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1

Summary

Since 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:
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2 REALIZING THE POTENTIAL OF THE AMERICAN COMMUNITY SURVEY

•	 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.

•	 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.

•	 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.
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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.
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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 
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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. 
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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 
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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 5-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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1

Vision for the  
American Community Survey

The 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 
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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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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 

TABLE 1-1 Initial ACS Sample Sizes and Completed Responses, 
2006-2012

 
Year

Housing Units Group Quarters Residents

Initial
Addresses
Selected

Final
Number of
Responses

Initial
Sample
Selected

Final 
Number of
Actual
Responses

Final
Synthetic
Casesa

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 2,894,711 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

 aFinal 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]. 
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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-

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.

•	 	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.

•	 	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.
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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:

•	 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.

•	 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.

•	 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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2

Sample Design and Precision of Estimates

The American Community Survey (ACS) was envisioned as a replace-
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 
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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-

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).1 In addition, differences in sample 
design (e.g., nonresponse subsampling) and estimation (e.g., lack of direct 
subcounty population controls) contribute to larger design effects2 for the 

1 Some of the difference is due to an increase in the number of tracts in the ACS.
2 The design effect is the extent to which the sampling error differs from the sampling error 

that can be expected under simple random sampling.

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

Characteristics 2000 Census
2007-2011
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.
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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) × 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.3 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 

3 A 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 2-2 Effective sample sizes in census tracts.
NOTE: Only tracts that have a minimum of 50 unweighted sample cases are 
included.

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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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 × 
1.645, which corresponds to a 90 percent confidence interval.4 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 MoE 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) × 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 

4 Consistent 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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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 

TABLE 2-4 Distribution of Tracts by Population Size and Number of 
Housing Units: 2008-2012 ACS Data

Tract Total  
Population Sizea Number of Tracts Percentage of Tractsb

Percentage of 
Population

1-999 757 1.0 0.1

1,000-2,999 18,967 26.2 13.8

3,000,4999 30,593 42.2 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  
Housing Units   

Percentage of  
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]. 
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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 

TABLE 2-5 Sampling Rates by Size of Tract, 2009 and 2013 ACS

Tract Measure 
of Size

2009 Average of
Postreduction
Sampling Rates

2013 Average of
Postreduction
Sampling Rates

Ratio of 2013
Sampling Rate to
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).
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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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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.

TABLE 2-7 Comparison of Results from 2011 and 2010 Production 
Data (in percentage)

New Stratum

2011 2010 

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).
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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,5 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 

5 Neighborhood 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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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 2-4 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).
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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 

Bronx
Brooklyn
Manhattan
Queens
Staten Island

Increased CV

Using New Design

Decreased CV Using

New Design

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.
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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.

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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3

Data Collection Methods

Beginning in 2013, when an Internet data collection mode was added, 
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 
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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.

TABLE 3-1 Sequence of Data Collection Steps for the ACS

ACS  
Sample  
Panel

Month of Data Collection

January February March April May June

January Mail/
Internet

Telephone In-person 
visit

February Mail/
Internet

Telephone In-person 
visit

March Mail/
Internet

Telephone In-person 
visit

April Mail/
Internet

Telephone In-person 
visit

May Mail/
Internet

Telephone

June Mail/
Internet

SOURCE: U.S. Census Bureau (2009c).
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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 1 in 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.1 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 

1 All 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 CATI 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  
Represented by Weighted Data

Weighted Percentage of Responses 
from Each Mode

Demographic 
Group

After 
Mail

After Mail  
and 
Telephone

After Mail, 
Telephone, 
and  
In-Person 
Visit Mail Telephone In Person

Total 
Population

50 62 91 55 13 32

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 
American Alone

27 40 82 33 16 51

American 
Indian or 
Alaska Native 
Alone

29 39 75 39 13 48

Asian Alone 51 60 89 57 10 33

Under Age 5 41 52 88 47 13 41

Age 18 and 
Over

52 64 91 57 13 30

Age 65 and 
Over

70 80 96 73 10 17

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

•	 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

•	 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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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.

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 

Self-administered 
questionnaire, language of 
interview or questionnaire, 
proxy respondent 

 96 

2010 Census—Edited Household 
Data File 2

Householder—age, race, 
and Hispanic origin; 
tenure; large household 

 96 

2010 Census—Edited Person 
Data File 

No spouse, not related  87 

2010 Census—Unedited 
Operation Data File 

Mail enumeration area, 
response check-in-date 

 99 

Master Address File Urban or rural 100 

Info USA Do not call flag, high-tech 
household 

 
85 

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

Change of address flag 100 

National Telecommunications and 
Information Administration 

Broadband flag  96 

Internal Revenue Service Total income reported for 
2010 (form 1040) 

 66 

2010 Census—Advertising Targeted stratum 100 

SOURCE: Chestnut (2013, p. 4).
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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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4

Data Processing and Analytic Issues

Several 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 



Copyright © National Academy of Sciences. All rights reserved.

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

DATA PROCESSING AND ANALYTIC ISSUES 61

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 
Manhattan. 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 a 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.
•	 Compare	current-year	and	prior-year	derived	measures.
•	 Compare	ACS	estimates	with	other	Census	Bureau	estimates.
•	 Review	weighted	imputation	rates.
•	 	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
•	 	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:

•	 Individual Income Tax Returns (IRS Form 1040)
•	 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 2005, 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 5).

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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5

Data Dissemination

This chapter looks at several aspects of the dissemination of American 
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. 

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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•	 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.

•	 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. 

•	 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.

•	 Ranking tables provide state rankings for approximately 90 esti-
mates. These tables are produced based only on the 1-year data. 

TABLE 5-2 Key American Community Survey (ACS) Data Products

Data Product Description

Data Profiles Broad social, economic, housing, and demographic 
profiles

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

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

Ranking Tables State rankings of estimates across 86 key variables

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

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

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

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

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

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

Public Use Microdata Sample  
Files

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].
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•	 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.

•	 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.

•	 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.

•	 Thematic maps show mapped values for geographic areas.
•	 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.

•	 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. 

•	 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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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.1

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 API. Tract-level data are available from AFF, the 
FTP site, DataFerrett, and API. 

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

TABLE 5-3 Current Data Dissemination Methods

Methods Description Data Products Available

American FactFinder Web access tool for American 
Community Survey data 
products

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

Summary Files and Public 
Use Microdata Sample 
(PUMS) Files

Web links for direct access to 
data files

Summary files and PUMS files

DataFerrett Data analysis and extraction 
tool with recoding capabilities

Summary files and PUMS files

File Transfer Protocol Site Site that allows users to 
download data for analysis

Summary files and PUMS files

Application Programming 
Interface

Interface that lets developers 
create custom web and mobile 
apps 

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

Easy Stats Interactive tool that lets users 
search for select statistics by 
geography

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

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

5-year data profiles 

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

5-year summary files

POP Quiz App that tests statistical 
literacy

5-year summary files 
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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 n 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 p is p X nˆ / ,=
where X denotes the total number of successes, and n is the sample size (i.e., 
the sample proportion of successes). The standard error (SE) for p̂ is esti-

mated by n p pˆ( ˆ)– −11 , and its square is an unbiased estimator of variance 
(ignoring finite population corrections). For large sample sizes, a symmetric 
100(1 – α) percent confidence interval can be expressed as

  
p z n p pˆ ˆ( ˆ),/

–± −α 12
1

where za/2 denotes the 100(1 – α/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 p̂  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 n* (Gilary et al., 2012). Using n* 
in place of n attempts to account for the design effect, deff, where deff is 
defined to be the ratio of the variance of p̂  under the complex sampling 
design to that under simple random sampling, and n* = 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 pˆ( ˆ)– −11

 will result in an estimated SE of zero—even if n* is used in 
place of n. Furthermore, any symmetric interval around p̂ = 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 p̂  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 p̂  = 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 on line  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 n ≤ 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 n ≥ 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 



Copyright © National Academy of Sciences. All rights reserved.

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

90 

T
A

B
L

E
 5

-4
 F

ilt
er

in
g 

R
at

es
 b

y 
Po

pu
la

ti
on

 S
iz

e,
 1

-Y
ea

r 
D

at
a 

fo
r 

20
12

 

Po
pu

la
ti

on
 S

iz
e 

(t
ho

us
an

ds
)

To
ta

l 
Ta

bl
es

Ta
bl

es
 P

ub
lis

he
d

Ta
bl

es
 F

ilt
er

ed
  

(%
)

To
ta

l 
E

st
im

at
es

E
st

im
at

es
  

Pu
bl

is
he

d
E

st
im

at
es

 F
ilt

er
ed

 
(%

)

65
-1

00
1,

75
1,

23
4

1,
06

7,
37

9
39

.0
39

,9
09

,8
29

19
,2

91
,7

64
51

.7

10
0-

12
5

1,
96

6,
25

7
1,

28
7,

85
4

34
.5

44
,8

09
,7

34
24

,0
43

,2
92

46
.3

12
5-

15
0

1,
20

8,
01

0
82

5,
82

8
31

.6
27

,5
30

,0
81

15
,7

19
,8

55
42

.9

15
0-

20
0

1,
15

2,
55

7
82

4,
41

8
28

.5
26

,2
66

,1
61

16
,0

39
,2

25
38

.9

20
0-

25
0

37
5,

53
1

27
9,

60
5

25
.5

8,
55

8,
13

3
5,

57
8,

45
7

34
.8

25
0-

50
0

62
1,

15
2

49
6,

95
1

20
.0

14
,1

55
,7

26
10

,3
18

,8
96

27
.1

50
0-

1,
00

0
88

9,
38

4
76

3,
85

3
14

.1
20

,2
67

,9
29

16
,4

72
,2

40
18

.7

1,
00

0+
37

2,
57

6
34

5,
59

8
7.

2
8,

49
1,

26
3

7,
73

4,
92

6
8.

9

To
ta

l
8,

33
6,

70
1

5,
89

1,
48

6
29

.3
18

9,
98

8,
85

6
11

5,
19

8,
65

5
39

.4

SO
U

R
C

E
: 

Ta
bl

e 
pr

ep
ar

ed
 b

y 
th

e 
C

en
su

s 
B

ur
ea

u 
at

 t
he

 p
an

el
’s

 r
eq

ue
st

.



Copyright © National Academy of Sciences. All rights reserved.

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

 91

T
A

B
L

E
 5

-5
 F

ilt
er

in
g 

R
es

ul
ts

 b
y 

Po
pu

la
ti

on
 S

iz
e,

 3
-Y

ea
r 

D
at

a 
fo

r 
20

10
-2

01
2 

Po
pu

la
ti

on
 S

iz
e

(t
ho

us
an

ds
)

To
ta

l 
Ta

bl
es

Ta
bl

es
 P

ub
lis

he
d

Ta
bl

es
 F

ilt
er

ed
  

(%
)

To
ta

l 
E

st
im

at
es

E
st

im
at

es
 P

ub
lis

he
d

E
st

im
at

es
 F

ilt
er

ed
(%

)

20
-2

5
2,

29
2,

12
5

1,
27

0,
95

7
44

.6
52

,2
58

,4
81

22
,4

83
,9

60
57

.0

25
-3

0
1,

62
9,

04
0

95
6,

56
4

41
.3

37
,1

40
,9

76
17

,3
50

,2
05

53
.3

30
-2

5
1,

13
6,

56
8

69
1,

95
0

39
.1

25
,9

12
,8

56
12

,7
83

,5
15

50
.7

25
-4

0
93

2,
92

0
59

1,
48

9
36

.6
21

,2
69

,8
88

11
,0

62
,8

08
48

.0

40
-4

5
77

4,
23

7
50

2,
18

7
35

.1
17

,6
52

,1
73

9,
49

2,
24

2
46

.2

45
-5

0
61

4,
45

1
40

9,
54

8
33

.3
14

,0
09

,0
21

7,
83

4,
62

2
44

.1

50
-5

5
53

2,
77

3
36

1,
87

1
32

.1
12

,1
46

,7
81

6,
94

6,
33

7
42

.8

55
-6

0
44

9,
89

3
30

9,
54

5
31

.2
10

,2
57

,2
01

5,
99

7,
93

3
41

.5

60
-6

5
40

9,
66

4
28

9,
33

6
29

.4
9,

33
9,

92
4

5,
67

1,
70

9
39

.3

65
-1

00
1,

69
5,

30
8

1,
24

5,
08

0
26

.6
38

,6
51

,9
48

24
,9

18
,0

62
35

.5

10
0-

12
5

2,
03

6,
36

3
1,

56
9,

75
8

22
.9

46
,4

27
,4

31
32

,4
23

,1
84

30
.2

12
5-

15
0

1,
17

7,
92

7
93

2,
21

1
20

.9
26

,8
56

,0
89

19
,5

59
,9

30
27

.2

15
0-

20
0

1,
14

8,
38

1
93

3,
77

7
18

.7
26

,1
82

,2
77

19
,8

00
,9

66
24

.4

20
0-

25
0

36
7,

01
3

30
7,

74
3

16
.1

8,
36

7,
62

1
6,

58
5,

39
0

21
.3

25
0-

50
0

61
9,

17
8

54
1,

80
0

12
.5

14
,1

16
,8

24
11

,7
65

,7
06

16
.7

50
0-

1,
00

0
89

2,
79

2
81

4,
94

6
8.

7
20

,3
53

,9
56

18
,0

87
,2

34
11

.1

1,
00

0+
36

7,
31

8
35

1,
18

1
4.

4
8,

37
3,

10
7

7,
94

7,
80

6
5.

1

To
ta

l
17

,0
75

,9
51

12
,0

79
,9

43
29

.3
38

9,
31

6,
55

4
24

0,
71

1,
60

9
38

.2

SO
U

R
C

E
: 

Ta
bl

e 
pr

ep
ar

ed
 b

y 
th

e 
C

en
su

s 
B

ur
ea

u 
at

 t
he

 p
an

el
’s

 r
eq

ue
st

.



Copyright © National Academy of Sciences. All rights reserved.

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

92 REALIZING THE POTENTIAL OF THE AMERICAN COMMUNITY SURVEY

care givers (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):

•	 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.

•	 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.

•	 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.

•	 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 
data

Conduct 3-year 
data AFF-UAT

Prepare 3-year 
data release

Conduct 
reasonableness 
review for 
5-year data 
products

Produce 3-year 
PUMS files and 
start verification

Release 3-year 
data

Release 1-year 
PUMS files

Conduct 5-year 
AFF-UAT

Prepare 5-year 
data release

Produce 5-year 
PUMS files and 
start  
verification

Release 5-year 
data

Release 3-year 
PUMS files

Submit product 
changes for next 
data year

Release 5-year 
PUMS files

Release 1-, 3-, 
and 5-year PRCS 
in Spanish

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-
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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 Center2 after perhaps testing their models using 
the MAS.

2 Research 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,3 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.

3 State 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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6

Survey Content

The 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):

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

•	 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 

•	 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):

•	 whether the data were needed with the frequency of the ACS,
•	 whether the data were needed at a small area level, and
•	 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
Statutory uses
 Block group/tract level
 Place/county/MSA level
 State/national level
Required	uses
 Block group/tract level
 Place/county/MSA 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 

Difficulty
Cognitive burden
Sensitivity
Overall difficulty
Number of complaints
Seconds to answer
 Median item response rate at 
   county level

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.1

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 

1 The 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,
•	 evaluating the possibility of obtaining some of the data from other 

sources (e.g., administrative records), and 
•	 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): 

•	 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.

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

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

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

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

•	 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 
5-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

This appendix presents an expanded version of Table 2-2 (in Chapter 2), 
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.
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Appendix B

Examples of Differences Between Census 
Counts and ACS Population Estimates

This appendix examines the magnitude of discrepancies between the 
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 
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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.
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Appendix C

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

The ACS data quality filtering process identifies data products with 
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.

•	 Table C-1 shows filtering rates by population for noniterated tables. 
•	 Table C-2 shows filtering rates by population for iterated tables. 
•	 Table C-3 shows filtering rates by estimate type. 
•	 Table C-4 shows filtering rates by collapsing type and estimate type. 
•	 Table C-5 shows filtering rates by state and estimate type.
•	 Table C-6 shows filtering rates by iteration group for iterated count 

tables. 
•	 Table C-7 shows filtering rates by topic. 
•	 Table C-8 shows an alternate (to Table C-5) for filtering rates by 

state and estimate type.
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Appendix D

Data Quality Filtering Rates, 
3-Year Data, 2010-2012

The American Community Survey (ACS) data quality filtering process 
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.

•	 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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Appendix F

ACS Questions by Year 
Introduced and Agency 

This appendix shows the American Community Survey questions by 
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.

276
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TABLE F-1 ACS Questions by Year Introduced and Agency Use

Question 
Number Question

Year  
Added Agency

Housing 
Question #01

Which best describes 
this building? Include all 
apartments, flats, etc., 
even if vacant.

1940 Environmental Protection 
Agency

  Housing and Urban 
Development

Housing 
Question #02

About when was this 
building first built?

1940 Department of Energy
Environmental Protection 

Agency
Federal Reserve Board
Health and Human Services
Housing and Urban 

Development

Housing 
Question #03

When did PERSON 
1 (listed on page 2) 
move into this house, 
apartment, or mobile 
home?

 1960 Environmental Protection 
Agency

  Housing and Urban 
Development

Housing 
Question #04

How many acres is this 
house or mobile home 
on?

1960 Environmental Protection 
Agency

Housing and Urban 
Development

Department of Agriculture
Housing 
Question #05

IN THE PAST 12 
MONTHS, what were 
the actual sales of all 
agricultural products 
from this property?

1960 Housing and Urban 
Development

Department of Agriculture  

Housing 
Question #06

Is there a business (such 
as a store or barber 
shop) or medical office 
on this property?

1950 Environmental Protection 
Agency

Housing and Urban 
Development

  

Housing 
Question #07a

How many separate 
rooms are in this house, 
apartment, or mobile 
home?

1940 Department of Energy
Environmental Protection 

Agency
Health and Human Services
Housing and Urban 

Development

Housing 
Question #07b

How many of these 
rooms are bedrooms?

1960 Department of Energy
Environmental Protection 

Agency
Health and Human Services
Housing and Urban 

Development
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Question 
Number Question

Year  
Added Agency

Housing 
Questions #08a

Does this house, 
apartment, or mobile 
home have hot and cold 
running water?

1940 Health and Human Services
Housing and Urban 

Development

Housing 
Questions #08b

Does this house, 
apartment, or mobile 
home have a flush toilet?

1940 Health and Human Services
Housing and Urban 

Development

Housing 
Questions #08c

Does this house, 
apartment, or mobile 
home have a bathtub or 
shower?

1940 Health and Human Services
Housing and Urban 

Development

Housing 
Questions #08d

Does this house, 
apartment, or mobile 
home have a sink with a 
faucet?

1970 Health and Human Services
Housing and Urban 

Development

Housing 
Questions #08e

Does this house, 
apartment, or mobile 
home have a stove or 
range?

1970 Health and Human Services
Housing and Urban 

Development

Housing 
Questions #08f

Does this house, 
apartment, or 
mobile home have a 
refrigerator?

1940 Health and Human Services
Housing and Urban 

Development

Housing 
Question #08g

Does this house, 
apartment, or mobile 
home have telephone 
service from which you 
can both make and 
receive calls? Include cell 
phones.

1960 Federal Communications 
Commission

Health and Human Services
 

TABLE F-1 Continued
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Question 
Number Question

Year  
Added Agency

Housing 
Question #9

At this house, apartment, 
or mobile home do you 
or any member of this 
household own or use 
any of the following 
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

2013 Federal Communications 
Commission

  National Telecommunications 
and Information 
Administration

Housing 
Question #10

At this house, apartment, 
or mobile home—do 
you or any member of 
this household access the 
Internet?

2013 Federal Communications 
Commission

  National Telecommunications 
and Information 
Administration

Housing 
Question #11

At this house, apartment, 
or mobile home—do 
you or any member of 
this household subscribe 
to the Internet using— 
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?

2013 Federal Communications 
Commission

  National Telecommunications 
and Information 
Administration

Housing 
Question #12

How many automobiles, 
vans, and trucks of 
one-ton capacity or less 
are kept at home for 
use by members of this 
household?

1960 Department of Energy
Department of Transportation
Environmental Protection 

Agency
Health and Human Services
Department of Agriculture

Housing 
Question #13

Which FUEL is used 
MOST for heating this 
house, apartment, or 
mobile home?

1940 Department of Energy
Housing and Urban 

Development
Department of Agriculture

TABLE F-1 Continued
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Question 
Number Question

Year  
Added Agency

Housing 
Question #14

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?

1940 Environmental Protection 
Agency

Health and Human Services
Housing and Urban 

Development
Department of Agriculture  

Housing 
Question #15

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)?

2005 Health and Human Services
Department of Agriculture

  

Housing 
Question #16

Is this house, apartment, 
or mobile home part 
of a condominium? 
What is the monthly 
condominium fee?

1990 Health and Human Services
Housing and Urban 

Development
Environmental Protection 

Agency
Department of Agriculture  

Housing 
Question #17

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?

1890 Federal Communications 
Commission

Health and Human Services
Housing and Urban 

Development
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Question 
Number Question

Year  
Added Agency

Housing 
Question #18

a. What is the monthly 
rent for this house, 
apartment, or mobile 
home? b. Does the 
monthly rent include any 
meals?

1940 Department of Transportation
Environmental Protection 

Agency
Federal Communications 

Commission
Health and Human Services
Housing and Urban 

Development

Housing 
Question #19

About how much do you 
think this house and lot, 
apartment, or mobile 
home (and lot, if owned) 
would sell for if it were 
for sale?

1850 Department of Labor
Department of Transportation
Health and Human Services
Housing and Urban 

Development
  

Housing 
Question #20

What are the annual real 
estate taxes on THIS 
property?

1980 Health and Human Services
Environmental Protection 

Agency
Housing and Urban 

Development
Department of Agriculture

Housing 
Question #21

What is the annual 
payment for fire, hazard, 
and flood insurance on 
THIS property?

1980 Health and Human Services
Environmental Protection 

Agency
Housing and Urban 

Development
Department of Agriculture

Housing 
Question #22

a. Do you or any 
member of this 
household have a 
mortgage, deed of trust, 
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? 

1890 Environmental Protection 
Agency

Housing and Urban 
Development

Department of Agriculture
Health and Human Services  
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Question 
Number Question

Year  
Added Agency

Housing 
Question #23

a. Do you or any 
member of this 
household have a second 
mortgage or a home 
equity loan on THIS 
property? b. How much 
is the regular monthly 
payment on all second 
or junior mortgages and 
all home equity loans on 
THIS property?

1940 Health and Human Services
Environmental Protection 

Agency
Housing and Urban 

Development
Department of Agriculture  

Housing 
Question #24

What are the total 
annual costs for personal 
property taxes, site rent, 
registration fees, and 
license fees on THIS 
mobile home and its site?

1990 Health and Human Services
Environmental Protection 

Agency
Housing and Urban 

Development
Department of Agriculture  

Population 
Question #02

How is this person 
related to Person 1?

1880 Department of Energy
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 
Question #03

What is Person 1’s sex? 1790 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
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Question 
Number Question

Year  
Added Agency

Population 
Question #04

What is Person 1’s age 
and what is Person 1’s 
date of birth?

1790 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

Population 
Question #05

Is Person 1 of Hispanic, 
Latino, or Spanish 
origin?

1970 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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Question 
Number Question

Year  
Added Agency

Population 
Question #06

What is Person 1’s race? 1790 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

Population 
Question #07

Where was this person 
born?

1850 Department of Education
Department of Labor
Federal Communications 

Commission
Health and Human Services
National Science Foundation

Population 
Question #08

Is this person a citizen of 
the United States?

1820 Department of Labor
Federal Communications 

Commission
Health and Human Services
National Science Foundation
Department of Agriculture

Population 
Question #09

When did this person 
come to live in the 
United States?

1890 Department of Education
Department of Labor
Health and Human Services
National Science Foundation
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Question 
Number Question

Year  
Added Agency

Population 
Question #10

a. At any time IN THE 
LAST 3 MONTHS, has 
this person attended 
school or college? b. 
What grade or level was 
this person attending?

1850 Department of Education
Department of Labor
Equal Employment Opportunity 

Commission
Federal Communications 

Commission
Health and Human Services
National Science Foundation
National Telecommunications 

and Information 
Administration

Department of Agriculture
Department of Veterans Affairs

Population 
Question #11

What is the highest 
degree or level of 
school this person has 
COMPLETED?

1940 Department of Education
Environmental Protection 

Agency
Health and Human Services
Department of Veterans Affairs

Population 
Question #12

This question focuses 
on this person’s 
BACHELOR’S DEGREE. 
Please print below the 
specific major(s) of 
any BACHELOR’S 
DEGREES this person 
has received.

2009 Department of Labor
National Science Foundation

  

Population 
Question #13

What is this person’s 
ancestry or ethnic origin?

1970 Department of Labor
Equal Employment Opportunity 

Commission
Environmental Protection 

Agency
Health and Human Services

Population 
Question #14

a. Does this person speak 
a language other than 
English at home? b. 
What is this language? 
c. How well does this 
person speak English?

1890 Department of Education
Department of Labor
Environmental Protection 

Agency
Federal Communications 

Commission
Health and Human Services
Department of Veterans  

Affairs
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Question 
Number Question

Year  
Added Agency

Population 
Question #15

a. Did this person live in 
this house or apartment 
1 year ago? b. Where did 
this person live 1 year 
ago?

1940 Department of Labor
Department of Transportation
Environmental Protection 

Agency
Health and Human Services
Housing and Urban 

Development
Department of Agriculture
Department of Veterans Affairs

   

Population 
Question #16

Is this person 
CURRENTLY covered 
by any of the following 
types of health insurance 
or health coverage plans?

2008 Health and Human Services

Population 
Question #17

a. Is this person deaf or 
does he/she have serious 
difficulty hearing? b. 
Is this person blind or 
does he/she have serious 
difficulty seeing even 
when wearing glasses?

1850 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

Population 
Question #18

a. Because of a physical, 
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? 

1880 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 
Number Question

Year  
Added Agency

Population 
Question #19

Because of a physical, 
mental, or emotional 
condition, does this 
person have difficulty 
doing errands alone such 
as visiting a doctor’s 
office or shopping?

1880 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

Population 
Question #20

What is this person’s 
marital status?

1880 Federal Communications 
Commission

Health and Human Services
Housing and Urban 

Development
National Science Foundation
Department of Agriculture

Population 
Question #21

In the PAST 12 
MONTHS did this 
person get a. Married? b. 
Widowed? c. Divorced?

1850 Health and Human Services

Population 
Question #22

How many times has this 
person been married?

1910 Health and Human Services

Population 
Question #23

In what year did this 
person last get married?

1910 Health and Human Services

Population 
Question #24

Has this person given 
birth to any children in 
the past 12 months?

1890 Environmental Protection 
Agency

Health and Human Services  
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Question 
Number Question

Year  
Added Agency

Population 
Question #25

a. Does this person 
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?

2000 Health and Human Services

Population 
Question #26

Has this person ever 
served on active duty in 
the U.S. Armed Forces, 
Reserves, or National 
Guard?

1890 Department of Labor

Federal Communications 
Commission

Health and Human Services
Department of Veterans Affairs

Population 
Question #27

When did this person 
serve on active duty in 
the U.S. Armed Forces?

1890 Department of Labor
Federal Communications 

Commission
Health and Human Services
Department of Veterans Affairs

Population 
Question #28

a. Does this person have 
a VA service-connected 
disability rating? b. What 
is this person’s service-
connected disability 
rating?

2008 Department of Labor
Department of Veterans Affairs

  

Population 
Question #29

a. LAST WEEK, did this 
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?

1910 Department of Labor
Department of Transportation
Equal Employment Opportunity 

Commission
Federal Communications 

Commission
Health and Human Services
Department of Veterans Affairs
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Question 
Number Question

Year  
Added Agency

Population 
Question #30

At what location did 
this person work LAST 
WEEK?

1960 Department of Labor
Department of Transportation
Equal Employment Opportunity 

Commission
Environmental Protection 

Agency
Federal Reserve Board
Health and Human Services
National Science Foundation

Population 
Question #31

How did this person 
usually get to work 
LAST WEEK?

1960 Department of Energy
Department of Labor
Department of Transportation
Environmental Protection 

Agency
Federal Reserve Board
Health and Human Services

Population 
Question #32

How many people, 
including this person, 
usually rode to work in 
the car, truck, or van 
LAST WEEK?

1980 Department of Energy
Department of Labor
Department of Transportation
Environmental Protection 

Agency
Federal Reserve Board
Health and Human Services

Population 
Question #33

What time did this 
person usually leave 
home to go to work 
LAST WEEK?

1990 Department of Energy
Department of Labor
Department of Transportation
Environmental Protection 

Agency
Federal Reserve Board
Health and Human Services

   

Population 
Question #34

How many minutes 
did it usually take this 
person to get from home 
to work LAST WEEK?

1980 Department of Energy
Department of Labor
Department of Transportation
Environmental Protection 

Agency
Federal Reserve Board
Health and Human Services
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Question 
Number Question

Year  
Added Agency

Population 
Question #35

a. LAST WEEK, was 
this person on layoff 
from a job? b. LAST 
WEEK, was this person 
TEMPORARILY absent 
from a job or business? 
c. Has this person been 
informed that he or she 
will be recalled to work 
within the next 6 months 
OR been given a date to 
return to work? 

1890 Department of Labor
Department of Transportation
Equal Employment Opportunity 

Commission
Federal Communications 

Commission
Health and Human Services
Department of Veterans Affairs

  

Population 
Question #36

During the LAST 4 
WEEKS, has this person 
been ACTIVELY looking 
for work?

1930 Department of Labor
Department of Transportation
Equal Employment Opportunity 

Commission
Federal Communications 

Commission
Health and Human Services
Department of Veterans Affairs

Population 
Question #37

LAST WEEK, could 
this person have started 
a job if offered one, 
or returned to work if 
recalled?

1930 Department of Labor
Department of Transportation
Equal Employment Opportunity 

Commission
Federal Communications 

Commission
Health and Human Services
Department of Veterans Affairs

Population 
Question #38

When did this person 
last work, even for a few 
days?

1930 Department of Labor
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 
Number Question

Year  
Added Agency

Population 
Question #39

a. During the PAST 12 
MONTHS (52 weeks), 
did this person work 50 
or more weeks? Count 
paid time off as work. 
b. How many weeks 
DID this person work, 
even for a few hours, 
including paid vacation, 
paid sick leave, and 
military service?

1880 Department of Labor
Department of Transportation
Health and Human Services
National Science Foundation
Department of Agriculture
Department of Veterans Affairs

  

Population 
Question #40

During the PAST 12 
MONTHS, in the 
WEEKS WORKED, 
how many hours did 
this person usually work 
each WEEK?

1940 Department of Labor
Department of Transportation
Environmental Protection 

Agency
Health and Human Services
National Science Foundation
Department of Agriculture
Department of Veterans Affairs

Population 
Question #41

Was this person – 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? 
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?

1910 Department of Education
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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Question 
Number Question

Year  
Added Agency

Population 
Question #42

For whom did this 
person work?

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

Population 
Question #43

What kind of business or 
industry was this?

1910 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

Population 
Question #44

Is this mainly – 
manufacturing? 
wholesale trade? retail 
trade? other (agriculture, 
construction, service, 
government, etc.)?

1910 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

Population 
Question #45

What kind of work was 
this person doing?

1850 Department of Education
Department of Labor
Department of Transportation
Equal Employment Opportunity 

Commission
Health and Human Services
National Science Foundation
Department of Veterans Affairs

Population 
Question #46

What were this person’s 
most important activities 
or duties?

1970 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 
Number Question

Year  
Added Agency

Population 
Question #47a

INCOME IN THE PAST 
12 MONTHS a. Wages, 
salary, commissions, 
bonuses, or tips from all 
jobs. 

1940 Department of Energy
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

Population 
Question #47b

INCOME IN THE 
PAST 12 MONTHS b. 
Self-employment income 
from own nonfarm 
businesses or farm 
businesses, including 
proprietorships and 
partnerships. 

1940 Department of Energy
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

Population 
Question #47c

INCOME IN THE PAST 
12 MONTHS c. Interest, 
dividends, net rental 
income, royalty income, 
or income from estates 
and trusts. 

1980 Department of Energy
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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Question 
Number Question

Year  
Added Agency

Population 
Question #47d

INCOME IN THE PAST 
12 MONTHS d. Social 
Security or Railroad 
Retirement. 

1970 Department of Energy
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

Population 
Question #47e

INCOME IN THE 
PAST 12 MONTHS e. 
Supplemental Security 
Income (SSI). 

1980 Department of Energy
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

Population 
Question #47f

INCOME IN THE 
PAST 12 MONTHS f. 
Any public assistance or 
welfare payments from 
the state or local welfare 
office. 

1970 Department of Energy
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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Question 
Number Question

Year  
Added Agency

Population 
Question #47g

INCOME IN THE 
PAST 12 MONTHS g. 
Retirement, survivor, or 
disability pensions. 

1990 Department of Energy
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

Population 
Question #47h

INCOME IN THE PAST 
12 MONTHS h. Any 
other sources of income 
received regularly such as 
Veterans’ (VA) payments, 
unemployment 
compensation, child 
support or alimony.

1960 Department of Energy
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

Population 
Question #48

What was this person’s 
total income during the 
PAST 12 MONTHS?

1980 Department of Energy
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

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 Behavior; and has served on the editorial board of 
Sociometry, Journal of Behavioral 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 Iowa, 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-
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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.



Copyright © National Academy of Sciences. All rights reserved.

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


	Front Matter
	Summary
	1 Vision for the American Community Survey
	2 Sample Design and Precision of Estimates
	3 Data Collection Methods
	4 Data Processing and Analytic Issues
	5 Data Dissemination
	6 Survey Content
	References
	Appendix A: Usability Analysis: Tract-Level 2008-2012 ACS Data
	Appendix B: Examples of Differences Between Census Counts and ACS Population Estimates
	Appendix C: Data Quality Filtering Rates, 1-Year ACS Data, 2012
	Appendix D: Data Quality Filtering Rates, 3-Year Data, 2010-2012
	Appendix E: 2014 American Community Survey Mail Questionnaire
	Appendix F: ACS Questions by Year Introduced and Agency
	Appendix G: Biographical Sketches of Panel Members and Staff
	Committee on National Statistics

