8ty
LYC
89¢
'8
91l
00
00

4

806°T
606°95€°T
69€°681
L08°8+C
$98°9¢
8T€°090°C
rrLT
89046

4
8L1°C
€£0°99%°1
LSTT0T
€9L°69T
€4T8T

£96°£89%T
¥69C1
0T1°€L9

4
YES ST

[4

806°T
6+5°090°C
#0085
6€0v 1Y
098°C€E
S€8°95TE
9€6°T
796°S6

T
8L1°C
¥01°C5€C
P1Sv6T
679°TLY
01S°LE
€70°LTT€T
808°¢CT
89¢%89

4
reSST

0°0
0°0
0°8¢
6l
86T
0Tt
€LT
el
'S

00
00
8'1¢
1'vC
§ee
eel
(Y4
901
8Y
00
00

I

1444
£55°0¢
€69°T1
€L¥ET
L91°L
¥T6°€01
09T‘1
YLV TL

13
¥8¥
609%S
€85°C1
§SSy1
856°L
959°79L
79T°6
9158

I
SHe

I

1444
781°0L
44y’
L8161
950°8
r16°TH1
ST
061°€T

13
¥8¥
711°08
L1591
06°T¢C
91
91T'610°T
95€°01T
89046

I
SHe

o8errrewr
381 JO 93e uBIpaN

JUSIDYJI0D TUID)
Junod uonendog
Junod Jrun SuISnopy
JUNOd P[OYasnoH
91830133y

[e30].

oney

UEIpSN

oGerrrewr
381 JO 93e uBIPaN

JUSIDYJI0D TUID)
junod uonemndog
Junood Jiun SuIsnoH
JUNOd P[OYasnoH
91830133y

[eloL,

oney

UBIPIN

oGerrrewr
151 JO 93e UBIPaJN
JUSIDYJI0D TUID)

INd1IOUUOD)
INd1IIUUOD)
INd1IIUUOD)
INd1IDUUOD)
INd1IIUUOD)
INd1IOUUOD)

opel10]0))

opel10]0))

OpelIojo)

OpeI0[0])
OpeI0[0])
OpeI0[0])
OpeI0[0])
OpeI0[0])
OpeI0[0])

EILIOJIED

EILIOJIED

eIuI0jI[E)

EIUIOfI[ED)
EIUIOJI[ED)

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

eiquinjo)

6'CC Yr8°6€T 61TTIE €0t €58 T09°01 junods uone[ndog Jo s
erqunjoy)

9°€l £€9‘ce rv6°8€ 011 IS6°T 61T 3Unod Jrun SuISNOR Jo s
eIquinjo)

vie SL8TY 66179 6'CC SeT'T L68°C 3Unod p[oYsnOL] jo pmsiq
eIquinjo)

[ L0V 096% TL 8711 91TT 21e32138y jo 1IsIq
€e L91°01S €€8°¢5L 9°¢T YLTST 180°€E [eloL, aremed(
TN L6€ 8+t 43! $8T 9¢¢ oney aTEMER(
€1 €€6°T¢ €1TCe L€ 6€6°C €50°¢ UeIpIN SIEMEPR(

Jderrew
00 T 4 00 I I 18Ty JO 98k uRIPIIN arEmMER(
00 ¥0S ¥0S 00 (483 (481 JUIIOYFI0D TUID) aTEMER(
ree 11579¢ (XT84 4Y 8'LT 06€°€T 97 ‘8T junod vonemdog SIEMEPR(
¥'9¢ ¥81°0S 75189 ¥'0¢ [SYOXS 9¢8°¢ 1uNod Jrun SuISNOp arEmMER(
'8¢ 14929 TLE60T 1°6¢ ¥6S°c 690°S 3unod ploydsnoH SIEMEPR(
v61 $66°9 089°8 80T 868°T 8TI°C 2182138y aremep(
ree STI‘806°T STIES8T 8'€T TS 661°STT [e30], MdIIUUOD)
Tel €LYT 969°T LT 6¥0°T wTT oney INOBIUUOT)
[ T6L°T8 L9038 (4 790°TT SSSTT UBIPIN INOBIUUOT)
93e1u2019] paysiqng saleWNIS 93e1u2019] paysiqng sa[qeL, adAy, aelg
‘pazaiig S9leWINISH [eloy, ‘pazaiig S9[qeL, [eloy, dlewnsy
Sd1BWIISH sa[qer,

176

panunuoy §-0 HT1dV.L

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

177

ponujuoy)

9y
04T
€6¢
081
8’1

00

00

'y
¥ie
L'vy
Y4

§Te

00

00

¥S0°8t+
YSL LY
106CCE9
9L0°S
6S€°T0E

T
9969
¥S6°6TH' Y
LSLSY9
9TH V8
19€°68

968°€€E

0t¢

£09°CT

88¢C

6914T8
0T+°S9
6S6°STHOT
7619
006°90€

T
9969
9YETTS L
856‘T¥6
STOTIST
0L6°6TT

$98‘0cY

98T

L69°TL

88¢

¥'9¢
L91
€6C
et
[

0°0

0°0

e

Y4

e

€Cr

691

€8

4

0°0

0°0

87T
LSEET
¥81°€TE
89¢°¢
166°6¢€

T
8vST
T6LLIT
€I8'6€
€98°SH
806%C

60LST

9L1

101

¥9

761°8€
9€0°91
090°LSY
r9y
¥81°CH

T
8vST
¥0T°95T
610°€S
8+0°0L
TIv'6¢

60681

6l

SHLT

¥9

JUNOD P[OYISNOL]
1e30133y

[BIOL

oney

UBIPIN

J3errew
1811 JO 93e UBIPIIN

JUAIOYJI0) TUID)
1unod uonendog
1unood Jrun JuISnOE]
1UNOD P[OYISNOF]

2neda13dy
[BI0L
oney
UBIPIN
Jderrrew

1811 JO 93e UBIPIIN

JUSIOYJI0D TUID)

B131090)
B131090)
tpHOId
tpHOId
tpHOId

EpLIOL]
epLIOL]
epLIOL]
epLIOL]
epLIOL]
epLIOL]

BIqUIN[OD)
JO WIS

BIquIN[oD)
70 111
riqumion
Jo 1011
ElIquIn[on
JO PIISIA
BIqUIN[OD)
JO WIS

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

o6 IS€°T6 6L96LT ¥ 0y 096t LT€°8 JUNoO3 pjoyasnoy OoyepI
09T 9§ 01 09T't1 CHY €76'T 96¥"€ 91e302133y oyep]
(Y4 r9¥°Ser $00°00Z €6l T6L%T 61L°0€ [EI0L TemeH
9°C N4 91y §€ 10€ [453% oney TemeH
l §8€‘0t £79°0T 6°¢ STLT SE8T UEIPON TemeH
o3errrewr
00 4 4 0°0 1 1 3sTy Jo a3e ueLIpaIN fremeH
00 89% 89% 0°0 Y0l Y0l JUDIOLII05 TULH fremeH
8°6C 100°SS€ 685°50S §Te £ge‘eT TTTLL junod uone[ndog fremeH
8¢ LLS LY ¥8T°€9 891 €96°C 795°¢ unod Jun SulsnoH fremeH
9¢ 9089 655101 8'¥T 6€5°¢ LOLY JUNOS p[OYISNOH fremeH
) 078°9 090°8 L8 S08°1 9L6°1 930133y nemep]
9ty 9TH19T€E $60°6L9°S 6'1¢ 979691 Y0T6¥C [EI0L 131095
€7CC 09T 9L£°€ 6°8¢ 0081 TEST Oney 2131095
0c 1S6°€91 TEELIT LS 069°1¢C 000°€T UBIpIN 131095
o8errrew
00 4 [4 00 I I 3s1y jo a8e ueIpay 2131090
00 86L°€ 86L°¢ 00 ¥¥8 ¥¥8 JUSIOLI205 TULH 2131090
9vv L69€LTT PEFT0TY 9°LE PITLS T69°6€1 junod uonendog 2131090
YLE 8¥SrCe vLSETS 0'6¢ 8€5°0¢ L06°8¢C Junod Jrun SuISNoH 2131090
98eruad1g paysiqng So1BWMIST 98erud19g paysiqng sa[qeL. ad4AT. BN
‘pardi S91BWINISH esof, ‘pardig S9[qeL, [elo], Ajewnsy
Sa1BWINISH Sa[qeL,

178

panunuoy §-0 HT1dV.L

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

179

ponujuoy)

L'ty
§ee
0°Sv
8'¥C
6°0%
§0¢
81

00
00
€y
€ee
9%
9°¢¢
0°Sv
1'ce
LT

00
00
6'9%
L'6€

LS0°LLOT
€70°60€
9L6°60%
015t
0L¥°1T8Y
rS8e
LS8°S€T

4
14340
£99°S6€°€
SIS LLY
¥97°c€9
L5869
8€6°089
€LS
L8Y°S¢

[4
878

6L9VLY
TLY'L9

¥69°TILE
¥68v9%
6¥0°9%L
01T'6S
€81°651°8
878y
88T°0¥C

T
14340
8£9°688°S
TOSLEL
1TS°€81°T
0€6°€6
$8T8ET 1
9¢/
L81°9¢

[4
8178

6TE Y68
96111

€8¢
LT
L'9¢
6°S1
L°0€
LT
¢

00
00
1'9¢
LT
€9¢
9°¢1
0°¢¢
(Y4
99

00
00
iy
€re

¥L0°8L
6¥0°61
6L8°1¢C
Y1l
6¥8°L¥T
99T
L9T°1€

13
[AkAN!
€T8TL
€01°0€
€56°%€
Ser'6l
LTetse
16€
£€89%

1
81

LESLT
8TEY

(43224
£91°9¢C
TLSYE
9151
968°L5€
9€9°¢
8T0°€E

13
[AkAN!
965°00¢
T1STH
Pr8%S
870°€T
6€€YS
4%
STO°S

1
81

9t°0¢
70€9

Junod uonendog
Junod Jrun SuISnopy
JUNOd P[OYasnoH
91830133y

[e30].

oney

UEIpSN

oGerrrewr
381 JO 93e UBIPaN

JUSIDYJI0D Ul
junod uonemndog
Junood Jiun SuIsnoH
JUNOd P[OYasnoH
91830133y

[eloL,

oney

UBIPIN

oGerrrewr
151 JO 93e UBIPaJN

JUSIDYJI0D TUID)

junod uonemndog
Junod J1un SuIsnopy

eueRIpU]
eueRIpU]
eueRIpU]
eueRIpU]
stoutq[x
stoutq[x

stoutq[x

stoury
stoury
stoury
stoury
stoury
stoury
oyep]
oyep]
oyep]

oyep]
oyep]

oyep]
oyep]

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

98¢ 8T0°TL8 8TI'61H°1 e 09L°T€ 9€€‘8y junod uonemdog sesue}]
€0¢ TLLETT T89°LLY ¥ ec 799°L 100°01 3UN0d Jrun SUISNOH Sesuey]
ey €TI°191 I¥1°58¢ 9°¢e vLLS vITEl JUNoO3 ployasnoy sesue}]
9°1¢ 6Y¥LLT 0€9°C¢ ¥l 098t 8¥5°S 132133y Sesuey]
¥6¢ TLITLTT €€5°660°C §0¢ £66°€9 1€1C6 [EI0L EMO]
661 000°T 8¥T1 §9¢ 889 9¢€6 Oney EMO]
e €65°09 €9819 9§ €708 €05°8 UEIPON EMO]
o8errrewr
00 4 [4 00 1 1 381G JO de UBIPIN EMO]
00 {0 YOr‘1 0°0 (453 (453 JUSIOLFI0S TUIH EMO]
'Ly £86°T68 €IE91ST €9¢ 168C¢E 9IS junod uone[ndog EMO]
1o¢ €69°T€T 758681 6'¥C 120°8 989°01 3unod Jun JulsnoH EMO]
L'9% 101491 1L9%0€ €LE 8488 6111 JUNOS p[OYISNOH EMO]
861 T6e61 081°%C el 60T‘S 8T6'S 91e32133y EMO]
L'y LOLY66°T SIS0P1‘S 1ce P1TEST ¥85°sTT [E30L tueIpuf
9t ¥9€°C 950°¢ 6°6C 9091 T6T°T Oney tueIpuf
e LEESYT TLYIST LS L7961 0T8°0¢ UBIpIN EueIpuf
o8errrewr
00 4 [4 00 I I 381y JO de UBIPIN EueIpuf
00 8€Pe 8€¥°E 00 ¥9L ¥9L JUSIOLJI0S TUID EueIpuf
98eruad1g paysiqng So1BWMIST 98erud19g paysiqng sa[qeL. ad4AT. BN
‘pardi S91BWINISH esof, ‘pardig S9[qeL, [elo], Ajewnsy
Sa1BWINISH Sa[qeL,

180

panunuoy §-0 HT1dV.L

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

181

ponujuoy)

00
00
6y
L'ie
6y
¥'Ce
01y
I'vc
|4

00
00
9ty
8°0¢
0v¥
§1e
LS
0cr
9l

00

4

YTIT
ObF0TET
L8L°L61
I#0°€9T
T6€8T
909C6+°T
wIT
LL6TL

4

691
6€6°670°T
797851
90£°50T
¥88°CC
SO0 FETT
820°T
6869

PIET

T

YT
€6L°€6TT
TITL8T
116°09%
085°9¢
LST0ES‘T
¥0S°T
ISS*yL

T

T69°1
S0€°LT8T
96.°8TC
£L9T°L9¢€
0t1°6¢
€96%96°1
89T‘T
868°LS

T
PIET

00
00
L'9¢
9°§¢
LvE
8¢l
e
1ce
19

00
00
8°8¢
€9¢
¥9¢
st
€LT
091
8Y

0°0

Uy
et
$T0°CI
6€6°€T
YEL L
[444Y
99/
$79°%6

9L¢
0£0°8€
L6Y°6
0T8°01
£90°9
859°C9
9¢L
€LSL

[4:Y4

13

Uy
9TI°8L
99191
6S€°TC
896°8
LTO0TTT
8TI‘T
L¥TOT

9L¢
8€TT9
8.8CT
STOLT
PPI°L
9TT98
9/8
856°L

[4:Y4

o8errrewr
3814 JO 93e UBIPaIN

JUSIDYJI0D TUID)
Junod uonendog
JUnod Jrun SuISNopy
JUNOd P[OYasnoH
2eda133y

[B3C0L

oney

UBIPIN

J3errrewr
151 Jo aSe UBIPIIN

JUIOYJI0D TUID)
1unod uonendog
1Unod Jrun SurSnofy
JUNOD P[OYISNOL]
2e3a133y

[E30L

oney

UBIPIN

o8errrew
3814 JO 93e UBIPIIN
JUAIOYFI0) TUID)

BUBISINO]
BUBISINOT
BUBISINO]
BUBISINO]
BUBISINO]
BUBISINO]
Aponauay
Aponauay
Aponauay

Aonauay]
Aonauay]
Aonauay]
Aonauay]
Aonauay]
Aonauay]

sesuey|

sesuey|

sesuey|

sesuey|
sesuey|

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

o8errrew

00 (4 T 00 I I IsTy Jo a8e ueIpay puedrey
00 (A AN TWi'T 00 9LY 9L JUIIDYFI0D TUTD) puedrey
6°S¢ TIET8Y'T 0€TETET 9°0¢ 8¥9¥S 88.°8L junod uone[ndog puedrey
343 LSHS6T 9+9°68¢ 8¥T T €091 3UNOJ Jrun Sulsnoy puedrey
8T $86°59¢C L18%9Y X43 43 24! 0bsIeT UNod pjoYIsnoH puedrey
90T Y0£°6T 068°9¢ 8Tl 068°L ¥+0'6 91832138y puedrey
91t 108°099 6T9°0€1°T I've 80L°CE S19%% [eog, aurey
09¢ L6Y TL9 L€ 6T€ £0S oney aurey
8'C y6€°Te sTeee TL 0ST'¥ 618y UBIPI aurey
o8errrew
00 T 4 00 T T umum wo o8e E.m:voz QUIBIA
00 9$L 95. 00 891 891 JUIIIYJI09 TULD) sureN
8¢t YOT‘6SY 185918 L'0¥ $05°91 v18°LT junod uonendog surey
1'6¢ UYL 8TCT0T 79T 9Ty vSL'S 3unod Jrun SUISNOR aurey
L'LYy 6458 $SOP91 v'ov 0€sy €09°L JUNod pjOYIsnOH surey
$HT L1786 0T0°€T 091 089°C ({IN3 21080133y aurey
€0t 1084681 €60°9L1°¢ 9°0¢ €1L°96 TLE6ET [elog, BURISINOT
€0¢ ¥0S°T 888°T ¥'9T oL 9THT oney BURISINOT]
T 1516 €86°¢6 €9 850°CI €98°CT UBIpIN BURISINOT
o8e1u2019g paysiqng SO1BWNIST o8e1ua019g paysiqng sa[qeL. ad4T, eI
‘paraiig Sa1BWINISH [elog, ‘paraiig sa[qer, [elor, dlewnsy
sojewInsy sd[qe],

182

panunuoy §-0 HT1dV.L

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

183

ponuijuoy)

¥81
[

00
00
1ty
1°0€
a4
8°CC
8°¢¢
Ladt
Sl

00
00
0°L€
€8¢
LTy
10T
¥ee
6°S1
91

¥60°€
€48°€81

T

99Tt
LTL999°C
SITC0H
€18°TCs
0¥L°9S
056°800°¢
¥8€°T
€68°CeT

<

cer'e
860°T€1C
SH9°€0€
6TL'68E
L0T°EY
0¥9690°C

091
9€8°C6

T6LE
0S6°L8T

T

99Ty
96L909%
8589LS
STLST6
0LY €L
LLTE€89Y
¥8L°C
166°LET

4

Tere
§9TT8€e‘e
915°€TH
L¥96L9
ove‘es
£00°€0T €

Y061
9LE%6

$yC
8¢

0°0
0°0
§9¢
[aY4
€6¢
I'v1
L°9T
o6l
8y

0°0
0°0
yle
¥'ce
8'C¢
¥l
§9¢
'1e
(44

91T
IPEYT

I

8¥6
009°66
€6THT
0bL'LT
89¥°S1
STL0ST
889°1
¥S0°81

1

969
€T0°6L
L6V'81T
081°1¢C
98S°T1
99T°€01

9TIT
TTHTT

rr8‘T
¥€8°ST

I

8¥6
$06°981
69¥°C¢
868°Ch
71081
£0S°S0T
880°C
L9681

1

969
861°CT1
8€8°€T
S6¥IE
YTTEL
TS5°0p1

8TH'1
TL6TT

oney
ueIpapy

o8errrew
181 JO 93e UBIPIIN

JUSIDYJI0D TUID)
junod uonemdog
1unod J1un Suisnoy
JUNOd P[OYasnoH
e32133y

[e3o],

oney

UBIPIN

o8errrew
181 JO 93e UBIPIIN

JUSIDYJI0D UID)
Junod uonendog
1unod J1un JuIsnoy
JUNOd P[OYISNOH]
e3a133y

[e3o],

oney
UBTPIN

ueSIyIIN
ueSIyaIN

ueSIgIN
ueSTyIN
ueSTgIN
ueSIgIN
ueSIgIN
ueSTyIN

S13asnydessejN
S13asnydessejN

S13asnydessejN

$139SNYJBSSEIN
$139SNYJBSSEIN
$139SNYJBSSEIN
$139SNYJBSSEIN
$139SNYJBSSEIN
$139SNYJBSSEIN

puejdreN

puejdreN
pueLIeIN

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

€0€ 699 096 6'6€ 8% 0L oney 1ddississijy
0¢C 159°9% 68S°LY 1Y L61°9 1#5°9 UBIpIN 1ddississijy
ogerrrew
00 4 4 00 1 1 3814 JO 93e UBIPIIN 1ddississtjn
00 080°T 080°T 0°0 0t¢ 0t¢ JUSIOLII05 TULH 1ddississty
'Ly 1€9°919 LYY 99T°T 'y 90t°€T 0€L'6€ junod uone[ndog 1ddississty
cee L6S°L6 0+0°9%1 6°LT 8T6°S 0TT8 unod Jun SulsnoH 1ddississtiy
8¢y TSLIET €9€9€T 69¢ 0589 19801 JUnos pjoyasnoy 1ddississijy
€97 PILET 00981 6L1 9LE 095t 21880133y 1ddississijy
¥'8¢ 899°686°1 1T6°6TT € ¥0¢ €65°86 €EL YT [E30L BIOSOUUTIA[
LLT 0851 0T6°T 9°¢€C 0011 ovt'1 oney BIOSIUUIIA
[ 811°¢6 691°56 €9 09T°TL I80°€T UEIPON EIOSOUUTIN
o8errrewr
00 4 C 00 1 I 381 JO 93e uBIpaIN BIOSIUUIIA
00 091°C 091°C 00 08% 08t JUAIOYFI0D TUlD) BIOSIUUIIA]
§'6¢ 6T9°01H°1 L99°TEET L'S¢ LSO1S 0S+°6L junod uone[ndog BIOSIUUIIN
01¢ €¥S°10T 080°C6¢ L'ST 117ct 0r+ 91 Junod Jrun SuISNoH EIOSIUUIN
€9 L16°15T €TL'89Y €LE 619°€1 12L1T Junos pjoyasnoy BIOSIUUIIN
8CC 61L°8T 00T°LE 8¢l $98°L 0TI6 21080133y BJOSIUUTIA
8'6¢ 069°0%8°¢ 658°8L£°9 §0¢ LESP6T 016°6LT [¥30L ueSIYIN
98eruad1g paysiqng So1BWMIST 98erud19g paysiqng sa[qeL. ad4AT. BN
‘pardi S91BWINISH esof, ‘pardig S9[qeL, [elo], Ajewnsy
Sa1BWINISH S9[qe],

184

panunuoy §-0 HT1dV.L

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

185

ponuijuoy)

L'6€
el
Sy
§eT
e

00
00
SLy
e
608
(Y4
9ty
cle
0¢C

00

00

8
€re
6'9%
0°¢¢
8¢y

L9816
8LL°6
€06°98%
Y0¥
68T°ST

4

¥6S
§80°LE€
965°CS
01€°€9
€79°L
LY6°LLTT
8LLT
£65601T

4
86T
8LT°€IS T
Y61°STT
88+°76¢

TLLTS
960806

LEETST
060°C1
€0t°888
8¢TS
841°9¢

[4

6§
8¥9°T+9
TTE08
1068T1
0€T01
STI'S6LE
95TT
TTSIIL

T
8€¢°C
¥#8°0¥LC
¥61°CHE
6+L0SS

0TLEY
180°ST19°T

cle
8°6
T9¢
€re
9°8

0°0
00
3834
0°8¢
81y
9°S1
yee
€8¢
09

00

00

8°6€
¥'8¢
¥'8¢
8¢l
0¥¢

PS8
$L9C
LL8YT
LT
06T°€

I

el
8€€°TI
€5Te
YLV €
L11°C
¥86°0T1
Y11
SSHYL

¥9§

6L1°9¢
7T8el
1€L°ST

810°6
1089t

090°Z
¥96°C
986°8¢€
96¢
865‘c

I

el
968°1¢C
1Sy
vL6°S
805°C
¥€5°991
691
0LEST

¥9§

75€°¢6
L1€°61
[44NY4

9TLOT
€48°0L

JUNOd P[OYasnoH
1e32133y

[elof,

oney

UBIpIN

o8errrewr
3814 JO 93e uBIpaN

JUSIDYJI0D TUID)
Junod uonendog
Junod Jrun SuISnopy
JUNOd P[OYasnoH
91830133y

[e30].

oney

UEIpSN

oGerrrewr
351 JO 93e uBIpaN

JUSIdYJI0D TUID)
junod uonemndog
Junood Jiun SuIsnoH
JUNOd P[OYasnoH

91830133y
[e30].

BYSBIqIN
BYSBIqIN
BUBIUOIA
BUBIUOTA

BUBIUOTA

BUBIUOIA
BUBIUOIA
BUBIUOIA
BUBIUOIN
BUBIUOIA
BUBIUOIN
LINOSST]A
LINOSST]A

LINOSST]A

LINOSST]A
LINOSST]A
LINOSST]A
LINOSST]A
LINOSST]A

LINOSSTIA
1ddississty

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

L'ty ISHSET SLITHT 89¢ 680°L €TTIT junod ployasnoy  arysdurey moN
00T 89€°ST 0TT'61 Pl 180 LY 01e30138y  omysdwrey moN
6°LT ¥891¢6 €ITT6TT ¥81 799 109§ [EI0L EPEAIN
¥l LSL 89L 61 9§ 9LS oney EPEAIN
60 LTLLE €£0°8€ 0°€¢ SLO‘S €€T'S UEIPON EPEAIN
o3errrew
00 T 4 00 1 1 1515 Jo 98e UBIPI]N BPRAIN
00 ¥98 ¥98 0°0 6l 6l JUDIDLII03 TULH EPEAIN
8°8¢ 96T499 €0T°cE6 1T 1964 98£°1€ junod uone[ndog EPEAIN
9t 90+°06 TESITT 8°¢1 [YYNY 959 3unod Jun JulsnoH EPEAIN
8C¢ €T6°STL T6v°L8T [ %4 TL9%9 6898 JUNOS p[OYISNOH EPEAIN
€1e 60LT1 088°t1 101 187°¢ 8¥9°¢ 91e32133y EPEAIN
6'1¢ T96YIL L88°6¥0°T €T 788%€ TLO'9Y [E30L EASEIGIN
LTl SrS 79 691 68¢ 89 oney EASEIGIN
91l 9€¥°0€ 9€6°0¢ 4 090t 5T UBIpIN EASEIGIN
o8errrewr
00 4 [4 00 I I 3s1y jo a8e ueIpay EASEIQIN
00 0L 0L 00 9¢1 9¢1 JUSIOLI200 TULH BISEIGIN
ree €09°L0S 0LT‘8SL L'8¢C 0TH'81 8T8°ST junod uonendog EASTIQIN
0°ce 6°0°vL 9T6'v6 06l LTEY 2439 Junod Jun JuISNOH EASTIQIN
98erud19g paysiqng Sa1BWNSH 98erud19g paysiqng sa[qe. adAT. BN
‘pardig s91BWINISH e, ‘pardig S9[qeL, [elo], Ajewnsy
Sa1BWINISH Sa[qeL,

186

panunuoy §-0 HT1dV.L

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

187

ponujuoy)

601
L7TE
«or
6'¥C
8'LE
191
9l

00
00
98¢
8¢
L'ty
|44
89¢
0°ce
[

00
00
€8¢
8'9¢

$9S°LL9
£59°96
088°LET
ObLET
SLY99T°¢E
96T

99t LY

4

0¥°e
SH1°98TT
¥96°66¢C
€IS TTY
Lyt
¥6L4S0T
vLL
YO1°8%

4
9111

Y0S‘cL
SLYOTT

0TO°L¥TT
909°€HT
LSH0ET
06T‘ST
£86°980°S
¥70°c
98861

T

0¥€e
0T8°€L9‘E
920°09%
LET8EL
065°8S
606°899°1
766
[YANSZ

[4
9TTL

12€°50T°T
806°0ST

gce
[a44
o€
vl
L'LT
€T
9'Y

00
00
0ce
0°9¢
€ee
8yl
86T
£67C
09

0°0
0°0
(433
9°€T

0L£°9T
€719
8T1+°L
758°¢
8LV TIT
98.°T
1991

95L
0L0°S8
9161
608°CC
£ yara!
T6€°TS
9Ts
¥S€9

8¥¢C

909°9T
L8Y°9

890°6€
€808
089°0T
P8ty
TTTETT
89T‘C
709°0¢

I

95L
8TISTT
£68°ST
01Tve
P9eyL
SETEL
YL
6SL9

8¥¢C

¥SO°TH
Y68

junod uonemndog
Unod un 3uIsnoH
JUNOD P[OYISNO]
2eda133y

[B3C0L

oney

UBIPIN

J3errrewr
151 Jo aSe UBIPIIN

JUIOYJI0D TUID)
1unod uonendog
1Unod Jrun SurSnofy
JUNOD P[OYISNOL]
2eda133y

[E30L

oney

UBIPIN

o8errrew
3814 JO 93e UBIPIIN

JUSIOYJI0D TUID)

junod uonendog
1Unod un 3uIsnoH

ODIXITA] MIN
ODIXITA] MIN
ODIXITA] MIN
ODIXITA] MAN
Kos1o[ MaN
Kos1o[ MaN
Kos1o[ MaN

£3s1a[ maN]
£3s1a[ maN]
£3s1a[ maN]
£3s1a[ maN]
£3s1a[ maN]
£3s1a[ maN]
axysdwe maN
axysdwe maN
axysdwe maN

aaysdwe maN
aaysdwe maN

aaysdwe maN
axysdwe maN

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

188

cee T0S°L1Y T08°ST9 LYT 9609 199%€ 3UN0d Jrun SUISNOH EUIOIED YION
R4 060°09§ 177886 ¥ye 9€0°0€ Y6L S JUNoO3 ployasnoy EUIOIED YION
YT €¥T°6S 0€¥°8L 4! 9€¥°91 8TT61 132133y EUIOIED YION
L'SE 6¥TSESS 1TLT19°8 6°9¢ €LE°9LT €€6°LLE [E30L HOA MIN
[ Py 0TS c0c €90°¢ ov8‘e Oney HOA MIN
L1 L0V 64T 69L°€8T s L11°€€ 188F€ UBIPIN HOA MIN
o8errrewr
00 4 [4 00 1 1 3814 JO 93e UBIPIIN MNIOX MON
00 09§ 09§ 0°0 08T‘1 08T‘1 JUSIOLFI0S TUID AHOX MIN
0°L€ €€6°076°C £90°0TT9 ¥le €9T°SH1 0S8°11C junod uonendog AHOX MIN
1'6¢C €T0°TSS 088°8LL ¥ ec I8s‘ce ov8‘ey 3unod Jun JulsnoH AHOX MIN
0y €01°STL €T6°6¥T°1 LTE 800°6€ 1T6°LS JUNOS p[OYISNOH AHOX MIN
LT 089°LL 00T°66 143 0901¢ 0T€%T 91e30133y 10X MAN
L8¢ 1LS€L6 L9T°88S°T €LT 8£9°0S 769°69 [EI0L OJXIN MIN
oL 8¥8 ¥v6 0°¢t 919 804 Oney OJXIN MIN
e 128sy 96L°9% 8¢ 7909 P9 UBIpIN OJXIN MIN
o8errrewr
00 4 [4 00 I I 381y JO de UBIPIN OJXIN MIN
00 7901 790°T 00 9€¢T 9€¢T JUSIOLJI0S TUID OJXIN MIN
98eruad1g paysiqng So1BWMIST 98erud19g paysiqng sa[qeL. ad4AT. BN
‘pardi S91BWINISH esof, ‘pardig S9[qeL, [elo], Ajewnsy
Sa1BWINISH Sa[qeL,

panunuoy §-0 HT1dV.L

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

189

ponujuoy)

00

134
9°0¢
0v¥
L7CC
134
€6l
¥

00
00
'Sy
Lee
6'CS
¥'CC
oY
S6l
L1

00

00
8y

8TH Y
668°669°C
8YESTH
08L°LES
6L6°8S
TT8%6¥¢
L6T
818°LT

T

1487
ISHSHT
600°8¢
L8TTH
£es's
¥9T°$S0Y
Ryl
T61°L61

4

rSSy
YTrEI8T

8Tr'y
6TLT8LY
¥9L°86S
618096
09T9.L
€97°619
89¢
8¥TS1

T

1487

8LT LYY
786°SS
1+868
0€1°L
€8¥°608°9
8%0%
8€9°00T

C

PSSy
88L°LT6%Y

00

6°8¢
¥'9¢
L9¢€
€Cr
€¢¢
L'ST
69

0°0
0°0
61y
(14
8¢y
8l
0°0¢
0°9¢
s

00

00
09¢

¥86
£5¥°66
008°+C
661°8¢C
¥¥8°ST
9LS°LT
S0t
9€€C

1

6
6+8°8
19TC
The'T
0641
£0T60T
IrTT
091°9¢

I

7101
0TT'LOT

¥86
798791
T0L'ee
LTS
96981
9L1°LT
9/¢
805°C

T
6
9¢€TS1T
IS1°¢

I CAN%
8+/L°T
908°86¢
9€0°¢
8LS°LT

I

7101
96,91

JUITOYJI00 TUID)
1unod uonendog
1Unod Jrun Sursnofy
JUNOD P[OYISNOL]
aeda13dy

[E30L

oney

UBIPIN

o8errrew
3814 JO 93e UBIPIIN

JUSIDYJI0D TUID)
junod uonendog
1Unod Jun JuIsnopy
JUNOd P[OYasnoH
1e32133y

[elof,

oney

UBIpIN

o8errrewr
3814 JO 93e UBIPaIN

JUAIOYJI0D TUID)
1unod uonendog

oo
oo
oo
oo
oo
B10ME(] YIION
B10ME(] YIION
B10ME(] YIION

el0e YIION
el0e YIION
el0e YIION
el0e YION
el0e YIION
el0e YION
'UIjOIRD) YIION
'UIjOIRD) YIION

'UIjOIRD) YIION

'UIjOIRD) YIION

'UIjOIRD) YIION
BUI[OIED) IION

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

00 0081 008°T 00 00% 00% JUIIOYJI09 TUID) u03a1Q
0ty THILTILT LT6EH6°T 6°S€ 0St' Ty 01299 junod uonendog u03210
6°€€ €18°091 00+ €HC ¥'ST 9TT01 00L°€T Junod 31un JuIsnop u03a1Q
€9% ¥1L°60C €09°06€ 9'9¢ LY TT 10181 Junod ploYsno u03a1Q
S¥T 0TH'eT 000°T€ Ser TLS9 009°2 21580133y u03a1Q
1'ce 80LTLS T SH8PIET 8°1¢ 68€°6L 6LST0T [e3o], BWOYEPO
TL LLTT 9LE°T 96 €€6 TE0°T oney rwoyePO
80 $59°L9 L0789 9C SEL6 SLE6 UBIPIN BWOYEPO
o8errrewr
00 e e 00 T T umu@ wo J8e ﬁm_ﬁuz NEOL.ﬂJO
00 84T 8¥S°1 00 e e JUIIIYJI09 TUID) ewioyep[O
0¥ 0S6°€01°T 608°TL9°T ¥'9T ST6°TH 698 junod uone[ndog rwoyepO
S¥T 990°8S1 ¥T€60¢ LLT $69°6 T8L°T1 Junod Jun SuISNOH BWOYEPO
Tse 9¢8°L1¢ 616°S€€ 79T S6¥I1 £9§°ST UNod pjOYIsnoH rwoyepO
86l vLETT 099°9C 70t 148§ 9¢5%9 21832133y PWOYEPO
60t 0€6°606°¢ $80°TT9°9 v'Ce 09€°961 6£5°06¢ [e3oL, oo
9°€T 800°¢ 9¢6°¢ s ¥70°C 56T oney oo
¥'C 98+°061 L80°S61 99 $50°ST S18°9¢ UBIPIN oo
oGerrrewr
00 e 4 00 1 1 151y JO 93e UBIPaN oo
93BIUA0I9 ] paysiqng SojeWIISH 98e1uadIog paysiqng S9[qe], adAT, RIS
‘pazalig S91BWINISH esofq, ‘paraig S9[qeL, [elo], jewnsy
sojeWINSH sd[qe],

190

panunuoy §-0 HT1dV.L

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

191

ponujuoy)

00
00
§9¢
§LT
Sy
1'ce
89¢
el
61

00
00
98¢
LT
¥y
S6l
S 0r
[t
14

4
0L
8SL°Cep
909°0L
0116
¥99%
¥16°8¢€ Y
ove'e
999°00¢

T
Pr9y
TTL°9L0°€
¥60°9SH
780°08¢
SLEY9
799°T09°T
9ITHT
SSELL

T
0L
LOLLLL
09€°L6
€951
00+°C1
€50°+6°9
8TIt
€0940¢

T
¥y
€L6PT10°S
TL6°LTY
TSLL00°T
086°6L
T$9169°C
009°T
60€°6L

00
00
L°0€
1'1c
6°'1¢
9°ClL
16T
Y4
)

00
00
9y¢€
L'€C
8¢
6'Cl
€0¢
1Y
89

13
091
8+¢‘81
9TeY
1€6%
969°C
181°91¢
01€C
8/5°9¢

13
7€0°T
98LTTT
£96°9T
1€4°0€
9L0°LT
S6TT8
910°T
6ST°0T

13
091
06+°9¢C
08+°S
WL
00°¢
T1L%0€
960°¢
€T1°8T

13
7€0°T
908°0L1
9bESE
669°9%
80961
€IT8TT
00C‘T
10601

oGerrrewr
381 JO 93e UBIPaN

JUSIDYJI0D TUID)
junod uonemndog
Junood Jiun SuIsnoH
JUNOd P[OYasnoH
91830133y

[eloL,

oney

UBIPIN

oGerrrewr
1517 JO 93e UBIPaJN

JUSIDYJI0D TUID)
junod uonemndog
1unod J1un SuISnopy
JUNOd P[OYasNOH]
2eda133y

[B3C0L

oney

UBIpIN

J3errew
1511 JO 93k UBIPaJN

PUEIST 2POYY
PUEIST 2POYY
PUEIST 2POYY
PUEIST 2POYY
PUEIST 2POYY
PUEIST 2POYY
BIUBA[ASUUD ]
BIUBA[ASUUD ]

BIUBA[ASUUD ]

eIuBA[ASUUDJ
eIUBA[ASUUDJ
eIuBA[ASUUDJ
eIUBA[ASUUDJ
eIUBA[ASUUDJ
eIUBA[ASUUDJ
u08210
u08210
u08210

u08210

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

ogerrrew

00 4 [4 00 1 1 3s1y Jo a3e ueIpaIN BI0EQ PINOS
00 0y 0§y 0°0 001 001 FUIDGI05 TULH BI0EQ PINOS
9ty 180°%LT TST98Y 8¢ €01 09591 junod uonendog BI0EQ PINOS
98¢ 0S¥ Y 05809 87T SH9°T STHE unod Jun SulsnoH BI0EQ PINOS
¥'9r €LE°TS €59°26 1'8¢ 008‘C 9TSy JUnos pjoyasnoy EIoNEQ YINOog
T6l 65T°9 0SL°L v0T T0LT 006°T 91832133y eI0Ne( YInos
oy ILY ‘86 T $€8°95TE L0€ €€0°66 r16°TH1 [EI0L EUI[OIED YInog
L€T 8L¥T 9€6°T 1'1e 000°T SPT oney EUI[OIED YInog
L1 80€¥6 796°S6 ¢ T6¥°C1 061°€T UBIpIN EUI[OIED YInos
o8errrewr
00 T T 00 1 1 1515 JO 98e UBIPI]N BUI[OIBD) YINOS
00 8L1°C 8L1°C 00 8% 8% JUSIOLI205 TULH Euljode) yinog
8y 961°SHE T Y01°TSET 6'9¢ ¥85°0S 1108 junod uonendog EULOIED YInos
¥'0¢ STI°S0T r1Sv6T [4Y4 6€°TL LLS°91 Junod Jrun SuISNoH EULOIED YInog
9ty TIE1LT 6T9°TLY 1'se STCTH1 706°1C JUNOS p[OYISNOH EULOIED YInog
0'€T 788°8T 018°LE (34! €98°L 9616 aedarddy  euljole) yInog
(433 966°L69 1089201 0°9¢ 0L6€ €ST'LY [¥30L PUEIST 2POYY
LTl 65¢ 0+9 691 66¢ 08% oney PUEIST °POYY
¥l S8TIE 6TLTE 6v 61y 19€y UBIPIN PUEIST 2POYY
98eruad1g paysiqng So1BWMIST 98erud19g paysiqng sa[qeL. ad4AT. BN
‘pardi S91BWINISH esof, ‘pardig S9[qeL, [elo], jewnsy
Sa1BWINISH Sa[qeL,

192

panunuoy §-0 HT1dV.L

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

193

ponuijuoy)

0°L1
L1

00
00
8y
69¢
LYy
6°8¢
(a4 4
9°§¢C
0¢C

00
00
9vv
9°¢e
€Sy
9T
'Ly
81
¥

70€°L
€19°8TH

T
0066
STY8TT9
PSTbH8
$80°L81°1
ySTITI
SSHTLTT
LELT
LLY'ETT

4

879°C
T85°TLS T
¥60°9€T
9T81IIE
60T
T0€°96€

9¢Ce
T9¢‘6T

008°8
6ST°9¢Y

T
0066
LLS°069°0T
00L°8€€°T
€0€°8Y1°T
00S°0L1
$89°6T6°C
9€€C
L8LSTT

[4

879C
6T0°8€8°C
r9€‘sse
6LT0LS
09T'S¥
160°€L9

00%
re861

0°ce
6v

00
00
9y¢€
1°LT
8°¢¢
891
L7CE
Tye
6'S

00
00
0'6¢
8°LT
0°L¢
091
SIe
LYT
'L

0STS
¥€0°LS

13
00T
PHT8ET
€€6HS
12659
T8LYE
101911
€SI°T
SL6PT

¥8¢
£96°8S
8tH 1
95991
L1€°6
6€T°0¢

9T
€8T

0099
156°6S

13
00T
0TT%9€
0S€°SL
15566
008°T¥
6€H°TLT
TSLT
S16°ST

¥8¢

79996
700°0¢C
LTH'9T
960°TT
8€5°6¢

00€
9TLT

oney
ueIpay

oGerrrewr
151y JO 93e UBIPaN

JUSIDYJI0D TUID)
junod uonemndog
1Unod Jun JuisnopHy
JUNOd p[oYasnoy
1e32133y

[elof,

oney

UBIpIN

o8errrewr
3814 JO 93e UBIPaIN

JUSIDYJI0D TUID)
Junod uonendog
Junod Jrun SuISnopy
JUNOd P[OYasnoH
91830133y

[e30].

oney
UBIPIN

SEXI]J,

SEXI],

Sexa.
SexaJ.
SexaJ.
SexXay.
SexXay.
SexXay.

99SSaUUAT.

99SSaUUAT.

99SSaUUT,

EEREEE] )
998SaUUI],
EEREEE] )
998SaUUI],
EEREEE] )
EEREEE] )
©10E( IN0S

©10E( IN0S
.N..-OVMND ﬂ—uSOm

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

861 0T 0T 1’1 wi 081 oney JUOWLIA

€C 879‘T1T ¥06°TT 0L (44} 9€9°T UeIpIN JUOULIDA
Jderrew

00 T 4 00 I I 18Ty JO 98k uRIPIIN JUOWLIA

00 0Lt 0LT 00 09 09 JUIIOGFI0D TUID) JUOWLIA

€8¢ 680°08T 78L°16T 8°9¢ L8T9 0t6°6 junod vonemdog JUOULIA

8¥T LT 0TS°9€ S¥T TSS°T $S0°C 1UNod J1un SUISNOR JUOULIIA

¥ ov 0TH1€ €65°8S L'6€ 8€9T 91LC 3Unod ploydsnoH JUOTWIIA

€LL rr8e 059 01 810°T (T4 2182138y JUOWIIA

L'8€ Yy 88T T 6¥0°8€6°T T6T €7T09 S¥0°S8 [e30L, qen

6'8 0S0°T TSTT 811 9L 798 oney qen

¥'T LOLSSS SOTLS 69 01€L 6¥8°L UBIPIN qen
J3errew

00 T T 00 I I 1811 JO d9Fe UBIPIN yen

00 96C°L 96T°1 00 88¢ 88¢ JUSIOGFA0D TULD) yein

v'6€ LESLYS 169°66€°1 L'€E 809°1€ vL9°LY junod vonemdog yein

§ge 6v0°€TT 8¥TSLT 1'L¢ v61°L ¥98°6 1UNo> Jrun SuISNOH yein

9°SH T01°EST SETI8T 0'9¢ Te's €€0°€T 3Unod p[oY3sno yein

TSt 00491 0TETT 8°€T 8TLY (A S 21e80138y qein

'l Y€6°9TL S I#6°C08 1 $6T $9T'8SH €95°6¥9 [eloL, SEX?,

ErlalieRIER | paysiqng S91BWINIST ErlalieRIER | paysiqng sa[qeL. ad4T, aeIg
‘pazaliy sajewnsy [elo], ‘pazaliy sd[qe], [elog, jewinsy

wwuwaﬁmm moﬁnm,ﬁ

194

panunuoy §-0 HT1dV.L

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

195

ponuijuoy)

9'ce
L'6¢
¥'6
0'C

00
00
€0r
yee
9° Sy
(44
¥6¢
081
81

00

00

€0r
09¢
1'9%
1°§¢T
69¢

TEPEl
8.L488°C
18T
9TL9¢1

4

891°¢
TLETHOT
€8T°S8T
S0EpLE
TLETY
799°686°C
10¥°C

YLV THT

<

r6T'e
9T8YTIT
£86¥8T
01T°s8¢

89+
£88%ST

09€°LT
SOT'LELY
918C
LLS'6ET

4
891°¢
6€1°ITHE
¥8€°8Th
65+°289
09S%S
€0S°ST6'Y
8T6°C
8TLSYT

4

v6T'e
861°L8S‘E
T ShY
108v1L

0€.°9§
1S6°C0¥

19t
(1
¥l
09

0°0
0°0
ree
(44
9¥e
LTl
L'6T
8°¢T
)

0°0

0°0

¥ye
§LT
0'9¢
'St
1'Te

(A3
w6T6hl
IS8T
9€0°81

T
v0L
T06°LL
89T°81
6+8°0¢
18911
T66°TST
€L9T
€98°81

L

8TS6L
181°81
10T°1T

TISIT
0TTTT

95Ty
698°L0¢
(484
S81°61

T
v0L
TTSILL
TILYC
LS8TE
9L£°€1
9€1°91¢
961°C
8¥6°61

1

L
9STICTI
1L0°ST
yrreee

806°CT
8TLLL

91830183y
[BI0L
oney
UEIPIN

o3errrewr
1811 JO 93e UBIPIIN

JUSIDYJI0D TUID)
junod uonemdog
1unod J1un Suisnoy
1UNOd P[OYasnoH
e32133y

[e3o],

oney

UBIPIN

o8errrew
181 JO 93e UBIPIIN

JUAIOYJA0) TUID)
junod uonemdog
1UN0d J1un SUISNOR]
JUNOd P[OYISNOH]

eda133y
[E30L

BIUISIIA ISIH\
uoIuIyseN
uoIuIysen
uoIuIysen

uoiurysey
uoidurysey
uoiurysey
uoidurysey
uoi3urysey
uoi3urysey

BIUISIIA

BIUISIIA

BIUISIIA

BIUISIIA
BIUISIIA
BIUISIIA
BIUISIIA
BIUISIIA

BIUISIIA
JUOULIIA

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

vLT pLEE 059t TLY r¥6 ovI‘T 2e82133y Surwodp
L'L€ 087°665°C TT6 TLT Y 6'6¢C 0LT°8C1 890°¢81 [el01, UISUODSI A\
691 790°C 08+°C $Te (440 0981 oney UISUOISTA\
(4 1LT°0¢1 Y76l 6'S 906°S1 96891 UBIPIN UISUOISTA\
o3errewr
00 4 T 00 1 1 1511y JO 98e UBIPI]N UISUOIST A\
00 06L°C 06L°T 00 079 079 JUDIDYJ20 Ture) UISuodSI A\
v'6€ €£0°9T8T 796°T10°¢ L'S€ €70°99 079701 junod uonemdog UIsuodsI\
1°6¢ S19°L9T 0LT'LLE Y 94091 SETIT UN0d J1UN SUISNOH UISUOISIA\
9'¢ch €98°I¥€ £€4°509 T9¢ 006°L1 950°8¢ JUNod PlOYsSNoH UISUOISI A\
06T ¥06°8¢ 0S0°8% €T T€e01 08L°TT eda133y UTSTOISTA
I'ey 8+6°LS8 STHLOST I's€ 8v6‘Th 6¥1°99 [e30L BIUISIIA 359/
0'6¢C 9¢9 968 L'8€ (454 L9 oney BIUISIIA ISOM\
8'C L8TEY LT¥vh SL 6¥9°S SOT‘9 ueIpaN BIUISIIA 359
J3errrewr
00 C 4 0°0 1 1 151y JO 93e UBIPI]N BTUTSTIA S9N\
00 800°T 800°T 00 ¥TT ¥TT JUIIOYJO0D TUID) RIUISIIA 1S90\
T €09°s8¢ 669°880°T vy 9L£7T 780°L€E junod uonemdog PIUISIIA 1S9\
$1€ 0ve‘ee6 Y0E9€T 1'8¢ 9I8°S TLYL Junod 3run Sursnopy eIuISIA 1530\
8y T¥L0TT 6€L°81C 6°8¢ 861°9 LET'OT 3UNod p[oyasnoy BIUTSIIA 3S9M
ErIAlERIEE paysiqng SBWINST ErIalERIEE paysiqng sa[qel. adAT, aelg
‘paIali S91BWNISH [el0], ‘pazaig S9[qel, [el0], drewinsy
SojeWIISY Sa[qeL,

196

panunuoy §-0 HT1dV.L

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

197

‘3sonbaz s joued ay3 1e nearng snsuoy) a3 £4q pasedaxd s1qel, ADYNOS
*uoTsIadSTp [BOTISTILIS JO 9INSEAW B ST JUIDYJI0D TUIN) YT, ‘FLON

8'9%
ree
Sl
0°0
0°0
808
99¢
|44
9'8¢
L'Sy
LY
T

00
00
V'iy
§LE
ces

8€9°080°T
¥18
€868

4
89¢°T
¥99°7TL
¥69°€TT
168691
77891
90T°61¢
861
609°TT

4
0Lt
€8S

¥T8°TT
9P LT

L8S°TE0°C
91C1
LLT°09

T
89¢°T
6£8°69¥°T
9er 6LT
658961
095°€T
1560t
0te
¥06°TT

[4
047
78L16T

015°9¢
€65°8S

0°§¢
6°LE
4
00
00
[234
8°8¢C
0°¢¢
L6l
¥ee
€€T
6'S

00
00
6’1y
86T
9ty

916°LS
99§
9T6°L

13
Y0€
0TS°8T
9¢0°L
L¥6°8
9¢9y
09%°TT
8¢€T
65T

09
LLLS

(4!
6551

$80°68
clé
$8T8

13
Y0€
041°0S
0886
LSLET
9LL°S
8TLLT
08T
9¢9°T

09
0t6°6

$S0C
9TLT

[e30L,
oney

UBIPIIN
oderrrewr
1517 JO 9. UBIPaN

JUSIOYJI0D TUID)
junod uonemndog
1unod Jrun JuISNOf]
JUNOd P[OYSNO]
232133y

[eloL,

oney

UBIPIN

Jderrrewr
1511 Jo a8e UBIPA]A

JUSIOYFI0D TUID)
1unod uonemndog

JUNod J1un SuISNOH
JUNod pjoYyasnoy

001y o1rang

001y 031N

001y 031N

001y 031N
001y 031N
001y 011N
001y 031N
001y 011N
001y 011N
Surwo
Surwo
Surwo

SuroAp\
SurwoA
SurwoA

SuroAp\
Surwo

Copyright © National Academy of Sciences. All rights reserved.



Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities

Appendix D

Data Quality Filtering Rates,
3-Year Data, 2010-2012

identifies data products with the highest concentration of estimates

that have low precision and prevents their publication: see discussion
in Chapter 5. This appendix shows the filtering rates for the 2010-2012
3-year ACS data.

The American Community Survey (ACS) data quality filtering process

Table D-1 shows filtering rates by population for noniterated tables.
Table D-2 shows filtering rates by population for iterated tables.
Table D-3 shows filtering rates by estimate type.

Table D-4 shows filtering rates by collapsing type and estimate type.
Table D-5 shows filtering rates by state and estimate type.

Table D-6 shows filtering rates by iteration group for iterated count
tables.

Table D-7 shows filtering rates by topic.

Table D-8 shows an alternate (to Table D-5) for filtering rates by
state and estimate type.
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@“y LA

U.S. DEPARTMENT OF COMMERCE
Economics and Statistics Administration
U.S. CENSUS BUREAU

&, e American Community Survey

Respond online today at:

https://respond.census.gov/acs
OR

Complete this form and mail it

back as soon as possible.

This form asks for information about the
people who are living or staying at the
address on the mailing label and about the
house, apartment, or mobile home |dcated
at the address on the mailing label{

If you need help or have questions
about completing this form, please call
1-800-354-7271. The telephone call is free.

Telephone Device for the Deaf (TDD):
Call 1-800-582-8330. The telephone call is free.

¢NECESITA AYUDA? Si usted habla espariol y
necesita ayuda para completar su cuestionario,
llame sin cargo alguno al 1-877-833-5625.
Usted también puede completar su entrevista
por teléfono con un entrevistador que habla
espafol. O puede responder por Internet en:
https://respond.census.goviacs

For more information about the American
Community Survey, visit our web site at:
http:/Awww.census.gov/acsivww/

° Please print today’s date.
Monhth=—Day Year
2\

O]

&‘u Please print the name and telephone number of the person who is
filling out this form. We may contact you if there is a question.
Last Name

First Name MI

|

Area Code + Number

° How many people are living or staying at this address?

+ INCLUDE everyone who is living or staying here for more than 2 months.

« INCLUDE yourself if you are living here for more than 2 months

+ INCLUDE anyone else staying here who does not have another place to
stay, even if they are here for 2 months or less.

+ DO NOT INCLUDE anyone who is living somewhere else for more than
2 months, such as a college student living away or someone in the
Armed Forces on deployment

Number of people

[ ]

out pages 2, 2, and 4 for everyone, including yourself, who is
ing or staying at this address for more than 2 months.
complete the rest of the form.

©

rorm ACS-1{INFO){2014)KFI

(06-06.2013)

OMB No. 0607-0810

(TR
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Person 1

(Person 1 is the person living or staying here in whose name this house
or apartment is owned, being bought, or rented. If there is no such
person, start with the name of any adult living or staying here.}

What is Person 1's name?
Last Name (Please print) First Name

|

How is this person related to Person 1?7

Person 1

What is Person 1's sex? Mark (X) ONE box.

O wmale O Female

What is Person 1°s age and what is Person 1’s date of birth?

Please report babies as age 0 when the child is less than 1 year old.
Print numbers in boxes.

What is Person 2's name?
Last Name (Please print) First Name MI

263
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Person 2

How is this person related to Person 1? Mark (X) ONE box.

oooooooo

What is Person 2's sex? Mark (X) ONE box.

O

What is Person 2’s age and what is Person 2's date of birth?
Please report babies as age 0 when the child is less than 1 year old.

Husband or wife [ Son-in-law or daughter-in-law
Biological son or daughter [0 other relative

Adopted son or daughter [ Roomer or boarder

Stepson or stepdaughter [0 Housemate or roommate
Brother or sister [0 Unmarried partner

Father or mother O Foster child

Grandchild [0 other nonrelative
Paront-in-law

Male [/ Female

Print numbers in boxes.

Age in years) Month Day  Year of birth Age {in years) Month Day _ Year of birth
S
- NOTE: Please answer BOTH Question 5 about Hispanic origin and - NOTE: Ploase answer BOTH Question 5 about Hispanic origin and
Question 6 about race. For this survey, Hispanic origins are not races. Question 6 about race. For this survey, Hispanic origins are not races.
e Is Person 1 of Hispanic, Latino, or Spanish origin? (@ Is Person 2 of Hispanic, Latino, or Spanish origin?
] No, not of Hispanic, Latino, or Spanish origin ] No, not of Hispanic, Latino, or Spanish origin
O Yes, Mexican, Mexican Am., Chicano O Yes, Mexican, Mexican Am., Chicano
O Yes, Puerto Rican I Yes, Puerto Rican
O Yes, Cuban O VYes, Cuban
[ Yes, another Hispanic, Latino, or Spanish origin - Print origin, for okample, O Yos, another Hispanic, Latino, or Spamsh origin - Print origin, far example,
Argentinean, Colombian, Dominican, Nicaraguan, SalvadordhySpaniard, , Domin, X pani
and so on. o 7
|
e What is Person 1's race? Mark (X) one or faore:boxes. e What is Person 2's race? Mark (X) one or more boxes.
O white O white
I Black or African Am. I Black or African Am
[ American Indian or Alaska Native — Print name of enrolled or principal tribez| [ American Indian or Alaska Native — Print name of enrolled or principal tribe.z

O Asian Indian O Japanese [ Native Hawaiian

O chinese O Korean O Guamanian or Chamorro

O Filipino [ vietnamese [ Samoan

O Other Asian - Print race, O other Pacific Islander —
for example, Hmong, Print race, for example,
Lotian, Thai, Pakistan, Fijian, Tongan, and
Cambodian, and so on. 50 on.

oooo

Asian Indian O Japanese [ Native Hawaiian
Chinese [0 Korean [0 Guamanian or Chamorro
Filipino [ vVietnamese [ Samoan

Other Asian - Print race, O Other Pacific Islander —
for example, Hmong, Print race, for example,
Lrotian, Thii, Pakistan, Fijian, Tongan, and

Cambodian, and so on. Z

[ Some other race - Print race. 7

Some other race - Print race. 4

2 [T
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Person 3

What is Person 3’s name?

Last Name (Please print) First Name

L) What is Person 4's name?
Last Name (Please print)

13194030

Person 4

First Name

N

How is this person related to Person 1? Mark (X) ONE box.

O

Husband or wife Son-in-law or daughter-in-law

Biological son or daughter Other relative
Adopted son or daughtor Roomor or boarder
Stepson or stepdaughter Housemate or roommate
Brother or sister Unmarried partner
Father or mother Fostor child

Grandchild

ooooooo

Other nonrelative

O
]
O
]
]
O
O

Parent-in-law

What is Person 3's sex? Mark (X) ONE box.

O wale O Fomale

What is Person 3's age and what is Person 3's date of birth?

Please report babies as age 0 when the child is less than 1 year old.
Print numbers in boxes.

Age (in years) Month Day _ Yearof birth

- NOTE; Please answer BOTH Question 5 about Hispanic origin and
Question 6 about race. For this survey, Hispanic origins are not races.

e Is Person 3 of Hispanic, Latino, or Spanish origin?
]

No, not of Hispanic, Latino, or Spanish origin
Yes, Moxican, Mexican Am., Chicano

Yes, Puerto Rican

Yes, Cuban

Yes, another Hispanic, Latino, or Spanish origin ~ Print ofigin.for example,
7 bian, Dominican, Nit , , Spaniard,

]
]
]
]

and so on. Z

]

PJ How is this personrelated to Person 1? Mark (X) ONE box.

O

Husband or wife Son-in-law or daughter-in-law

Biological son or daughter [ Other relative

Adopted son or daughter [0 Roomer or boarder
Stepson or stepdaughter [ Housemate or roommate
Brother or sister O unmarried partner
Fathor or mother [0 Foster child

Grandchild O other nonrelative
Parent-in-law

What is Person 4's sex? Mark (X) ONE box.

]

Male 7)) Fomale

What is Persor 4°s age and what is Person 4's date of birth?
Please report-babies as age 0 when the child is less than 1 year old.

Age (in years)

Question 6 about race. For this survey, Hispanic origins ar
@ Is’Person 4 of Hispanic, Latino, or Spanish origin?

O

a
a
a
[m]

Print numbers in boxes.
Month  Day Year of birth

Please answer BOTH Question 5 about Hispanic o

No, not of Hispanic, Latino, or Spanish origin
Yes, Mexican, Mexican Am., Chicano

Yes, Puerto Rican

Yes, Cuban

s, anather Hispanic, Latino, or Spanish origin - Print origin for example,
, Colombian, D , ), \, Spaniard,
andsoon. z

© Whatis Person3's race? Wark (X) one gfaore boxes.
O white
[0 Black or African Am.

]

American Indian or Alaska Native — Print name of enrolied or principal !rlbc.?

]
]
]

@ Whatis Person 4's race? Mark (X) one or more boxes.

White
Black or African Am.
American Indian or Alaska Native — Print name of enroliled or principal mbcy

O Asian Indian [0 Japanese [ Native Hawaiian

O chinese O Korean [0 Guamanian or Chamorro
O Filipino O Vietnamese [ samoan

O Other Asian - Print race, O Other Pacific Islander -

for example, Hmong,
Laotian, Thai, Pakistani,
Cambodian, and so on. 7

Print race, for example,
Fijian, Tongan, an
soon.

oooo

Asian Indian [0 Japanese [0 nNative Hawaiian
Chinese O Korean [0 Guamanian or Chamorro
Filipino O vietnamese [J samoan

Othor Asian - Print race, [0 Other Pacific Islander -

for example, Hmong,
Laotian, Thai, Pakistani,
Cambodian, and so on.

Print raco, for example,
Fijian, Tongan, an
soon. 7

Some other race - Print race. 4

Some other race - Print race. 4
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What is Person 5's name?
Last Name (Please print)

First Name

No, not of Hispanic, Latino, or Spanish origin

Yes, Mexican, Mexican Am., Chicano

Yes, Puerto Rican

Yes, Cuban

Yes, another Hispanic, Latino, or Spanish origin - Print origin, for ekamplo,

Argentinean, Colombian, Dominican, Nicaraguan, Salvadoréf-Spaniard,
and soon.

ooooo

If there are more than five people living or staying here,
print their names in the spaces for Person 6 through Person 12.
We may call you for more information about them. 3

M
| J Person 6
Last Name (Please print) First Name M
How is this person related to Person 1? Mark (X) ONE box. ‘ J
[0 Husband or wife [0 Son-in-law or daughter-in-law
[ Biological son or daughter [0 Other relative
[0 Adopted son or daughter [0 Roomer or boarder sex [ Male [J Female Age (in years)
[0 stepson or stepdaughter [0 Housemate or roommate
O srother or sister O unmarried partner UastINamB|{P8ase print) First Name M
[ Father or mother O Foster child ‘
O Grandchild O other nonrelative
OO Parentin-law
What is Person 5s sex? Mark (X) ONE box. sex [ Male [ Female Age (in years)
O wmale O Female
Person 8
What is Person 5°s age and what is Person 5’s date of birth? Last Name (Pleasé(oring First Name. M
Please report babies as age 0 when the child is less than 1 year old. L oring)
Print numbers in boxes. ‘ J
Age {in years) Month Day  Year of birth
Sex\[ZF>WMale [ Female i
- NOTE: Please answer BOTH Question 5 about Hispanic origin and L)
Question 6 about race. For this survey, Hispanic origins are not races.
© ' Person 5 of Hispanic, Latino, or Spanish origin? I O i . i

Sex [ Male [ Fomale

Age (in years)

e What is Person 5’s race? Mark (X) one or faore:boxes.
O wnite
Black or African Am.

O

American Indian or Alaska Native — Print name of enrolled or principal tribe

‘ Last Name (Please print) First Name M
Sex [0 Male [ Female Age (in years)
Person 11
Last Name (Please print) First Name i

O Asian Indian O Japanese [ nNative Hawaiian

O chinese O Korean O Guamanian or Chamorro
O Filipino [ vietnamese [1 Samoan

O other Asian - Print race, O other Pacific Islander -

for example, Hmong,
Laotian, Thai, Pakistani,
Cambodian, and so on. 7

Print race, for example,
Fijian, Tongan, and

Sex [ Male [ Female

Age (in years)

Last Namo (Please print) First Name

Some other race - Print race. d

IRl IRilplEnp

sex [] Male [J Female

Age (in years)

4
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Please answer the following
questions about the house,
apartment, or mobile home at the
address on the mailing label.

Which best describes this building?
Include all apartments, flats, etc., even if
vacant.

A mobile home

A one-family house detached from any
other house

A one-family house attached to one or
more houses

A building with 2 apartments
A building with 3 or 4 apartments

A building with 5 to 9 apartments

A building with 10 to 19 apartments

A building with 20 to 49 apartments

A building with 50 or more apartments

Oooooooo O oo

Boat, RV, van, etc.

About when was this building first built?

O 2000 or later - sPei,fyy

1990 to 1999
1980 to 1989
1970 to 1979
1960 to 1969
1950 to 1959
1940 to 1949
1939 or earlier

ooooooo

When did PERSON 1 (listed on page 2)
move into this house, apartment, or
mobile home?

Month  Year

13194055

A Answer questions 4 - 6 if this is a HOUSE
OR A MOBILE HOME; otherwise, SKIP to
question 7a.

How many acres is this house or
mobile home on?

[0 Less than 1 acre = SKIP to question 6
O
O

110 9.9 acres
10 or more acres

IN THE PAST 12 MONTHS, what

were the actual sales of all agricultural
products from this property?

None

$1 to $999

$1,000 to $2,499

$2,500 to $4,999

$5,000 to $9,999

$10,000 or more

oooooo

Is there a business (suchas a/store or
barber shop) or a medical office on
this property?

O Yes
O No

o a. How many’'separate rooms are in this

house; ‘apartment, or mobile home?
Rooms must be separated by built-in
archways or walls that extend out at least
& inches and go from floor to ceiling.

* INCLUDE bedrooms, kitchens, etc.
* EXCLUDE bathrooms, porches, balconies,
foyers, halls, or unfinished basements.

Number of rooms

[]

© Doss this house, apartment, or mobile
home have - e

o

. hot and cold running water?

g

a flush toilet?

. a bathtub or shower?

o

o

a sink with a faucet?

@

a stove or range?

O
O
O
O
O
O

oooooos

arefrigerator?

g. telephone service from
which you can both make
and receive calls? Include [m| [m}
cell phones.

At this house, apartment, or mobile home -

do you or any member of this household

own or use any of the following computers?

» EXCLUDE GPS devices, digital music players,
and devices with only limited computing

% for example:
appliances.
Lz Yes No
a. Desktop, laptop, netbook, or

notebook computer o o
b. Handheld computer,

smart mobile phone, or other O O

handheld wireless computer

O O

c. Some other type of computer
Specify g

@ At this house, apartment, or mobile home -
do you or any member of this household

access the Internet?

[0 Yes, with a subscription to an Internet

service

[0 Yes, without a subscription to an Internet

service = SKIP to question 12

[0 No Internet access at this house, apartment,

or mobile home > SKIP to question 12

@ At this house, apartment, or mobile home -
do you or any member of this household

subscribe to the Internet using -

(TR

Yes No
b. How many of these rooms are bedrooms? a. Dial-up service? (] O
Count as bedrooms those rooms you would
list if this house, apartment, or mobile home b. DSL service? [ ]
were for sale or rent. If this is an
efficiency/studio apartment, print "0". c. Cable modem service? o O
Number of bedrooms d. Fiber-optic service? o O
e. Mobile broadband plan for O [m|
a computer or a cell phone?
f. Satellite Internet service? o O
g. Some other service? o O
Specify service
5
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Housing (continued)

How many automobiles, vans, and trucks
of one-ton capacity or less are kept at
home for use by members of this
household?

None

OoOoooooo

1
2
3
4
5
6 or more

Which FUEL is used MOST for heating this
house, apartment, or mobile home?

[m]

Gas: from underground pipes serving the
neighborhoo

Gas: bottled, tank, or LP
Electricity

Fuel oil, kerosene, etc.
Coal or coke

Wood

Solar energy

Other fuel

No fuel used

Oooooooo

(@ 2. LAST MONTH, what was the cost

of electricity for this house,
apartment, or mobile home?

Last month's cost - Dollars

OR
O Included in rent or condominium fee
[0 No charge or electricity not used

b. LAST MONTH, what was the cost
of gas for this house, apartment,
or mobile home?

Last month’s cost — Dollars

OR
[ Included in rent or condominium fee

O Included i in electnclty payment
entered ab

[0 No charge or gas not used

c. IN THE PAST 12 MONTHS, what was
the cost of water and sewsi-for this
house, apartment, or mobile home? /f
you have lived here les§than\j2 months,
estimate the cost.

Past 12 months cost = Dollars

[0 dngluded in rent or condominium fee
&)\ Necharge

d. IN THE PAST 12 MONTHS, what was the
cost of oil, coal, kerosene, wood, etc.,
for this house, apartment, or mobile
home? /f you have lived here less than 12
months, estimate the cost.

Past 12 months’ cost - Dollars

RN

OR

O Included in rent or condominium fee
[ No charge or these fuels not used

@  THE PAST 12 MONTHS, did you or

any member of this household receive
benefits from the Food Stamp P
or SNAP (the Supplemental Nutrition
Assistance Program)? Do NOT include
WIC, the School Lunch Program, or
assistance from food banks.

O Yes
O No

Is this house, apartment, or mobile home
part of a condominium?

[0 Yes - What is the monthly
condominium fee? For renters,
answer only if you pay the
condominium fee in addition to
your rent; otherwise, mark the
"None" box.

Monthly amount - Dollars

]

OR
[0 None

O No

Is this house, apartment, or mobile home -
Mark (X) ONE box.

[0 Owned by you or someone in this
household with a mortgage or
loan? Include home equity loans.

[0 Owned by you or someone in this
household free and clear (without a
mortgage or loan)?

O Rented?

O Occupied without payment of
rent? > SKIP to € on the next page
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Housing (continued)

B Answer questions 18a and b if this house,
apartment, or mobile home is RENTED.
Otherwise, SKIP to question 19.

a. What is the monthly rent for this
house, apartment, or mobile home?

Monthly amount - Dollars

R

b. Does the monthly rent include any
meals?

O Yes
O No

C Answer questions 19 - 23 if you or any
member of this household OWNS

or IS BUYING this house, apartment, or
mobile home. Otherwise, SKIP to E .

@ About how much do you think thi

house and lot, apartment, or mobile
home (and lot, if owned) would sell for
if it were for sale?

Amount - Dolfars

@ What are the annual real estate taxes on
THIS property?

Annual amount — Dollars

OR
0 None

@ What is the annual payment for fire,
hazard, and flood insurance on THIS
property?

Annual amount - Dollars

]

OR
[0 None

Realizing the Potential of the American Community Survey: Challenges, Tradeoffs, and Opportunities
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@ a. Do you or any member of this

household have a mortgage, deed of
trust, contract to purchase, or similar
debt on THIS property?

[0 Yes, mortgage, deed of trust, or similar
debt

[0 Yes, contract to purchase
[0 No = SKIP to question 23a

. How much is the regular monthly

mortgage payment on THIS property?
Include payment only on FIRST mortgage
or contract to purchase.

Monthly amount - Dolfars

OR

[0 No regular payment required > SKIP-to.
question 23a

. Does the regular monthly mortgage’

payment include payments:for real
estate taxes on THIS property?

[ Yes, taxes included‘in mortgage
payment

[0 No, taxes pajd sepatately or taxes
not required

. Does the regular monthly mortgage

paymentiinclude payments for fire,

hazard er flood insurance on THIS

property?

[Zies, insurance included in mortgage
payment

1 No, insurance paid separately or no
insurance

@ a. Do you or any member of this

household have a second mortgage
or a home equity loan on THIS
property?

O Yes, home equity loan

[ VYes, second mortgage

[ Yes, second mortgage and home
equity loan

[0 No- SKiPto D

b. How much is the regular monthly
payment on all second or junior
mortgages and all home equity loans
on THIS property?

Monthly amount - Dollars

]

OR

[0 No regular payment required

D Answer question 24 if this is a MOBILE
HOME. Otherwise, SKIP to E .

@ What are the total annual costs for

personal property taxes, site rent,
registration fees, and license fees on
THIS mobile home and ite?
Exclude real estate taxes.

Annual costs - Dollars

]

E Answer questions about PERSON 1 on the
next page if you listed at least one person
on page 2. Otherwise, SKIP to page 28 for
the mailing instructions.
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Please copy the name of Person 1 from page 2,
then continue answering questions below.
Last Name

First Name

Where was this person bom?

[m]

In the United States - Print name of state.

Qutside the United States - Print name of
foreign country, or Puerto Rico, Guam, efc.

Is this person a citizen of the United States?
[ Yes born m the United States > SKIP to
question 1
[0 Yes:bornin Puerto Rico, Guam, tl
U:S! Virgin Islands, or Northern' Mananas

O Yes, born abroad of U.S. citizen parent
or p:

Yes, U.S. citizen by naturalization - Print year
of naturalization

O No, not a U.S. citizen

When did this person come to live in the
United States? Print numbers in boxes.
Year

a. At any time IN THE LAST 3 MONTHS, has this
person attended school or college? /nclude
only nursery or preschool, kindergarten,
elementary school, home school, and schooling.
which leads to a high school dipfoma or a colloge
degree.

No, has not attended in the last 3
months - SKIP to question 17

]
Yes, public school, public college

O
O Yes, private schoo\, private college,
home school

b. What radeorIevalwasthlspersonattandmg’
Mark (X} ONE box.

[0 Nursery school, preschool
[ Kindergarten

Grade 1 through 12 - Specify
o arade1 180 i

Collegie undergraduate years (freshman to

Graduate or professional school beyond a
bachelor’s degree (for example: MA or PhD
program, or medical or law school)

®

F

What is the highest degree or level of school
this person has COMPLETED? Mark (X) ONE box.
If currently enrolled, mark the previous grade or
highest degroe rocoived.

O No schooling completed
[ Nursery school

[ Kindergarten

[m}

Grade 1 through 11 - Specif
grade 1-11 g pecify

[ ]

12th grade - NO DIPLOMA

Regular high school diploma
GED or alternative credential

Some col\ege credit, but less than 1 year of'
college credit

1 or more years of college credit, no degree
Associate's degree (for example=AA, AS)
Bachelor’s degree (for example:BA, BS}

Master’s degree /.{forexample MA, MS, MEng,
MEd, MSW, M

Professional dégree beyond a bachelor’s degree
(for examplerMD, DDS, DVM, LLB, JD)

Doctoratédegree {for example: PhD, EdD}

000500000050

Af§wkr guestion 12 if this person has a
bachelor’s degree or higher. Otherwise,
SKIP to question 13.

This question focuses on this person’s
BACHELOR’S DEGREE. Please print below th
ecific major(s) of any BACHELOR'S DEGREES
thia herson hinslreceiveds(ForempEIChemiz]
engineering, elementary teacher education,
organizational psychology)

@ What is this person’s ancestry or ethnic origin?

(For example: Italian, Jamaican, African Am.,
Cambodian, Cape Verdean, Norwegian, Dominican,
French Canadian, Haitian, Korean, Lebanese, Polish,
Nigerian, Mexican, Taiwanese, Ukrainian, and so on.)

@ a. Does this person speak a language other than

English at home?

O Yes
[ No = SKIP to question 15a

b. What is this language?

For example: Korean, ltalian, Spanish, Vietnamese

c. How well does this person speak English?

O
O
O
O

Very well
Well

Not well

Not at all

a. Did this person live in this house or apartment
1yearago?

[ Person is under 1 year old > SKIP to
question 16

[ Yes, this house = SKIP to question 16

[ No, outside the United States and

Puértg Rico - Print name of foreign country,

or U.S, Virgin Islands, Guam, etc., below;

then SKIP to question 16

[m]

No, different house in the United States or
Puerto Rico

b. Where did this person live 1 year ago?
Address (Number and street name)

Name of city, town, or post office

Name of U.S. county or
municipio in Puerto Rico

Name of U.S. state or

Puerto Rico ZIP Code

|
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Person 1 (continued) o ) ]

Answer question 19 if this person is c. How long l-afsntrh'l'sl &Tndparent been
15 years old or over. Otherwise, SKIP to Ifth d ik I ble f
(D) Is this person CURRENTLY covered by any of the |  the questions for Person 2 on page 12. Imor Shan ane qrandeniid answor he duostion
following types of health insurance or health for the grandchild for whom the grandparent has
coverage plans? Mark "Yes" or ‘No* for EACH type been responsible for the fongest period of time.

of coverage in items a— h. Because of a physical, mental or emotional O Lessthané th

a. Insurance through a current or o [ nciioniidocs thisper=o ditfic cesan® Monts

" former employer or union (of this 0o d?f'"g erraads alon7e such asv O 6to 11 months
person or another family member) O AR P O 1or2years

b. Insurance purchased directy from 2
e e 2 o L Yes O 3ordyears
person or another family member) O No O] [ —

c. Medicare, for people 65 and older, - P
Medicare, forpecple 65andelder [ (1 €3) Whatis this person’s marital status?

d. Medicaid, Medical Assistance, or 1 Now married Has this person ever served on active duty in the
any kind of government-assistance ] it MSkA;rbe,eEFgrces Reserves, or National Guard?
plandfor %‘?‘se with low incomes oo idowe: ark (X) 0X.

— O Divorced O Neverservedin the miltary - SKIPto

&. TRICARE or other military health care (] [ [0 Separated 4”55“0" 93

Only on active duty for & the R
A etaeer [ g | O Newrmered s D Onl i gt feenes
used or enrolled for health care,
i o = [ €0 In the PAST 12 MONTHS did this person get= [ Now on active duty
& e Mo [J On active duty in the past, but not now
h other type of health insurance a. Married?
S AR [m] [m] o o
7 b, Widowed? o O @ When did this person serve on active duty in the
: U.S. Armed Forces? Mark (X) a box for EACH period
in which this person served, even if just for part of tho
‘ . Divorced? m pa
(@ = 15 this person deafor does heishe have € How many times has thispersonbeen married? | [ Seprember 2001 o lser
serious difficulty hearing? [ Once O éugusl EQQI(EWAugust 2001 {including
‘ersian Gu
e Two times
= o ] il [ May 1975 to July 1990
O No [ Three or moretimes i .
. . istnam era (Augus o Apri
5. oty e A O Viet (August 1964 to April 1975}
. Is this person blind or does he/she have Thi 5
serious difficulty seeing even when wearing @ In what yeor Wd this person last get married? [ February 1955 to July 1964
glasses? Year G\ [ Korean War {July 1950 to January 1955)
O Yes |— O January 1947 to June 1950
O No e [0 World War Il (December 1941 to December 1946)
[0 November 1941 or earlier

Aniswer question 24 if this person is
G Answer question 18a - ¢ if this person is

5 years old or over. Otherwise, SKIP to
the questions for Person 2 on page 12.

female and 15 - 50 years old. Otherwise,

I
I" SK1P to question 25a. €D) 2. Does this person havea VA service-connected
é disability rating?

Has this person given birth to any children in %, 10 ' »
a. Because of a physical, mental, or emotional the past '1]2 monghs? Y ] Ve (e 8k, B o, D)
condition, does this person have serious [0 No - SKIP to question 29a
or OO Yes
making decisions? O Ne b. What s this person’s service-connected
disability rating?
0 Yes @ a. Does this person have any of his/her own_
O No randchildren under the age of 1 O 0percent
this house or apartment? N
b. Does this person have serious difficulty I 100r 20 percent
walking or climbing stairs? O Yes O 30 or 40 percent
O Yes [0 No- SKIP to question 26 O 50 0r 60 percent
O No b. Is this grandparent currently responsible for [ 70 percent or higher
most of the basic needs of any grandchildren
c. Does this person have difficulty dressing or under the age of 18 who live in this house or
bathing? apartment?
O Yes O Yes
O No O No - SKIP to question 26
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Person 1 (continued)

gd:) a. LAST WEEK, did this

erson work for pay
at a job (or business); 7p

OO Yes SKIP to question 30
[0 No - Did not work for retired)
b. LAST WEEK, did this person do ANY work
for pay, even for as little as one hour?
O Yes
[0 No - SKIPto question 35a

At what location did this person work LAST
WEEK? If this person worked at more than one
location, print where he or she worked most
last week.

a. Address (Number and street name)

If the exact address is not known, give a
lescription of the location such as the building
name o the nearest street or intersection.

. Name of city, town, or post office

. Is the work Iocatlon inside the limits of that
city or town?

O Yes
[ No, outside the city/town limits

. Name of county

Name of U.S. state or foreign country

£ ZIP Code

]

How did this person usually get to work LAST
WEEK? /f this person usually used more than one

method of transportation during the trip, mark (X)

the box of the one used for most of the distance.

@

[ Car, truck, orvan [0 Motorcycle

[ Busortrolley bus O Bicycle

O Streetcar or trolley car 1 Walked

O Subway or elevated O Worked at

O Railroad home > SKIP
2oz to question 39a

O Ferryboat O Other method

O Taxicab

J Answer question 32 if you marked "Car,
truck, or van" in question 31. Otherwise,
SKIP to question 33.

How many people, including this person,
usually rode to work in the car, truck, or van
LAST WEEK?

Person(s)

What time did this person usually leave home
T WEEK?

to go to work LAS’
Hour Minute

. O am.
[ L oo

How many minutes did it usually take this
person to get from home to work LAST WEEK?

Minutes

K Answer questions 35 - 38t this’person
did NOT work last weék. Qtherwise,
SKIP to question 3.

€D . LASTWEEK;fvas this person on layoff from
ajob?

71))-Yes = SKIP to question 35¢
RIS No

N

b. LAST WEEK, was this person TEMPORARILY
absent from a job or business?

[ Yes, on vacation, temporary illness,

maternity leave, other farml

reasons, bad weather, etc.
question 3

[0 No - SKIP to question 36

ersonal
KIP to

will be recalled to work within the next
6 months OR been given a date to return to

[0 Yes > SKIP to question 37
O No

c. Has this person been informed that he or she

During the LAST 4 WEEKS, has this person been
ACTIVELY looking for work?

O Yes
[0 No - SKIP to question 38

LAST WEEK, could this person have started a
job if offered one, or returned to work if
recalled?

[ Yes, could have gone to work

[ No, because of own temporary illness

[0 No, because of all other reasons (in school, etc.}

@ When did this person last work, even fora few
days?

1] Within the past 12 months

[ 1to5yearsago~ SKiPto L

O overs Yyeats ago or never worked > SKIP to
question

a. During the PAST 12 MONTHS (52 weeks), did
this person work 50 or more weeks? Count
paid time off as work.

O Yes> SKIP to question 40
O No

A ;Inow ;nan weeks DIIDdthls pe;srm work, eveﬁ
ra few hours, including paid vacation, pai
sick leave, and m"r—ﬂ. fary service?
50 to 52 weeks
48 to 49 weeks
40 to 47 weeks
27 to 39 weeks
14 to 26 weeks

ooooog

13 weeks or less

@ During the PAST 12 MONTHS
D, how many hours di

usually work each WEEK?

Usual hours worked each WEEK

the WEEKS
his person

1o TITTINTHTATITN
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Person 1 (continued) as)

L Answer questions 41 - 46 if this person
worked in the past 5 years. Otherwise,
SKIP to question 47.

VITY. Describe clearly this person’s chief
Jjob activity or business last week. If this person
had more than one job, describe the one at
which this person worked the most hours. If this
rson had no job or business last week, give
information for histher last job or business.

an employee of a PRIVATE FOR-PROFIT
company or business, or of an individual, for
wages, salary, or commissions?

an employee of a PRIVATE NOT-FOR-PROFIT,
tax-exempt, or charitable organization?

alocal GOVERNMENT employee
{city, county, etc.)?

a state GOVERNMENT employee?
a Federal GOVERNMENT employee?

SELF-EMPLOYED in own NOT INCORPORATED
business, professional practice, or farm?

SELF-EMPLOYED in own INCORPORATED
business, professional practice, or farm?

[ working WITHOUT PAY in family business
or farm?

O ooo o o O

@ Forwhom did this person work?

If now on active duty in
the Armed Forces, mark (X) this box > [
and print the branch of the Armed Forces.

Name of company, business, or other employer

@ What kind of business or industry was this?
Describe the activity at the location where employed.
(For examplo: hospital, newspaper publishing, mail
order house, auto engine manufacturing, bank)

@ Is this mainly - Mark (X) ONE box.
manufacturing?

wholesale trade?

retail trade?

oooo

other (agriculture, construction, service,
government, etc. |

41.-46 CURRENT OR MOST RECENT JOB (46}

@) Was this person -
Mark (X) ONE box. (27}

What kind of work was this person doing?

(For example: registered nurse, personnel manager,
suporvisor of order department, secrotary,
accountant)

o

. Social Security or Railroad Retirement.

00 No o rAL AMOUNT for past
12 months

e Security Income (SSI).

What were this person’s most il
ies or duties? (For example: patient care,
dirocting hiring policies, supervising order clerks,
typing and filing, reconciling financial records)

INCOME IN THE PAST 12 MONTHS

Mark (X) the “Yes” box for each type of income this
person received, and give your best estimate of the
TOTAL AMOUNT during the PAST 12 MONTHS.
INOTE: The "past 12 months" s the period from
today’s date one year ago up through today.

Mark (X) the "No" box to show types of income.
NOT received.

If net income was a loss, mark the "l.oss" box to
the right of the dollar amount.

For income received jointly, repor\the-appropriate
share for each person - or, if that's\not possible,
report the whole amount fofoniy-one person and
mark the “No" box for the ather person.

a. Wages, salary;commissions, bonuses,
or tips fromall'jobs. Report amount before
deductionsifor.taxes, bonds, dues, or other items.

O Yes-);_-

Lo TOTAL AMOUNT for past
12 months

b. Self-employment income from own nonfarm

proprietorships and partnerships. Report
NET income after business expenses.

N
O No TOTAL AMOUNT for past ~ Loss
12 months

c. Interest, dividends, net rental income,
royalty income, or income from estates
and trusts. Report even small amounts credited
to an account.

] TOTAL AMOUNT for past ~ Loss
12 months

BN oTAL AMOUNT for past
12 months

Any public assistance or welfare payments
from the state or local welfare office.

O No o orAL AMOUNT for past
12 months

g. Retirement, survivor, o disability pensions.
Do NOT include Social Security.

ol ]

O No TOTAL AMOUNT for past
12 months

h. Any other sources of income received
regularly such as Veterans’ (VA) payments,
unemployment compensation, cﬁlld support
oralimony. Do NOT include lump sum payments
such as money from an inheritance or the sale of a
home.

N
o N TOTAL AMOUNT for past
12 months

What was this person’s total income during the
PAST 12 MONTHS? Add entries in questions 47a

to 47h; subtract any losses. If net income was & loss,
entor the amount and mark (X) the *Loss” box next to
the dollar amount.

None TOTAL AMOUNT for past Loss
12 months

Continue with the questions for Person 2 on
the next page. If no one is listed as person 2 on
page 2, SKIP to page 28 for mailing instructions.

1
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Mailing
Instructions

&) Please make sure you have...

o listed all names and answered the questions on
pages 2, 3, and 4

¢ answered all Housing questions

e answered all Person questions for each person.

Then...

o put the completed questionnaire into the postage-paid
return envelope. If the envelope has been misplaced,
please mail the questionnaire to:

U.S. Census Bureau
P.O. Box 5240
Jeffersonville, IN 47199-5240

* make sure the barcode above your address shows
in the window of the return envelope.

Thank you for participating in
the American Community Survey.

For Census Bureal

POP EDIT PHONE Jict Jicz
EDIT CLERK TELEPHONE CLERK JIC3 Jica

The Census Bureau estimates that, for the average
household, this form will take 40 minutes to complete,
including the time for reviewing the instructions and
answers. Send comments regarding this burden estimate
or any other aspect of this collection of information,
including suggestions for reducing this burden, to:
Paperwork Project 0607-0810, U.S. Census Bureau,
4600 Silver Hill Road, AMSD — 3K 138, Washington, D.C.
20233, You may e-mail comments to
Paperwork@census.gov; use "Pap Project
0607-0810" as the subject. Please DO NOT RETURN
your questionnaire to this address, Use the enclosed
preaddressed envelope to return your completed
questionnaire,

Respondents are not required to respond to any
information collection unless it displays a valid approval
number from the Office of Management and Budget
This 8-digit number appears in the bottom right on the
front cover of this form.

Form ACS-1(INFO)(2014)KF| {06-06-2013)

2 [NININOCAONN
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ACS Questions by Year
Introduced and Agency

the year each was introduced to the ACS or the census long form. It
also shows which federal agencies were using each question prior to
the 2014 content review, which is intended to update the inventory of uses.

This appendix shows the American Community Survey questions by
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TABLE F-1 ACS Questions by Year Introduced and Agency Use

Question Year
Number Question Added Agency
Housing Which best describes 1940 Environmental Protection
Question #01 this building? Include all Agency
apartments, flats, etc., Housing and Urban
even if vacant. Development
Housing About when was this 1940 Department of Energy
Question #02 building first built? Environmental Protection
Agency
Federal Reserve Board
Health and Human Services
Housing and Urban
Development
Housing When did PERSON 1960 Environmental Protection
Question #03 1 (listed on page 2) Agency
move into this house, Housing and Urban
apartment, or mobile Development
home?
Housing How many acres is this 1960 Environmental Protection
Question #04 house or mobile home Agency
on? Housing and Urban
Development
Department of Agriculture
Housing IN THE PAST 12 1960 Housing and Urban
Question #05 MONTHS, what were Development
the actual sales of all Department of Agriculture
agricultural products
from this property?
Housing . 1950 Environmental Protection
. Is there a business (such
Question #06 Agency
as a store or barber .
. Housing and Urban
shop) or medical office
. Development
on this property?
Housing How many separate 1940 Department of Energy
Question #07a  rooms are in this house, Environmental Protection
apartment, or mobile Agency
home? Health and Human Services
Housing and Urban
Development
Housing How many of these 1960 Department of Energy

Question #07b

rooms are bedrooms?

Environmental Protection
Agency

Health and Human Services

Housing and Urban
Development
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TABLE F-1 Continued

Question Year
Number Question Added Agency
Housing Does this house, 1940 Health and Human Services
Questions #08a  apartment, or mobile Housing and Urban
home have hot and cold Development
running water?
Housing Does this house, 1940 Health and Human Services
Questions #08b  apartment, or mobile Housing and Urban
home have a flush toilet? Development
Housing Does this house, 1940 Health and Human Services
Questions #08c  apartment, or mobile Housing and Urban
home have a bathtub or Development
shower?
Housing Does this house, 1970 Health and Human Services
Questions #08d  apartment, or mobile Housing and Urban
home have a sink with a Development
faucet?
Housing Does this house, 1970 Health and Human Services
Questions #08e  apartment, or mobile Housing and Urban
home have a stove or Development
range?
Housing Does this house, 1940 Health and Human Services
Questions #08f  apartment, or Housing and Urban
mobile home have a Development
refrigerator?
Housing Does this house, 1960 Federal Communications

Question #08g

apartment, or mobile
home have telephone
service from which you
can both make and
receive calls? Include cell
phones.

Commission
Health and Human Services
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Question Year
Number Question Added Agency
Housing At this house, apartment, 2013 Federal Communications
Question #9 or mobile homedo you Commission
or any member of this National Telecommunications
household own or use and Information
any of the following Administration
computers? a. Desktop,
laptop, netbook, or
notebook computer, b.
Handheld computer,
smart mobile phone, or
other handheld wireless
computer, c. Some other
type of computer
Housing At this house, apartment, 2013 Federal Communications
Question #10 or mobile home—do Commission
you or any member of National Telecommunications
this household access the and Information
Internet? Administration
Housing At this house, apartment, 2013 Federal Communications
Question #11 or mobile home—do Commission
you or any member O.f National Telecommunications
this household subscribe .
. and Information
to the Internet using— . .
. . Administration
a. Dial-up service?
b. DSL service? c. Cable
modem service? d.
Fiber-optic service?
e. Mobile broadband
plan for a computer or
a cell phone? f. Satellite
Internet service? g. Some
other service?
Housing How many automobiles, 1960 Department of Energy
Question #12 vans, and trucks of Department of Transportation
one-ton capacity or less Environmental Protection
are kept at home for Agency
use by members of this Health and Human Services
household? Department of Agriculture
Housing Which FUEL is used 1940 Department of Energy

Question #13

MOST for heating this
house, apartment, or
mobile home?

Housing and Urban
Development
Department of Agriculture
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TABLE F-1 Continued

Question
Number

Question

Year

Added

Agency

Housing
Question #14

Housing
Question #15

Housing
Question #16

Housing
Question #17

a. LAST MONTH,
what was the cost

of electricity for this
house, apartment, or
mobile home? b. LAST
MONTH, what was

the cost of gas for this
house, apartment, or
mobile home? c¢. IN THE
PAST 12 MONTHS,
what was the cost of
water and sewer for

this house, apartment,
or mobile home? d.

IN THE PAST 12
MONTHS, what was
the cost of oil, coal,
kerosene, wood, etc., for
this house, apartment, or
mobile home?

IN THE PAST 12
MONTHS, did you

or any member of

this household receive
benefits from the Food
Stamp Program or
SNAP (the Supplemental
Nutrition Assistance
Program)?

Is this house, apartment,
or mobile home part

of a condominium?
What is the monthly
condominium fee?

Is this house, apartment,
or mobile home—Owned
by you or someone

in this household

with a mortgage or
loan? Owned by you

or someone in this
household free and clear
(without a mortgage or
loan)? Rented? Occupied
without payment of rent?

1940

2005

1990

1890

Environmental Protection
Agency

Health and Human Services

Housing and Urban
Development

Department of Agriculture

Health and Human Services
Department of Agriculture

Health and Human Services

Housing and Urban
Development

Environmental Protection
Agency

Department of Agriculture

Federal Communications
Commission

Health and Human Services

Housing and Urban
Development
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TABLE F-1 Continued

Question Year
Number Question Added Agency
Housing a. What is the monthly 1940 Department of Transportation
Question #18 rent for this house, Environmental Protection
apartment, or mobile Agency
home? b. Does the Federal Communications
monthly rent include any Commission
meals? Health and Human Services
Housing and Urban
Development
Housing About how much do you 1850 Department of Labor
Question #19 think this house and lot, Department of Transportation
apartment, or mobile Health and Human Services
home (and lot, if owned) Housing and Urban
would sell for if it were Development
for sale?
Housing What are the annual real 1980 Health and Human Services
Question #20 estate taxes on THIS Environmental Protection
property? Agency
Housing and Urban
Development
Department of Agriculture
Housing What is the annual 1980 Health and Human Services
Question #21 payment for fire, hazard, Environmental Protection
and flood insurance on Agency
THIS property? Housing and Urban
Development
Department of Agriculture
Housing a. Do you or any 1890 Environmental Protection
Question #22 member of this Agency
household have a Housing and Urban
mortgage, deed of trust, Development

contract to purchase, or
similar debt on THIS
property? b. How much
is the regular monthly
mortgage payment on
THIS property? c. Does
the regular monthly
mortgage payment
include payments for
real estate taxes on
THIS property? d. Does
the regular monthly
mortgage payment
include payments for
fire, hazard, or flood
insurance on THIS
property?

Department of Agriculture
Health and Human Services
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TABLE F-1 Continued

Question Year
Number Question Added Agency
Housing a. Do you or any 1940 Health and Human Services
Question #23 member of this Environmental Protection
household have a second Agency
mortgage or a home Housing and Urban
equity loan on THIS Development
property? b. How much Department of Agriculture
is the regular monthly
payment on all second
or junior mortgages and
all home equity loans on
THIS property?
Housing What are the total 1990 Health and Human Services
Question #24 annual costs for personal Environmental Protection
property taxes, site rent, Agency
registration fees, and Housing and Urban
license fees on THIS Development
mobile home and its site? Department of Agriculture
Population How is this person 1880 Department of Energy
Question #02 related to Person 1? Department of Education
Department of Transportation
Federal Communications
Commission
Health and Human Services
Housing and Urban
Development
National Telecommunications
and Information
Administration
Department of Agriculture
Department of Veterans Affairs
Population What is Person 1’s sex? 1790 Department of Justice

Question #03

Department of Labor

Department of Transportation

Environmental Protection
Agency

Federal Communications
Commission

Health and Human Services

Housing and Urban
Development

National Science Foundation

National Telecommunications
and Information
Administration

Department of Agriculture

Department of Veterans Affairs
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Question
Number

Question

Year

Added

Agency

Population
Question #04

Population
Question #05

What is Person 1’s age
and what is Person 1’s
date of birth?

Is Person 1 of Hispanic,
Latino, or Spanish
origin?

1790

1970

Department of Education

Department of Justice

Department of Labor

Department of Transportation

Environmental Protection
Agency

Federal Communications
Commission

Health and Human Services

Housing and Urban
Development

National Science Foundation

National Telecommunications
and Information
Administration

Department of Agriculture

Department of Veterans Affairs

Department of Justice

Department of Labor

Department of Transportation

Equal Employment Opportunity
Commission

Environmental Protection
Agency

Federal Communications
Commission

Federal Reserve Board

Health and Human Services

Housing and Urban
Development

National Science Foundation

National Telecommunications
and Information
Administration

Department of Agriculture

Department of Veterans Affairs
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TABLE F-1 Continued

Question Year
Number Question Added Agency

Population What is Person 1’s race? 1790 Department of Justice
Question #06 Department of Labor
Department of Transportation
Equal Employment Opportunity
Commission
Environmental Protection
Agency
Federal Communications
Commission
Federal Reserve Board
Health and Human Services
Housing and Urban
Development
National Science Foundation
National Telecommunications
and Information
Administration
Department of Agriculture
Department of Veterans Affairs

Population Where was this person 1850 Department of Education
Question #07 born? Department of Labor
Federal Communications
Commission
Health and Human Services
National Science Foundation

Population Is this person a citizen of 1820 Department of Labor
Question #08 the United States? Federal Communications
Commission
Health and Human Services
National Science Foundation
Department of Agriculture

Population When did this person 1890 Department of Education
Question #09 come to live in the Department of Labor
United States? Health and Human Services
National Science Foundation
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Question Year
Number Question Added Agency
Population a. At any time IN THE 1850 Department of Education
Question #10 LAST 3 MONTHS, has Department of Labor
this person attended Equal Employment Opportunity
school or college? b. Commission
What grade or level was Federal Communications
this person attending? Commission
Health and Human Services
National Science Foundation
National Telecommunications
and Information
Administration
Department of Agriculture
Department of Veterans Affairs
Population What is the highest 1940 Department of Education
Question #11 degree or level of Environmental Protection
school this person has Agency
COMPLETED? Health and Human Services
Department of Veterans Affairs
Population This question focuses 2009 Department of Labor
Question #12 on this person’s National Science Foundation
BACHELOR’S DEGREE.
Please print below the
specific major(s) of
any BACHELOR’S
DEGREES this person
has received.
Population What is this person’s 1970 Department of Labor
Question #13 ancestry or ethnic origin? Equal Employment Opportunity
Commission
Environmental Protection
Agency
Health and Human Services
Population a. Does this person speak 1890 Department of Education

Question #14

a language other than
English at home? b.

What is this language?
c. How well does this
person speak English?

Department of Labor

Environmental Protection
Agency

Federal Communications
Commission

Health and Human Services

Department of Veterans
Affairs
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TABLE F-1 Continued

Question
Number

Year

Added

Question

Agency

Population
Question #15

Population
Question #16

Population
Question #17

Population
Question #18

a. Did this person live in 1940
this house or apartment

1 year ago? b. Where did

this person live 1 year

ago?

Is this person 2008
CURRENTLY covered

by any of the following

types of health insurance

or health coverage plans?

a. Is this person deaf or 1850
does he/she have serious

difficulty hearing? b.

Is this person blind or

does he/she have serious

difficulty seeing even

when wearing glasses?

a. Because of a physical, 1880
mental, or emotional
condition, does this
person have serious
difficulty concentrating,
remembering, or making
decisions? b. Does this
person have serious
difficulty walking or
climbing stairs? c.

Does this person have
difficulty dressing or
bathing?

Department of Labor

Department of Transportation

Environmental Protection
Agency

Health and Human Services

Housing and Urban
Development

Department of Agriculture

Department of Veterans Affairs

Health and Human Services

Department of Justice

Department of Labor

Department of Transportation

Environmental Protection
Agency

Federal Communications
Commission

Health and Human Services

Housing and Urban
Development

National Science Foundation

National Telecommunications
and Information
Administration

Department of Veterans Affairs

Department of Justice

Department of Labor

Department of Transportation

Environmental Protection
Agency

Federal Communications
Commission

Health and Human Services

Housing and Urban
Development

National Science Foundation

National Telecommunications
and Information
Administration

Department of Veterans Affairs
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Question Year
Number Question Added Agency
Population Because of a physical, 1880 Department of Justice
Question #19 mental, or emotional Department of Labor
condition, does this Department of Transportation
person have difficulty Environmental Protection
doing errands alone such Agency
as visiting a doctor’s Federal Communications
office or shopping? Commission
Health and Human Services
Housing and Urban
Development
National Science Foundation
National Telecommunications
and Information
Administration
Department of Veterans Affairs
Population What is this person’s 1880 Federal Communications
Question #20 marital status? Commission
Health and Human Services
Housing and Urban
Development
National Science Foundation
Department of Agriculture
Population In the PAST 12 1850 Health and Human Services
Question #21 MONTHS did this
person get a. Married? b.
Widowed? c. Divorced?
Population How many times has this 1910 Health and Human Services
Question #22 person been married?
Population In what year did this 1910 Health and Human Services
Question #23 person last get married?
Population Has this person given 1890 Environmental Protection

Question #24

birth to any children in
the past 12 months?

Agency
Health and Human Services
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TABLE F-1 Continued

Question Year
Number Question Added Agency
Population a. Does this person 2000 Health and Human Services
Question #25 have any of his/her own
grandchildren under the
age of 18 living in this
house or apartment?
b. Is this grandparent
currently responsible for
most of the basic needs
of any grandchildren
under the age of 18 who
live in this house or
apartment? How long
has this grandparent
been responsible for
these grandchildren?
Population Has this person ever 1890 Department of Labor
Question #26 served on active duty in
the U.S. Armed Forces, Federal Communications
Reserves, or National Commission
Guard? Health and Human Services
Department of Veterans Affairs
Population When did this person 1890 Department of Labor
Question #27 serve on active duty in Federal Communications
the U.S. Armed Forces? Commission
Health and Human Services
Department of Veterans Affairs
Population a. Does this person have 2008 Department of Labor
Question #28 a VA service-connected Department of Veterans Affairs
disability rating? b. What
is this person’s service-
connected disability
rating?
Population a. LAST WEEK, did this 1910 Department of Labor

Question #29

person work for pay at

a job (or business)? b.
LAST WEEK, did this
person do ANY work for
pay, even for as little as
one hour?

Department of Transportation

Equal Employment Opportunity
Commission

Federal Communications
Commission

Health and Human Services

Department of Veterans Affairs
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Question Year
Number Question Added Agency
Population At what location did 1960 Department of Labor
Question #30 this person work LAST Department of Transportation
WEEK? Equal Employment Opportunity
Commission
Environmental Protection
Agency
Federal Reserve Board
Health and Human Services
National Science Foundation
Population How did this person 1960 Department of Energy
Question #31 usually get to work Department of Labor
LAST WEEK? Department of Transportation
Environmental Protection
Agency
Federal Reserve Board
Health and Human Services
Population How many people, 1980 Department of Energy
Question #32 including this person, Department of Labor
usually rode to work in Department of Transportation
the car, truck, or van Environmental Protection
LAST WEEK? Agency
Federal Reserve Board
Health and Human Services
Population What time did this 1990 Department of Energy
Question #33 person usually leave Department of Labor
home to go to work Department of Transportation
LAST WEEK? Environmental Protection
Agency
Federal Reserve Board
Health and Human Services
Population How many minutes 1980 Department of Energy

Question #34 did it usually take this
person to get from home
to work LAST WEEK?

Department of Labor

Department of Transportation

Environmental Protection
Agency

Federal Reserve Board

Health and Human Services
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TABLE F-1 Continued

Question Year
Number Question Added Agency
Population a. LAST WEEK, was 1890 Department of Labor
Question #35 this person on layoff Department of Transportation
from a job? b. LAST Equal Employment Opportunity
WEEK, was this person Commission
TEMPORARILY absent Federal Communications
from a job or business? Commission
c. Has this person been Health and Human Services
informed that he or she Department of Veterans Affairs
will be recalled to work
within the next 6 months
OR been given a date to
return to work?
Population During the LAST 4 1930 Department of Labor
Question #36 WEEKS, has this person Department of Transportation
been ACTIVELY looking Equal Employment Opportunity
for work? Commission
Federal Communications
Commission
Health and Human Services
Department of Veterans Affairs
Population LAST WEEK, could 1930 Department of Labor
Question #37 this person have started Department of Transportation
a job if offered one, Equal Employment Opportunity
or returned to work if Commission
recalled? Federal Communications
Commission
Health and Human Services
Department of Veterans Affairs
Population When did this person 1930 Department of Labor

Question #38

last work, even for a few
days?

Department of Transportation

Health and Human Services

Department of Agriculture

Department of Labor

Equal Employment Opportunity
Commission

Federal Communications
Commission

Health and Human Services

Department of Veterans Affairs
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Question Year
Number Question Added Agency
Population a. During the PAST 12 1880 Department of Labor
Question #39 MONTHS (52 weeks), Department of Transportation
did this person work 50 Health and Human Services
or more weeks? Count National Science Foundation
paid time off as work. Department of Agriculture
b. How many weeks Department of Veterans Affairs
DID this person work,
even for a few hours,
including paid vacation,
paid sick leave, and
military service?
Population During the PAST 12 1940 Department of Labor
Question #40 MONTHS, in the Department of Transportation
WEEKS WORKED, Environmental Protection
how many hours did Agency
this person usually work Health and Human Services
each WEEK? National Science Foundation
Department of Agriculture
Department of Veterans Affairs
Population Wias this person — an 1910 Department of Education

Question #41 employee of a PRIVATE
FOR-PROFIT company
or business, or of an
individual, for wages,
salary, or commissions?
an employee of a
PRIVATE NOT-FOR-
PROFIT, tax-exempt, or
charitable organization?
a local GOVERNMENT
employee (city,
county, etc.)? a state
GOVERNMENT
employee? a Federal
GOVERNMENT
employee? SELF-
EMPLOYED in own
NOT INCORPORATED
business, professional
practice, or farm?
SELF-EMPLOYED in
own INCORPORATED
business, professional
practice, or farm?
working WITHOUT
PAY in family business
or farm?

Department of Labor

Department of Transportation

Equal Employment Opportunity
Commission

Environmental Protection
Agency

Health and Human Services

Department of Veterans Affairs
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TABLE F-1 Continued

Question
Number

Question

Year

Added

Agency

Population
Question #42

Population
Question #43

Population
Question #44

Population
Question #45

Population
Question #46

For whom did this
person work?

What kind of business or
industry was this?

Is this mainly —
manufacturing?
wholesale trade? retail
trade? other (agriculture,
construction, service,
government, etc.)?

What kind of work was
this person doing?

What were this person’s
most important activities
or duties?

1970

1910

1910

1850

1970

Department of Education

Department of Labor

Department of Transportation

Equal Employment Opportunity
Commission

Environmental Protection
Agency

Health and Human Services

National Science Foundation

Department of Veterans Affairs

Department of Education

Department of Labor

Department of Transportation

Equal Employment Opportunity
Commission

Environmental Protection
Agency

Health and Human Services

National Science Foundation

Department of Veterans Affairs

Department of Education

Department of Labor

Department of Transportation

Equal Employment Opportunity
Commission

Environmental Protection
Agency

Health and Human Services

National Science Foundation

Department of Veterans Affairs

Department of Education
Department of Labor
Department of Transportation
Equal Employment Opportunity
Commission
Health and Human Services
National Science Foundation
Department of Veterans Affairs

Department of Education
Department of Labor
Department of Transportation
Equal Employment Opportunity
Commission
Health and Human Services
National Science Foundation
Department of Veterans Affairs
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Question Year
Number Question Added Agency
Population INCOME IN THE PAST 1940 Department of Energy
Question #47a 12 MONTHS a. Wages, Department of Education
salary, commissions, Department of Labor
bonuses, or tips from all Department of Transportation
jobs. Environmental Protection
Agency
Federal Communications
Commission
Federal Reserve Board
Health and Human Services
Housing and Urban
Development
National Science Foundation
Department of Agriculture
Department of Veterans Affairs
Population INCOME IN THE 1940 Department of Energy
Question #47b  PAST 12 MONTHS b. Department of Education
Self-employment income Department of Labor
from own nonfarm Department of Transportation
businesses or farm Environmental Protection
businesses, including Agency
proprietorships and Federal Communications
partnerships. Commission
Federal Reserve Board
Health and Human Services
Housing and Urban
Development
National Science Foundation
Department of Agriculture
Department of Veterans Affairs
Population INCOME IN THE PAST 1980 Department of Energy

Question #47¢

12 MONTHS c. Interest,
dividends, net rental
income, royalty income,
or income from estates
and trusts.

Department of Education

Department of Labor

Department of Transportation

Environmental Protection
Agency

Federal Communications
Commission

Federal Reserve Board

Health and Human Services

Housing and Urban
Development

National Science Foundation

Department of Agriculture

Department of Veterans Affairs
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TABLE F-1 Continued

Question Year
Number Question Added Agency

Population INCOME IN THE PAST 1970 Department of Energy
Question #47d 12 MONTHS d. Social Department of Education
Security or Railroad Department of Labor
Retirement. Department of Transportation
Environmental Protection
Agency
Federal Communications
Commission
Federal Reserve Board
Health and Human Services
Housing and Urban
Development
National Science Foundation
Department of Agriculture
Department of Veterans Affairs

Population INCOME IN THE 1980 Department of Energy
Question #47¢ ~ PAST 12 MONTHS e. Department of Education
Supplemental Security Department of Labor
Income (SSI). Department of Transportation
Environmental Protection
Agency
Federal Communications
Commission
Federal Reserve Board
Health and Human Services
Housing and Urban
Development
National Science Foundation
Department of Agriculture
Department of Veterans Affairs

Population INCOME IN THE 1970 Department of Energy
Question #47f PAST 12 MONTHS f. Department of Education
Any public assistance or Department of Labor
welfare payments from Department of Transportation
the state or local welfare Environmental Protection
office. Agency
Federal Communications
Commission
Federal Reserve Board
Health and Human Services
Housing and Urban
Development
National Science Foundation
Department of Agriculture
Department of Veterans Affairs
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TABLE F-1 Continued

Question Year
Number Question Added Agency
Population INCOME IN THE 1990 Department of Energy
Question #47g ~ PAST 12 MONTHS g. Department of Education
Retirement, survivor, or Department of Labor
disability pensions. Department of Transportation
Environmental Protection
Agency
Federal Communications
Commission
Federal Reserve Board
Health and Human Services
Housing and Urban
Development
National Science Foundation
Department of Agriculture
Department of Veterans Affairs
Population INCOME IN THE PAST 1960 Department of Energy
Question #47h 12 MONTHS h. Any Department of Education
other sources of income Department of Labor
received regularly such as Department of Transportation
Veterans’ (VA) payments, Environmental Protection
unemployment Agency
compensation, child Federal Communications
support or alimony. Commission
Federal Reserve Board
Health and Human Services
Housing and Urban
Development
National Science Foundation
Department of Agriculture
Department of Veterans Affairs
Population What was this person’s 1980 Department of Energy
Question #48 total income during the Department of Education
PAST 12 MONTHS? Department of Labor

Department of Transportation

Environmental Protection
Agency

Federal Communications
Commission

Federal Reserve Board

Health and Human Services

Housing and Urban
Development

National Science Foundation

Department of Agriculture

Department of Veterans Affairs

SOURCE: Table provided to the panel by the Census Bureau.
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Biographical Sketches of
Panel Members and Staff

Alan M. Zaslavsky (Chair) is a professor of statistics in the Department
of Health Care Policy at Harvard Medical School. His statistical research
interests include surveys, census methodology, small area estimation, official
statistics, missing data, hierarchical modeling, and Bayesian methodology.
His research topics in health care policy focus on measurement of the
quality of care provided by health plans through consumer assessments
and clinical and administrative data. His current major projects include
survey implementation for the Medicare system, methodology for studies
in psychiatric epidemiology, studies on determinants of quality of care in
Medicare, and measurement of disparities in health care. He is a fellow of
the American Statistical Association. He has a Ph.D. in applied mathematics
from the Massachusetts Institute of Technology.

Michael Davern is senior vice president and director of the Public Health
Research Department at the National Opinion Research Center (NORC)
at the University of Chicago. His work focuses on survey research, public
health data, linking surveys with administrative data, and Census Bureau
data, as well as the use of these data for policy research simulation and
evaluation. Previously, at the University of Minnesota, he was an assistant
professor of health policy and management and research director of the
State Health Access Data Assistance Center and codirector of the U.S.
Census Bureau’s Research Data Center. He also previously served as a
statistician for the Labor Force and Transfer Programs Statistics Branch of
the U.S. Census Bureau. A major focus of his work has involved applying
state-level data to health policy issues and helping states monitor trends
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in health insurance coverage rates. He has a Ph.D. in sociology from the
University of Notre Dame.

Jeff Hardcastle serves as the demographer for the state of Nevada in the
Nevada Small Business Development Center at the University of Nevada
at Reno. He is responsible for producing annual state, county, city, and
unincorporated town estimates; population projections; age, sex, race, and
Hispanic origin estimates and projections; disseminating data to interested
parties and the general public; networking with other state agencies; repre-
senting the state of Nevada to the Federal-State Cooperative Program for
Population Estimates (FSCPE) and the Federal-State Cooperative Program
for Population Projections (FSCPP). He served four terms as chair of FSCPE
Steering Committee and as chair of FSCPP. He served as the Nevada’s gov-
ernor’s liaison for the 2010 census and participated in the Census Bureau’s
Local Update of Census Address Program and count review. He was a
contributor to the Encyclopedia of the U.S. Census, Second Edition. He has
an M.A. in urban and regional planning from the University of Colorado
at Denver.

Scott H. Holan is an associate professor in the Department of Statistics
at the University of Missouri. His research interests include time-series
analysis, spatial-temporal models, econometrics, Bayesian methodology,
nonparametric and semiparametric methods, functional data analysis, and
data confidentiality. He is a principal investigator for a joint U.S. National
Science Foundation/U.S. Census Bureau research node to develop new data
analysis and modeling methodologies for the American Community Survey.
He has been the recipient of several research fellowships to work on prob-
lems involving seasonality and data confidentiality. He is a fellow of the
American Statistical Association and an elected member of the International
Statistics Institute. He has a Ph.D. in statistics from Texas A&M University.

James S. House is the Angus Campbell distinguished university professor
of survey research, public policy, and sociology; research professor in the
Department of Epidemiology; and research professor affiliate at the Popula-
tion Studies Center of the Institute for Social Research, all at the University
of Michigan. He previously served as director of the Survey Research Cen-
ter at the Institute for Social Research and held positions at Duke University
and the University of North Carolina at Chapel Hill. His research interests
include social psychology, political sociology, social structure and person-
ality, psychosocial and socioeconomic factors in health, survey research
methods, and American society. He is a member of the National Academy
of Sciences, the Institute of Medicine, the American Academy of Arts and
Sciences, the American Association for the Advancement of Science, and
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the American Sociological Association. He has served as editor or associate
editor of the Journal of Health and Social Behavior, Work & Stress, and
Journal of Occupational Bebavior; and has served on the editorial board of
Sociometry, Journal of Bebavioral Medicine, and Annual Review of Sociol-
ogy. He has a Ph.D. in social psychology from the University of Michigan.

David Hubble is a senior statistician at Westat, where his work has involved
the National Assessment of Education Progress, the Minnesota Adult
Tobacco Survey, and other survey design and technical assistance projects.
Previously, his work at the U.S. Census Bureau covered many aspects of
designing, planning, and conducting demographic surveys and census evalu-
ations. His research interests cover a wide range of topics, including survey
design, sampling frame creation, sample selection, data collection methods,
missing data mitigation, weighting procedures, estimation techniques, vari-
ance estimation, methodological investigations, and experimental designs.
He has an M.A. in statistics from Boston University.

Linda A. Jacobsen is vice president of U.S. programs at the Population Ref-
erence Bureau in Washington, D.C. Previously, she was a senior executive
and chief demographer for two leading marketing information companies,
the research director at American Demographics, and a faculty member
at Cornell University and the University of lowa, conducting research and
teaching graduate courses in sociology and demography. Her research has
focused on family and household demography, population estimates and
projections, and poverty and inequality. She has been a featured speaker
on U.S. demographic trends at the Knight Center for Specialized Journal-
ism and at Harvard University’s Program for Newly Elected Members of
Congress. Her extensive research experience with the American Community
Survey (ACS) includes coauthoring two of the U.S. Census Bureau’s Com-
pass handbooks for understanding and using ACS data. She is chair of the
Government and Public Affairs Committee of the Population Association of
America and a member of the board of directors of the Council of Profes-
sional Associations on Federal Statistics. She has a Ph.D. in sociology from
the University of Wisconsin—-Madison.

Michael W. Link is chief methodologist for research methods at the Nielsen
Company. Previously, he worked in survey research at the University of
South Carolina, RTI International, and the Centers for Disease Control and
Prevention. His work has centered on developing techniques for improv-
ing survey participation and data quality (use of address-based sampling,
impact of call screening technologies), methodological issues involving
use of multiple modes in data collection (web, mail, computer-assisted
telephone interview, field, mobile, meters), and obtaining participation
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from hard-to-survey populations (linguistically isolated, racial and ethnic
groups). His current research focuses on emerging technologies, such as
mobile and social platforms, as vehicles for measuring and understanding
public attitudes and behaviors. He is a co-recipient of the Warren J. Mitof-
sky Innovators Award from the American Association of Public Opinion
Research. He has a Ph.D. in political science from the University of South
Carolina.

Jennifer H. Madans is co-deputy director and associate director for science
at the National Center for Health Statistics (NCHS) at the U.S. Depart-
ment of Health and Human Services. Previously, she was in the Division
of Biostatistics and Epidemiology of the Department of Community and
Family Medicine at the School of Medicine and in the Department of
Demography, both at Georgetown University. She is a recipient of the Pub-
lic Health Service Superior Service Award, the NCHS Director’s Award in
Methodological Statistics, and the NCHS Elijah White Memorial Award.
She is a fellow of the American Statistical Association, and a member of the
American Sociological Association, the Population Association of America,
the American Public Health Association, the Society for Epidemiological
Research, and the Gerontological Society of America. She has a Ph.D. in
sociology from the University of Michigan.

Krisztina Marton (Study Director) is a senior program officer with the
Committee on National Statistics (CNSTAT). She is currently serving as
study director for the Standing Committee on Integrating New Behavioral
Health Measures Into the Substance Abuse and Mental Health Services
Administration’s Data Collection Programs. She served as study director for
several CNSTAT consensus panels, workshops, and expert meetings, includ-
ing the Panel on Statistical Methods for Measuring the Group Quarters
Population in the American Community Survey. Prior to joining CNSTAT,
she was a survey researcher at Mathematica Policy Research and a survey
director in the Ohio State University Center for Survey Research. She has a
Ph.D. in communication with an interdisciplinary specialization in survey
research from Ohio State University.

David A. Plane is a professor in the School of Geography and Development
at the University of Arizona. His research focuses on the dynamics of migra-
tion systems and methods for analyzing human population distribution and
redistribution. His current work is focused on migration across the life-
cycle and the linkages between urban hierarchies and migration patterns.
His other major interests are in transportation, regional science, regional
development, and quantitative modeling. He has a Ph.D. in regional science
from the University of Pennsylvania.
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Jerome P. Reiter is the Mrs. Alexander Hehmeyer professor of statistical
science in the Department of Statistical Science at Duke University. His
methodological research focuses mainly on statistical methods for protect-
ing data confidentiality, handling missing data, and analysis of complex
data. His primary application areas are in official statistics and public
policy. He is also the principal investigator for a joint U.S. National Sci-
ence Foundation/U.S. Census Bureau research node of the Triangle Census
Research Network, which is dedicated to improving the practice of data
dissemination among federal statistical agencies. He has a Ph.D. in statistics
from Harvard University.

Joseph J. Salvo is director of the Population Division at the New York City
Department of City Planning. He is also an adjunct associate professor in
the Urban Affairs and Planning Department at Hunter College of the City
University of New York. His previous positions include a year at the U.S.
Census Bureau. His work has broadly focused on immigration, the applica-
tion of small area data for policies and programs, the use of census data and
data from the American Community Survey. He is a past president of the
Association of Public Data Users and a fellow of the American Statistical
Association. He is a recipient of the Sloan Public Service Award from the
Fund for the City of New York. He has a Ph.D. in sociology from Fordham
University.

Robert L. Santos is a senior institute methodologist at the Urban Institute
in Washington, D.C. Previously, he worked at NuStats, NORC at the Uni-
versity of Chicago, and the Survey Research Center at the University of
Michigan. He has served as a member of the Census Advisory Committee
of Professional Associations and on the editorial board of the Public Opin-
ion Quarterly, and he has held numerous elected and appointed leadership
positions in both the American Statistical Association and the American
Association for Public Opinion Research. He is a fellow of the American
Statistical Association and a recipient of its Founder’s Award for excel-
lence in survey statistics and contributions to the statistical community. He
received an M.A. in statistics from the University of Michigan.
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COMMITTEE ON NATIONAL STATISTICS

The Committee on National Statistics was established in 1972 at the
National Academies to improve the statistical methods and information on
which public policy decisions are based. The committee carries out studies,
workshops, and other activities to foster better measures and fuller under-
standing of the economy, the environment, public health, crime, educa-
tion, immigration, poverty, welfare, and other public policy issues. It also
evaluates ongoing statistical programs and tracks the statistical policy and
coordinating activities of the federal government, serving a unique role at
the intersection of statistics and public policy. The committee’s work is
supported by a consortium of federal agencies through a National Science
Foundation grant.
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