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F oewor d

The American Community Surveyd A Revolution in Data Collection

The American Community Survey (ACB)s t he cornerstone of the U.
to keep pace wintréasirg eands frttimeby mrid seleveant data about

populdion and housing characteristidhissurvey provides current demographic, social,
economic, and housing informati & mformdiiahauhat Amer i
until now was only available on@edecade. Implementation of the ACS is viewed by many as

the single most important change in the way detailed decennial census information is collected
since 1940, when the Census Bureau int-roduced
f o r ma flomd aample of households.

The ACS and the reengineering of the decennial census will affect data userspardicHer
decades to come. Beginning with the surveyos
census londgorm questionnaire #t was sent to about oire-six addresses in Census R0Bs

with the long form, information from the ACS is used to administer many kinds of government
programs and to distribute more than $400 billion a year in federal fObtsining more current
datathroughout the decade from the ACS will have keaigting value for policy and decision

making across federal, state, local, and tribal governments, the private sector, and virtually every
local community in the nation.

The Beginning.In 1994, the CensWBureau started developing what became the ACS with the
idea of continuously measuring the characteristics of population and housing, instead of collect
ing the data only once a decade with each decennial census. Testing started in four counties
across theountry and with encouraging resuiltse testing expanded to 31 test sites by 1999.

The sample was increased to about 800,000 addresses itb28680the feasibility of conducting

the ACS concurrent with conducting a decennial census. The demongbeximoh continued

through 2004, and the Census Bureau collected sufficient information to produce data for the
nation, states, and magtographic areas with 250,000 or more populativaluations and
comparisons with the results from the Census 2000ftamng data collection demonstrated the
quality of ACS data.

With some changes to the sample design and other methodologies, the ACS was fully
implemented in 2005 with a sample of three million addresses eacilieahCS progranalso
was implemented in FRuto Rico, where the segy is known as the Puerto Rico Community
Survey (PRCS). In 2006, a sample of group quarters facilities was included so that estimates
from the ACS and the PRCS would reflect completeauttaristics of all residents.

ACS data are now available for all areasCurrently, the ACS publishes singyear and multi
year estimates for all areas, including those with populations of less than 20,000. All estimates
are updated annually, with data published for the largest areas with pamutt65,000 or
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more in 1, 3-, and 5year formats, and for those meeting thge@r threshold in both-&d 5
year formats. Of course, even the smallest communities will be able to obtain ACS data based on
5-year estinates annually.

The 2014 releasefahe ACS Design and Methodology ReporiThis ACS Design and

Methodology Report is an update of the first unedited version that was released in 2006. Since
then, we have issued two revised editions of the Report, and provided revisions to several
chapterghat describe key design changes in the ACS program. This edition includes information
on changes to the ACS program since 2009 and thidegbmbef013 This period covers

several key recent developments in the ACS program. These includéi#it®n of a program

review in 2011, and the addition of axternet response mode in Z)1

We hope that data users find this report helpful and that it will aid in imprevingderstanding
of the ACS statistical design and the methods.

Dedicated Staff and A Cogperative Public Are Essential to Succes3he ACSis the largest

household survey conducted by the federal government. ThepAgE&am has been successful

in large part because of the innovation and dedication of many people who have worked hard to
achievt he programdés goals, and the willingness o
respondents.

All of the primary survey activities are designed and managed by the staff at Census Bureau
headyjuarters in Suitland, MDThese staf€ontinually strive to impree the accuracy of the ACS
estimates, streamlin®CS operations, analyz&CS data,andconduct important research and
evaluation to achieve greater efficiencies prajrameffectivenessThey alscserve as

educational resources and experts for the camtlata users who come to the Census Bureau in
need of technical assistance and lielpse ACS data

I n addition, the CeinteasxFi@dRegomnal Officesfthoesdandsop ar t ne
field representatives across the country who collect A&t§, and survey managers and other

staff at the Census Bureauds Nati oamhbthePr ocess
Census Bureau tgdaone call centers in Jeffersonville, IN; Hagerstown, MD; and Tucson, AZ

make it possible to achieve a@oth and efficient running of a very complex and demanding

survey operation.

At the most fundament al |l evel, the ACS progra
of the public to provide information that make it possible for the Census Bureaedserel

summarized data for the nation, states, local and tribal governments, and many other data users.
Millions of Americans willingly provide the data that are collected each year by the ACS. The

Census Bureau thanksich and every respondent whkdsthetime and effort to participate in

the ACS.
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Chapterl: Il nt roducti on

The American Community Survey (ACS) is a relatively new survey conducted by the U.S.

Census Bureau. It uses a series of monthly samples to produce annually updated estimates for the
same small aregsensus tracts and block groups) formerly surveyed via the decennial census
long-form sample. Initially, five years of samples were required to produce theseasezatlata.

Once the Census Bureau, released its fiygtdy estimates in December 2010yremallarea

statistics now are produced annually. The Census Bureau also will pregtaae &d year

data products for larger geographic areas. The ACS includes people living in both housing units
(HUs) and group quarters (GQs). The ACS isduarted hroughout the United States and in

Puerto Rico, where it is called the Puerto Rico ComigiuBurvey (PRCS). For ease of

discussion, the term ACS is used here to represent both surveys.

This document describes the basic ACS design and methodology as26flth data collection

year. The purpose of this document is to provide data users and other interested individuals with
documentation of the methods used in the ACS. Future updates of this report are planned to
reflect additional design and methodologwees. This document is organized into 16 chapters.
Each chapter includes an overview, followed by detailed documentation, and a list of references.

1 Chapter 2 provides a short summary of the history and evolution of the ACS, including its
origins, the deglopment of a survey prototype, results from national testing, and its
implementation proedures for the 2013 data collection year, which now includes an Internet
option.

1 Chapters 3 and 4 focus on the ACS sample. Chapter 3 describes the survey fladieginc
methods for updating it. Chapter 4 documents the ACS sample design, including how
samples are selected.

1 Chapters 5 and 6 describe the content covered by the ACS and define several of its critical
basic concepts. Chapter 5 provides informatiorhoat sur vey6s content dev
and addresses the process for considering changes to existing content. Chapter 6 explains the
interview and residence rules used in ACS data collection and includes definitions of key
concepts cosred in the survey

1 Chapters 7, 8, and 9 cover data collection and data capture methods and procedures. Chapter
7 focuses on the methods used to collect data from respondents who live in HUs, while
Chapter 8 focuses on methods used to interview those living in GQs. Chajgeusses
the ACS language assistance program, which serves as a critical support for data collection.

1 Chapters 10, 11, and 12 focus on ACS data processing, weighting and estimation, and
variance estimation methods. Chapter 10 discusses data prepaddtities, including
the coding required to produce files for certain data processing activities. Chapter 11 is a
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technical discusion of the process used to produce survey weights, while Chapter 12
describes the methods used to produce variance é&stima

1 Chapters 13 and 14 cover the definition, production, and dissemination of ACS data
products. Chapter 13 explains the process used to produce, review, and release ACS data
estimates. Chapter 14 explains how to access ACS data products and proviggesgh
each type of data product. Chapter 15 documents the methods used in the ACS to control
for nonsampling error, and includes examples of measures of quality produced annually to
accompany each data release.

1 Chapter 16 describes the ACS researchesadliation program.

A glossary of terms and acronyms used in this report appear at the end. Also, note that the first
release of this report, issued May 2006, contained an extensive list of appendixes that included
copies of forms and letters used in tia¢a collection operations for the ACS. The size of these
documents and the changing nature of some of them precludes their inclusion here. Readers are
encouraged to review the ACS Web site <www.census.gov> if data collection materials are
needed or arefanterest.
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Chapter2: Pr ogram Hi story

2.1 Overview

Continuougmeasurement has long been viewed as a possible alternative method for collecting
detailed information on the characteristics of population and housing; however, it was not
consicered a practical alternaé to the decennial census long form until the early 1990s. At that
time, demands for current, nationally consistent data from a wide variety of users led federal
goverment policymakers to consider the feasibility of collecting social, economic, asthou
data continuously throughout the decade. The benefits of providing current data, along with the
anticipated decennial census benefits in cost savings, planning, improved census coverage, and
more efficient operations, led the Census Bureau to p&amtplementation of continuous
measurement, later called the American Community Survey (ACS). After years of testing,
outreach to stakmlders, and an ongoing process of interaction with key datadusspecially

those in the statiical and demographisommunitie® the Census Bureau expanded the ACS to
full sample size for housing units (HUs) in 2005 and for group quarters (GQs) in 2006.

The history of the ACS can be divided into five distinct stages. The concept of continueus mea
surement was first ppmsed in the 1990s. Design proposals were considered throughout the

period 1990 to 1993, the design and early proposals stage. In the development stage (1994
through 1999), the Census Bureau tested early prototypes of continuous measurement for a small
number of sites. During the demonstration stage (2000 to 2004), the Census Bureau carried out
largescale, nationwide surveys and produced reports for the nation, the states, and large geo
graphic areas. The full implementation stage began in January 2@0%mnannual HU sample

of approximately 3 million addresses throughout the United States and 36,000 addresses in
Puerto Rico. And in 2006, approximately 20,000 group quarters were added to the ACS so that
the data fully describe the characteristics ofpgbpulation residing in geographic areas. Once the

first five year ACS estimates were released in 2010, what might be called an enhancement stage
began. Currently underway, this stage has included a fundamental reexamination of the systems
and processes thanderlie the ACS and an exploration of new methods, techniques, and
approaches designed to i mprove the ACS progra
stakeholders and data users

2.2 Design Origins and Early Proposals

In 1981, Leslie Kish introducetthe concept of a rolling sample design in the context of the

decemial census (Kish 1981). During the time that Kish was conducting his research, the Census
Bureau also recognized the need for more frequently updated data. In 1985, Congress authorized
amid-decade census, but funds were not appropriated. In the early 1990s, Congress expressed
renewed interest in an alternative totheeacke c ade census. Based on Ki
Census Bureau began developing continuous measint methods in the thil990s.

Version 2.0 January 30, 2014



ACS Design and Methodlogy (January 2014) Page

The Census Bureau developed a research proposal for continuous measurement as an alternative
to the collection of detailed decennial census sample data (Alexander 1993g), and Charles Alex
ander, Jr. developed three prototypes for continuous nezasuat (Alexander 1993i). Based on

staff assessments of operational and technical feasibility, policy issues, cost, and benefits (Alex
ander 1994e), the Census Bureau selected one prototype for further development. Designers
made several decisions duringfmtype development. They knew that if the survey was to be
costefficient, the Census Bureau would need to mail it. They also determined that like the
decemial census, response to the survey would be mandatory and therefore, a nonresponse
follow-up woul be conducted. It was decided that the survey would use both telephone and
personal visit nonresponse follawp methods. In addition, the designers made critical decisions
regarding the prototypeds key def jgeagraphions and
makeup, sapling rates, and use of population colgro

With the objective of producing$ear cumulations for small areas at the same level of sampling
reliability as the longorm census sample, a monthly sample size of 500,000 HUs wia#yinit
suggested (Alexander 1993i), but this sample size drove costs into an unacceptable range. When
potential improvements in nonsampling error were considered, it was determined that a monthly
sample size of 250,000 would generate @septable level afeliability.

2.3 Development

Development began with the establishment of a permanent Continuous Measurement Staff in
1994. This staff continued the development of the survey prototype and identified several
design elements that proved to be the foundatioheoACS:

1 Data would be collected continuously by using independent monthly samples.

1 Three modes of data collection would be used: mailout, telephone nonresponse follow
up, and personal visit nonresponse foHop:

1 The survey reference date for estabhghHU occupancy status, and for many
characteristics, would be the day the data were collected. Certain data items would refer

to a |l onger reference period (for exampl e,
f The surveyo6s est i maintercensalmopulatton dndhowsiognt r ol | e d
estimates.

1 All estimates would be produced by aggregating data collected in the monthly surveys
over a period of time so that they would be reported annually based on the calendar year.

The documentation of early devploent took several forms. Beginning in 1998raup of 20
reports, known as the Continuous Measur ement
1994f ; and 1995a11995b; Al exander and Wetroga
research that led to the final prototype design. Plans for continuossiraeent were
introduced formally at the American Statistic
1995. Love et al. (1995) outlined the assumptions for a successful survey, while Dawson et al.
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(1995) reported on early feasibility studiescoflecting survey information by telephone.
Possible modifications of ctinuous measurement data also were discussed (Weidman et al.
1995).

Operational testing of the ACS began in November 1995 at four test sites: Rockland County,
NY; Brevard County, FLMultnomah County, OR; and Fulton County, PA. Testing was
expanded in November 1996 to encompass areas with a variety of geographic and demographic
characteriscs, including Harris County, TX; Fort Bend County, TX; Douglas County, NE;
Franklin County, ®1; and Otero County, NM. This testing was undertaken to validate methods
and procedures and to develop cost models for future implementation; it resulted in revisions to
the prototype design and identified additional areas for research. Further resglaphde in
numerous areas, inclundy smaltarea estimation (Chand and Alexander 1996), estimation
methods (Alexander et al. 1997), nonresponse fellpwSalvo and Lobo 1997), weighting in

ACS tests (Dahl 1998), item nonresponse (Tersine 1998), resdes€Love and Diffendal

1998), and the quality of rural data (Kalton et al. 1998).

Operational testing continued, and in 1998 three counties were added: Kershaw County, SC;
Richland County, SC; and Broward County, FL. The two counties in South Canaiea

included to produce data to compare with the 1998 Census Dress Rehearsal results, and Broward
County was substituted for Brevard County. In 1999, testing expanded to 36 counties in 26 states
(U.S. Census Bureau 2004e). The sites were selected teeepdiferent combinations of
county population size, difficulty of enumer a
selection incorporated geographic diversity as well as areas representing different characteristics,
such as racial and etit diversity migrant or seasonal populations, American Indian

reservations, changing economic conditions, and predominant occupation or industry types.
Additionally, the Census Bureau selected sites with active data users who could participate in
evaluating and imprang the ACS program. Based on the results of the operational tests,

revisions were made to the prototype and additional areas for research were identified.

Tests of methods for the enumeration of people living in GQs also were held in 1999 and 2001.
Thes tests focused on the methodology for visiting GQs, selecting resident samples,-and con
ducting interviews. The tests selected GQ facilities in all 36 test counties and used the procedures
developed in the prototyping stage. Results of the tests leddification of sampling tech

nigues and revisions to data collection methods.

While the main objective of the development phase testing was to determine the viability of the
methodologies utilized, it also generated usable data. Data tables and prof¢sodeced

and released in 1999, providing data on demographic, social, economic, and housing topics.
Additionally, public use microdata sample (PUMS) files were generated for a limited number of
locations during the period of 1996 through 1999. PUMS flhow data for a sample of all

HUs, with infomation on the housing and population characteristics of each selected unit. All
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identifying infomation is removed and other disclosure avoidance techniques are used to
ensure confidentialjt

2.4 Demonstration

In 2000,a largescale demonstration was undertaken to assure Congress and other data users
that the ACS was capable of producing the demographic, social, economic, and housing data
previously obtained from the decennial census Hrgn sample.

The denonstration stage of the ACS was initially called the Census 2000 Supplementary Survey
(C2SS). Its primary goal was to provide critical assessments of feasibility, quality, and

comparabil t y with Census 2000 so as tytidpeemennstr at e
the ACS fully. Although ACS methods had been successful at the test sites, it was vital to
demonstrate national implementation. Additional goals included refining procedures, improving

the understanding of the cost structure, improving jgagections, exploring data quality issues,

and assuring users of the reliability and usefulness of ACS data.

The C2SS was conducted in 1,239 counties, of which 36 were ACS test counties and 1,203
were new to the survey. It is important to note that &mdy36 ACS test counties used the

proposed ACS sample design. The others used a primary sampling unit stratified design similar
to the Curent Population Survey (CPS). The annual sample size increased from 165,000 HUs
in 1999 to 866,000 HUs in 2000. Thest sites remained in the sample throughout the C2SS,

and through 2004 were sampled at higher rates than the C2SS counties. Thisyesde 3
estimates from the ACS in these counties comparable to the platyeed period estimates of

a fully implemented £S, as well as to data from Census 2000.

Eleven reports issued during the demonstration stage analyzed various aspects of the program.
There were two types of reports: methodology and data quality/comparability. The

methodology reports reviewed the openadl feasibility of the ACS. The data

quality/comparability reports compared C2SS data with the data from Census 2000, including
comparisons of 3 years of ACS test site data with Census 2000 data for the same areas.

Report 1 (U.S. Census Bureau 2001)noahat the C2SS was operationally successful, its
planned tasks were completed on time and within budget, and the data collected met basic
Census Bureau quality standards. However, the report also noted that certain areas needed
improvement. Specifally, due to their coinciding with the decennial census, telephone
guestionnaire assistance (TQA) and faiéetit follow-up (FEFU) operations were not staffed
sufficiently to handle the large wddad increase. The evaluation noted that the ACS would
improveplanning for the 2010 decennial census and simplify its design, and that implementing
the ACS, supported by an accurate Master Address File (MAF) and Topologically Integrated
Geographic Encoding and Referencing (TIGER®) database, promised to improvaalecenn
census coverage. Report 6 (U.S. Census Bureau 2004c¢) was auplevaluation on the
feasibility of utilizing data from 2001 and 2002. The evaluation concluded that the ACS was
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well-managed, was achieving the desired response rates, and had fugciaditacontrol
procedures.

Report 2 (U.S. Census Bureau 2002) concluded that the ACS would provide a reasonable
alterndive to the decennial census lefaym sample, and added that the timeliness of the data
gave it advantages over the long form. Tedualuation concluded that, while ACS

methodology was sound, its improvement needed to be an ongoing activity.

A series of reports compared national, state, and limited subsyate period estimates from
the C2SS and Census 2000. Reports 4 and 10 Qérsus Bureau 2004a; 2004g) noted differ
ences; however, the overall conclusion was that the researchteapie proposal to move
forward with plans for the ACS.

Report 5 (U.S. Census Bureau 2004b) analyzed economic characteristics and concluded that
estmates from the ACS and the Census 2000 long form were essentially the same. Report 9
(U.S. Census Bureau 2004f) compared social characteristics and noted that estimates from both
metlhods were consistent, with the exceptions of disability and ancé@s$teyreport suggested

the completion of further research on these and other issues.

A set of multiyear period estimates (19991200
denonstrate the usability and reliability of ACS estimates at the countgearslis tract

geographic levels. Results can be found in Reports 7 and 8 (U.S. Census Bureau 2004d; 2004e).
These corparisons with Census 2000 sample data further confirmed the comparability of the

ACS and the Census 2000 lefoym estimates and identifigubtential areas of research, such as
variance reduction in subcounty estimates.

At the request of Congress, a voluntary methods test also was conducted during the demonstra
tion phase. The test, conducted between March and June of 2003, was desigagrtrte the

impact that a methods change from mandatory to voluntary response would have on mail
response, survey quality, and costs. Reports 3 and 11 (U.S. Census Bureau 2003b; 2004h) exam
ined the results. These reports identified the major impactstatitimgy voluntary methods,

including reductions in response rates across all three modes of data collection (with the largest
drop occurring in traditionally low response areas), reductions in the reliability of estimates, and
cost increases of more th&B9 million annually

2.5 Full Implementation

In 2003, with full implementation of the ACS approaching, the American Community Survey
Office (ACSO) came under the direction of the Associate Director for the Decennial Census.
Whi |l e t he Cens uptanvitasto iemplamérs thecdACS fglly in 2003, budget
restrictions pushed back full HU implementation of the ACS and PRCS to January 2005. The
GQ component of the ACS was implemented fully in January 2006.
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With full implementation, the ACS expanded fror240 counties in the C2SS and ACS test

sites to all 3,141 counties in the 50 states and the District of Columbia, and to all 7&msnici

in Puerto RicoThe annual ACS sample increased from 800,000 addresses in the demonstration
phase to 3 million address in full implementation. Workloads for all ACS operations increased
by more than 300 percent. Monthly mailouts from the National Processing Center (NPC) went
from approximately 67,000 to 250,000 addresses per month. Telephone nonresponagpfollow
workloads, conducted from three telephone call centers, expanded from 25,000 calls per month
to approximately 85,000. More than 3,500 field representatives (FRS) across the country
conducted followup visits at 40,000 addresses a month, up from 1,200 FRs ¢iogdiotiow-

ups at 11,000 addresses each month in 2004. And, approximately 36,000 addresses in Puerto
Rico were sampled every year, using the same three modes of data collection as the ACS.
Beginning in 2006, the ACS sampled 2.5 percent of the populatiog In GQs. This included
approximately 20,000 GQ facilities and 195,000 people in GQs in the United States and Puerto
Rico.

With full implementation beginning in 2005, population and housing profiles for 2005 first

became available in the summer of 8@hd have been available every year thereafter fer spe

cific geographic areas with populations of 65,000 or more. Tygaeperiod estimates,
reflecting combined data from the 200512007 A
for speific areas with populations of 20,000 or more, argear period estimates, reflecting
combined data from the 2005712009 ACS, became
smallest block groups, census tracts, and small local governments. Beginning ith@0Edion

had a 5year period estimate, available as an alternative to the decennial censfamsrong

sample, for nearly all geographic areas recognized by the Census Bureau, including census tracts
and block groups.

2.6 The ACS Program Review

With the publiation of the first fiveyear estimates, the Census Bureau met its goal of replacing
the decennial census long form with the ACS since those estimates were designed to be
comparable to the long form estimates produced following each decennial census. This
benchmark event was followed by planning for a detailed review of the systems and processes
that underlie the ACS program. An initial goal of this review, which began in 2011, was to

identify possible opportunities for improvements. By 2012, the reviewweHdsinderway, and

had expanded to include other aspects of the ACS program. In 2013, as part of what was by then
called the ACS Program Review, managers in several divisions that contributed to the ACS
participated in a series of meetings andsitéé evats designed to envision the ACS program of

the future. Other developments associated with the program review include:

1) the organization of a set of review teams (the highest level of which was comprised of
division chiefs) to function as a set of prograranagement boards. These boards
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provide oversight to the review of technical decisions for the program (for example,
whether to develop a new data tabulation );

2) the incorporation of a risk review and the formal acknowledgement of the total resources
required to implement planned improvements to the program;

3) the use of offsite events and organizational management techniques to more effectively
solicit the views of staff in the datp-day management of the program;

4) the adoption of more effége documentabn processes;

5) the recognition of the need for greater involvement with corporate infrastructure solutions
such as adaptive design; and

6) thecreation of an ACS Data Users Group to more effectively solicit information on what
stakeholders need to use AC38raates, and what usability issues arise among
stakeholders with similar interests in ACS data applications

2.7 ACS Stakeholders and External Engagement

The ACS program depends heavily on engaging stakeholders in the developthergrogram,

and seeking akeholder input as much as possible in decisions affecting ACS data products
Consultations with stakeholders began early in the ACS development process with the goals of
gaining feedback on the overall approach and identifying potential pitfalls andlebsta

As a formal ACS testing period was under development, ACS managers started forming plans to
ensure local communities were aware of their inclusion as test sites AC8EACS testing

was launchedh four sites in 1995 as described earlier in @mapter From March 1996 to

November 1999, 31 town haltyle meetings were held throughout the country, with more than
600 community representatives attending the meetBigslar meetings took place in the years

to follow. A series of three regional meach meetings, in Dallas, TX; Grand Rapids, MI; and
Seattle, WA, were held in mig004, with an overall attendance of more than 200 individuals
representing data users, academicians, the media, and local governments. Other early stakeholder
engagement &rts included the development of spegarpose advisory panels in partnership

with the Committee on National Statistics of the National Academies of Science and a Rural
Data Users Conference held in May 1998 in Alexandria, Virginia, to discuss isstg@gefn to
representatives of small areas and populations. Annual meetings of individual State Data Center
representatives and affiliate organizations have frequently featured presentations to update
members on the latest ACS program developments angcatacts.

Changes based on stakeholder input were important in shaping the design and development of
the ACS and continue to influence iIits form as
onthe ACS:Dat&€ ol | ect or s a ntdok pacesirs 8ptembar 2000. it fectisiéd on

the data uses and needs of the private sector. A periodic newsletfeC3helerf was
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established to share program information and solicit feedback. The Interagency Committee for

the ACS was formed in 2000 to discuss theteohand methods of the ACS and how the survey
meets the needs of federal agencies. From 2003 to 2005, the Census Bureau invited federal
agencies to participate in an ACS Federal Agency Information Program designed to arrange
meetings at federal agenciebave specific questions by federal agency representatives on the

ACS design, methods, and data products could be addressed by Census Bureau technical experts.

In 2007, the Committee on National Statistics
The Aner i can Community Survey: Benefits and Chal
stakeholders and addressed the interpretation of ACS data by a wide variety of users. In 2013,

the Census Bureau requested that CNSTAT convene a workshop on the bétteditaCS to a

broad array of noffiederal data users. A summary of the workshop is described in the CNSTAT
publication, ABenefits, Burdens, and Prospect
a Workshop. o

Meetings with the Decennial Census Advis€ommittee, the Census Advisory Committee of
Professional Associations, and the Race and Ethnic Advisory Committees have provided
opportunities for ACS staff to receive specific advice on the ACS design, survey methods, and

data products. The CensusBure 6 s Fi el d Di vi si on Partnership
regional directors all have played prominent role in communicating the importance of

participating in ACS data collection to state and local government representatives, and circulate
pamphlets andimilar publications to explain the ACS program and its benefits to communities

The latest example of such a publication is the ACS Information Guide, available at:

http://www.census.gov/acs/www/about_the_ survey/american_community _survey/

The ACS staff regularly brief several oversight groups, including the Office of Management and
Budget (OMB), the Government Accountability Office (GAO), and the Inspector Geneha of
U.S. Department of Commerce (DOC). The Census Bureau also brief Members of Congress
regularly on multiple aspects of the ACS, including data collection.

The number of scope of groups and organizations that represent ACS stakeholders has expanded
dramdically since the survey was implemented. The chart below lists representative ACS
stakeholder organizations. Some of these organizations represent broad areas of interest, such as
statistical methodology, public opinion research, demography, regionatscsociology, and
geographyOthers advocate for specific interests, such as housing, transportation, and education;
some represent population groups such as the elderly, veterans, and American Indians and
Alaska Natives; or professional groups that espnt a specific occupation, such as librarian.
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Table 2-1: Representative Stakeholder Organizations for the ACS

American Association of Public Opinion Research

Council for Community and Economic Research

Association of Public Data Users

Joint Center for Political and Economic Studies

American Library Association

National Association of Towns and Townships

American Marketing Association

National Council of La Raza

American Sociological Association

Nationd Conference of State Legislatures

American Statistical Association

National Congress of American Indians

Association of American Geographers

National Urban League

Asian American Federation

Population Association of America

Brookings Institution

Popuation Reference Bureau

Childrendés Defense Fund

Rural SociologicaSociety

Council of Professional Associations on Federal Statistig

Urban Institute

Ef forts have been

ma d e
experiences with the development and implementation of the ACS. Presentations have been

in the past to

promot e

given to many international visitors who have come to the Census Bureau to learn about surveys
and censuses, including, in November 2013, the Office of National Statisties Qhited

Kingdom. Presentat:i

ons

have been made at

many

and meengs. Outreach to stakeholders was a key component of launching and gaining support
for the ACS program, and its importance and prominence ceantinu
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Chapter3: Fr ame Devel opment

3.1 Overview

TheMasterAddr ess File (MAF) is the Census Bureaubo:
units (HUs), group quarters (GRand selected neresidential units (public, private, and

commercial) in the United States and Puerto Ricgerves as the source of addresses for the

American Community Survey (ACS), other Census Bureau demographic suamdythe

decennial census. It contains mailing and location address information, geocodes, and other

attribute information about each living quart&rgeocoded address is one for which state,

county, census tract, and block have been identified

The MAFis linked to the Topologically Integrated Geographic Encoding and Referencing
(TIGER) systemTIGER is a database containing a digital representation of all cesguised
map features and related attributiéss a resource for the production of maghata tabulation,
and the automated assignment of addresses to geographic locations in gedtediagulting
database is called the MAF/TIGER database (MTdb).

The initial MAF was created for Census 2Q@6ng multiple sources, including the 1990

AddressCont r ol File, the U.S. Postal Serviceds (L
listing operations, and addresses supplied by local governments through parimegtams.

The MAF was used as the initial frame for the ACS, in its state of exish¢tice conclusioof
Censug2000.Updates from nationwide 201Densusperations were incorporated into the

MTdb and were included in the ACS sampling frame in the middle of. 2B0Census Bureau

continues to update the MAF using the DSF and variousretéal, clerical, and field

operations, such as the Demographic Area Address Listing (DAAL).

The remainder of this chapter provides detailed information on the development of the ACS
sampling frameSection 3.2 provides basic information about the MAF gdantentSections

3.3 and 3.4 describe the MAF development and update activities for HUs in the United States
and Puerto RicdSection 3.5 describes the MAF development and update activities for GQs
Finally, Section 3.6 describes the ACS extracts floenMAF.

3.2 Master Address File Content

The MAF is the Census Bureauds official I nven
and Puerto Ricdeach HU and GQ is represented by a separate MAF record that contains some

or all of the following informationgeographic codes, a mailing and/or location address, the

physical characteristics and/or location description of the unit or any relationships to other units,
residential or commercial status, latitude and longitude coordinates, and source and history
information indicating the operation(s) that addipdatel the recordsee Section 3.3). ACS
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obtains this information from the MAF in files called MAF extracts (see Section 3.6) and uses it
for sampling, data collection, and data tabulation activities.

The geographic codes in the MTdb identify a variety of areas, including states, counties, county
subdivisions, places, American Indian areas, Alaska Native areas, Hawaiian Homelands, census
tracts, block groups, and blockavo important geographic code sete Hre2010Census

tabulation geography set, based on the January 1, 2010 legal boundaries, and the current
geography set, based on the January 1 legal boundaries of the most recent year (for example,
MAF extracts received in July 2012 reflect legal bouregaas of January 1, 201Bach MAF

record contains geographic codes from the TIGER dataBasause each record contains a

variety of geographic codes, it is possible to sort MAF records according to different geographic
hierarchiesACS operations genally require sorting by state, county, census tract, and block.

The MAF contains both citgtyle and nortity-style mailing addresseA city-style address is

one that uses a structure number and street name format; for exaddpMain Street,

Anytown, ST 99988 Additionally, city-style addresses usually appear in a numeric sequence
along a street and frequently follow parity conventions, such as all odd numbers occurring on
one side of the street and even numbers on the othefbielg often contain fiormation used to
uniquely identify individual units in multiplenit structures, such as apartment buildings or
rooming housesThese are known as unit designators, and are part of the mailing address.

A nortcity-style mailing address is one that usearaliroute and box number formatapost
office (PO) box formatExamples of these types of addresses are , FF®®29999, Anytown, ST
99988 and PO Box 123, Anytown, 99988

In the United States, citstyle addresses are most prevalent in urban andlsa areas, and

accounted for 98.2 percent of all residential addresses in the MAF at the conclub®2@i0
CensusMost city-style addresses represent both the mailing and location addresses of the unit
City-style addresses are not always mailiddrasses, howeve8ome residents at cistyle

addresses receive their mail at those addresses, while others siy1style addresse$J(S.
CensudBureau2000b) For example, a resident could have a location address of 77 West St. and

a mailing addresof P.O. Box 123n other cases, cityt yl e ad-8té&saddr ¢f&es o)
been established so that state emergency service providers can find a house even though mail is
delivered to a rural route and box number.

Non-city-style mailing addresseseaprevalent in rural areas and represented approximately 0.3
percent of all residential addresses in the MAF at the conclusitve @010 Censu8ecause

these addresses do not provide specific information about the location of a unit, finding a rural
route and box number address in the field can be diffiedst Office Box addresses cannot be
located in the field because they are associated with a post office location, not a structure
location.
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To helpfield stafflocate norcity-style addresses indHield, the MAF often contains a location
description of the unit antbr its latitude and longitude coordinatd@he presence of this
information in the MAF makes field followip operations possible.

Both city-style and nortity-style addresses can béheir residential or neresidential A
residential address represents a housing unit in which a person or persons live or cduld live
nonresidential address represents a structure, or a unit within a structure, that is used for a
purpose other than relence While the MAF includes many nemesidential addresses, it is not a
comprehensive source of such addresdeSs. CensuBureau2000b).

The MAF also contains some address records that are classified as incomplete because they lack

a complete citystyle or noncity-style addressRecords in this category often are just a
description of the wunitods | ocEisinamplete aategoryu s u a l
accounted for the remaining 1.5 percent of the United States residential adadréssddAF at

the conclusion ofhe 2010Census.

For more information on the MAF, including a description of its content and structuté,&ee
CensusBureau(2000b).

3.3 Master Address File Developmentiad Updating for the U.S.Housing
Unit Inventory

MAF Development in the United States

For the 1990 and earlier decennial censubesCensus Bureau compiladdress lists from

several sources (commercial vendors, field listings, and otlBsE®re 1990, these lists were not
maintained or updated after a cenaas completed~ollowing the 199@ensus, the Census

Bureau decided to develop and maintain a master address list to support the decennial census and
other Census Bureau survey programs in order to avoid the need to rebuild the address list prior

to eachcensus.

TheCensus Bureau created tMéAF by merging citystyle addresses from the 1990 Address
Control File? field listing operationst he USPS6és DSF; and addresses
governments through partnersipppgrams such as the Local Update ©&nsus Addresses

Foreampl e, AE side of St. Hwy, white house with green

2 The Address Control File is the residential address list used in the 1990 Census to label guestionnaires,
control the mail response cheitkoperation, and determine the resgerollowup workload (U.S. Census Bureau
2000a, p. XVIi1).

3In areas where addresses were predominanthcitgrstyle, the Census Bureau created address lists through
a doorto-door canvassing operation (U.S. Census Bureau 2000a53). VI
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(LUCA)* and othelCensus 2008@ctivities, including the Be Counted Campaight the
conclusion ofCensus 200dhe MAF contained a complete inventory of known HUs nationwide.

For details on the adelss list development for Census 208@U.S. CensuBureau(200Q).
MAF Improvement Activities and Operations

MAF maintenance is an ongoing and complex .tk HUs are built continually, older units
are demolished, and the institution of addressing schemes to allow emergency response
persomel to find HUs with nortity mailing addresses render many older addresses obsolete
Maintenance of the MAF occurs through a coordinated combination of automated, clerical, and
field operations designed to improve existing MAF records and keep up withahei o n 6 s
changing housing stock and associated addredststhe completion o€ensus 200the
Census Bureau implemented several stesrh and ondime operations to improve the quality
of the MAF. These operations includé&buntQuestionResolution CQR), MAF/TIGER
reconciliation, and address corrections from rural directdfi@sthe most parthe Census
Bureau implementethese operations to improve the addresses recognifaehsus 200@nd
their associated characteristi€QR was implementedyain after the 2010 Census.

The2010 Census operations improved the coverage and quality of theTWABperations
included several nationwide field canvassing and enumeration operations. In preparation for the
2010 Censughe Census Bureau implemengedationwide address canvassing field operation
(with the exception of remote areas in Alaska and rural Maine) to update the housing unit
inventory in the MAFEOther field operations to support the 2010 Census enumeiddiotified
HU and GQcorrections additions, and deletiorsndupdatel the MAF with those results.
Additionally, the Census Bureau repeathd same partnership and count coverage programs
used for Census 2000r the 2010 Censuncluding theLUCA® and the Be Counted program
The Censusureau determined thaal 2010 Census status of each HU record in the MAF in
late 2010. Thee operations improved tiMAF extracts usefbr the ACS sample selectioACS
andthe 2010Census planners worked together closely to assess the impact ofaheidlec
operations on the AC%or details orthe 2010Census operations, s&eS. CensuBureau
(2011).

4 The 1999 hase of the LUCA program occurred from early March through-Mag 1999 and involved
thousands of local and tribal governments that reviewed more than 10 million addresses. The program was intended
to cover more than 85 percent of the living quarter adée the United States in advance of Census 2000. The
Census Bureau validated the results of the local or tribal changes by rechecking Census 2000 address list for all
blocks in which the participating governments questioned the number of living caddresses.

5 The Be Counted program provided a means to include in Census 2000 those people who may not have
received a Census questionnaire or believed they were not included on one. The program also provided an
opportunity for people who had no usual seld on Census Day to be counted. The Be Counted forms were
available in English, Spanish, Chinese, Korean, Tagalog, and Viethamese. For more information, see Carter (2001).

6 The Census Bureau redesigned the LUCA program for the 2010 Census, alloviiciggrds a choice of
several methods of reviewing the census address or housing unit inventories in their jurisdictions. Participant
feedback was included in the Address Canvassing field operation for verification.
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Some ongoing improvement operations are designed to deal with errors remainitigef20a0
Census, while others aim to keep pace with-2640Censusaddress developmeri the
remainder of this sectiome discusseveral ongoing operations, including DSF updates, ACS
nonresponse followp updates, the Geographic Support System Initiative, and Demographic
Area Address Listing (DAAL) update®/e alsodiscuss the Community Address Updating
System (CAUS), whiclthe Census Bureau employs in rural areas. TalllsBdnmmarizes the
development and improvement activities.

Table 3-1: Master Address File Developmenand Improvement

Initial Input (2000 and earlier) Improvements (&st2000)

1990 Decennial Census address control file DSF updates

USPS Delivery Sequence File (DSF) ACS personal visit

Local government updates Community Address Updating System
(CAUS)

OtherCensus 200@ctivities Demographic Area Address Listing (DAAL)
Operations

2010 Census field operations
Other 2010 Census activities

Geographic Support System Initiative

Delivery Sequence FiléDSF)

The DSF is the USP Sb-poinnaddsessesrsenied by postal carriing | del
file contains specific data coded for each record, a standardized address and ZIP code, and codes
that indicate how the address is served by mail delivery (for example, carrier route and the
sequential orer in which the address is serviced on that rotte® DSF record for a particular

address also includes a code for delivery type that indicates whether the address is business or
residential The DSF is the primary source of new estyle-addresses used update the MAF

between decennial censusBSF addresses are not used for updatinganyrstyle addresses in

the MAF, because those addresses might provide different (and unmatchable) address
representations for HUs whose addresses already exist MAF. New versions of the DSF are
shared with the Census Bureau twice a year,
those times.
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When DSF updates do not match an existing MAF record, a new record is created in the MAF
These new records, v could be new housing units, are then compared to the USPS Locatable
Address Conversion Service (LACS), which indicates whether the new record is merely an
address change or is new housimghis way, the process can identify duplicate records for the
same address.

For additional details on the MAF update process via the DSF, see Hilts (2005).
Address Updates from ACS Personal Visit

Field representatives (FRs) can obtain address updates or corrections for each HU visited during
the personal visit phasof the ACSThe ACS conductsis follow-up for a sample of addresses
TheCensus Bureau updates MAF to reflect these corrections

For additional details on the MAF update process for ACS updates collected at time of interview,
see Hanks, et a]2008).

Demographic Area Address Listing (DAAL)

DAAL is a combination of operations, systems, and procedures associated with coverage
improvement, address list development, and automated listing for the CAUS and the
demographic household survey$e objectve of DAAL is to update the inventory of HUs,

GQs and street features in preparation for sample selection for the ACS and surveys such as the
Current Population Survey (CPS), thmerican Housingurvey AHS), and the Survey of

Income and Program Particifpon (SIPP).

In a listing operation such as DAAL, a defined land &raaually a census tabulation bl@cks
traveled in a systematic manner, while an FR records the location and address of every structure
where a person lives or could livEhe Census Buael conductsistings for DAAL on laptop
computers using the Automated Listing and Mapping Instrument (ALMI) softwhassALMI

uses extracts from the current MTdb as inplatsictionality in the ALMI allows users to edit,

add, delete, and verify address&seets, and other map features; view a list of addresses
associated with the selected geography; and view and denote the location of HUs on the
electronic mapln October 2011, Global Positioning System (GPS) functionality was enabled in
the ALMI. This functionality allowed the FRs to collect latitude and longitude coordinates for
the structureCompared to information once collected by paper and pencil, ALMI allows for the
standardization of data collected through edits and defined data entry fiatdsrdization of

field procedures, efficiencies in data transfer, and timely reflection of the address and feature
updates in the MTdlISstarting in 2013, the demographic surveys are only listing in the following
13 states: Alabama, Alaska, Arkansas, Kenyubkaine, Mississippi, Montana, New Hampshire,
New Mexico, Oklahoma, Vermont, West Virginia, and WyomiKgnnel, et al. 2001 For

details on DAAL, see Perrone (2005).
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Community Address Updating System (CAUS)

TheCensus Bureau designed tBAUS program sgcifically to address ACS coverage concerns
The Census Bureau recognized that the DSF, being the primary source of ACS frame updates,
does not adequately account for changes in predominantly rural areas of the nation where city
style addresses generallganot used for mail deliveryAn automated field data collection
operationCAUS was designed to provide a rural counterpart to the update eftgiey

addresses received from the D&Fmproved coverage of the ACS by (1) adding addresses that
exist bu do not appear in the DSE) adding nortity-style addresses in the DSF that do not
appear on the MAH3) adding addresses in the DSF that also appear in the MAF but are
erroneously excluded from the ACS frgraad (4) deleting addresses that appe#nierMAF

but are erroneously included in the ACS frame.

Implemented in September 2003, CAUS focused its efforts on census blocks with high
concentrations of neaity-style addresses and suspected growth in the HU inveQbtiie
approximately 8.2 milliorblocks nationwide, the CAUS universe comprised the 750,000 blocks
where DSF updates were not used to provide adequate cavEhagéensus Bureau selected
CAUS blocks by a modddased method that used information gained from previous field data
collectionefforts and administrative records to predict where CAUS work was neEued

CAUS program was suspended from October 2007 to March 2010 until the 2010 Census
Address Canvassing and field follayp activities were completed

The CAUS programesumedisting activitiesagain in April 2010 Approximately30,000 blocks
were listed from October 2010 through September 2B&ginningin October2012, and subject
to available resourcehie Census Bureau plans for tBAUS progranto list approximately
1,500 bbcks per year.

For details on the CAUS program and its block selection methodology, see Hartman (2009,
2011) and Schar (2012a, 2012b).

Geographic Support System Initiative

The Geography Division of the U.S. Census Bureawaliaady begun preparations the 2020
Census and future surveys by initiating a brbaded geographic support system initiativee
initiative coves many aspects of geographic supporttf@se programsncluding investigating
various partnering opportunities with local govermtseand pursuingommerciakesources and
crowdsourcingto maintain the MTdb throughout the decade.

All of these MAF improvement activities and operations contribute to the overall update of the
MTdb.
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3.4 Master Address File Development and Updatingot Puerto Rico

The Census Bureau created an initial MAF for Puerto Rico through field listing operatiass
MAF did not include mailing addresses because, in Puerto Rawsus 2000sed an
Update/Leave methodology through which a census questionnaire hvasedeby an

enumerator to each living quartdihe MAF update activities that took place from 2002 to 2004
were focused on developing mailing addresses, updating address information, and improving
coverage through yearly updates.

MAF Development in Puerto Rico

MAF development in Puerto Rico also ugeehsus 2000perations as its foundatiohhese
operations in Puerto Rico included address listing, Update/Leave, the LUCA, and the Be
Counted Campaigt-or details orCensus 2006r Puerto Rico, sed.S. CensusBureau
(2004b).

TheCensus Bureau designed Census 2i00edures and processing systems to capture,
process, transfer, and store information for the conventionatliheemailing addressviailing
addresses in Puerto Rico generally incorporate rih@nization namea(geographic area roughly
equivalent to aeighborhood), which creates a fdune addressUse of the urbanization name
eliminates the confusion created when street names are repeated in adjacent comimunities
some instances, the urbization name is used in lieu of the street name.

The differences between the standard thireeaddress and the feline format used in Puerto

Rico created problems during the early MAF building stagls resulting file structure for the
Puerto Rico M\F was the same as that used for states in the United States, so it did not contain
the additional fields required to handle the more complex Puerto Rico mailing addiress
processing mblems did not adversely impact Census 200€rations in the U.®ecause the

record structure was designed to accommodate the standard U.SinthesdressHowever, in
Puerto Rico, where questionnaire mailout was originally planned as the primary means of
collecting data, the thrdee address format turned outlie problematicAs a result, it is not
possible to calculate the percentage of-stiye, noncity-style, and incomplete addresses in
Puerto Rico fronCensus 200processes.

MAF Improvement Activities and Operations in Puerto Rico

Because of these addsdermatting issues, the MAF for Puerto Rico as it existed at the
conclusion ofCensus 200€equired significant work before it could be usedully implement
the Puerto Rico Community Survey (PRCS) starting in 2086.Census Bureau had to revise
the aldress information in the Puerto Rico MAFhis effort involved splitting the address
information into the various fields required to construct a mailing address using Puerto Rico
addressing conventions.
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The Census Bureau contracted for updating thefligtidresses in the Puerto Rico MAF
Approximately 64,000 new Puerto Rico HUs were added to the MAF, with each address
geocoded to a municipio, tract, and blothe Census Bureau also worked with the USPS DSF

for Puerto Rico to extract information on newl ldddressedvatching the USPS file to the

existing MAF was only partially successful because of inconsistent naming conventions, missing
information in the MAF, and the existence of different house numbering schemes (USPS versus
local schemesPata colletion activities for the 2005 ACS began in November 2004 with the

best address information available given these shortconlihgsCensus Bureau is pursuing

options for the ongoing collection of address updates in Puerto Risomay include

operations emparable to those that exist in the United States, such as DSF updaies

versions of this document will include discussions of these operations and MAF development
and updating in Puerto Rico.

As part of the MAF/TIGER redesign effort in the middfdlee last decadehe Census Bureau
redesignedhe MAF to accommodate the Puerto Rico specific address comptimanigere

lacking previouslyThe MAF now accommodates these specific address components, allowing
the potential to update the MAF in PueRmo by census field operations and other methods.

In preparation for the 2010 Censtl®e Census Bureau conductattiress canvassing in Puerto
Ricoasit was in the United States, updating the inventory of housing units in the MAF for
Puerto Rico prior téthe 2010 Censufesults fronthe 2010Census Update/Leave and follow
up operations also updated the MAF addresses in Puerto RicGehisas Bureau determined
thefinal 2010 Census status of each HU record in the MAF in PuertaifRiate 2010.

3.5 Master Address File Development and Updating For Group Quarters in
the United States ad Puerto Rico

MAF Development for GQs

In preparation foCensus 2000he Census Bureau developed an inventory of special places
(SPs) and GQsSPs are places such as prisomsels, migrant farm camps, and universities
GQs are contained within SPs, and include college and university dormitories and hospital/prison
wards The SP/GQ inventory was developed using data from internal Census Bureau lists,
administrative lists obtaed from various federal agencies, and nume@erssus 2000
operations such as address listing, block canvassing, and the SP/GQ Facility Questionnaire
operation Responses to the SP/GQ Facility Questionnaire identified GQs and any HUs
associated with the SBimilar to the HU MAF development process, local and tribal
governments had an opportunity to review the SP addreds lstigust 2000, after the
enumeration of GQ facilitieshe Census Bureau incorporatbd address and identification
information fa each GQ into the MAF.
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MAF Improvement Activities and Operations for GQs

As with the HU side of the MAF, maintenance of the GQ universe is an ongoing and complex
task The earlier section on MAF Improvement Activities and Operations for HUs mentions
shortterm/onetime operations (such as CQR and MAF/TIGER reconciliation) that also updated
GQ information Additionally, the Census Bureau completed a GQ geocoding correction
operation to fix errors (mostly census block geocodes) associated with collegedesnnit the

MAF and TIGER.

The Census Bureau collectdarmation on the new GQ facilities and updated address
information for existing GQ facilities on an ongoing basis by listing operations such as DAAL,
which also includes the CAUS in rural areéiis information is used to update the MAF
Additionally, it is likely that DSF updates of cistyle address areas are providing the Census
Bureau with new GQ addresses; however, the DSF does not identify such an address as a GQ
facility.

Prior to 2010 Censusperationsthe Census Bureau developegrocess to supplement these
activities to create an updated GQ universe from which to select the ACS s@hgilensus
Bureau constructed thHeCS GQ universe by merging the updated SP/GQ inventory file, extracts
from the MAF, and a file of those seasonal GQs that were closed on April 1, 2000 (but might
have been open if visited at another time of yéar)supplement the ACS GQ universe, the
Census Bureau obtained a file of federal prisons and detention ceoterthé Bureau of

Prisons (BoP) and a file from the Department of Defense (DoD) containing military bases and
vesselsTheCensusBBureaualso conducted research to identify new migrant worker locations,
new state prisons, and state prisons that had closed.

ACS FRs, while conducting the Group Quarters Facility Questionnaire (GQFQ), collect updated
address and geographic location informatidpdates collected via the GQRG@re usedo

provide more accurate information for subsequent visits to a facilityethssvto update the

ACS GQ universeFor more information about the GQFQ, see the section titled Group Quarters
(Facility-Level Phasein Section8.2 of Chapter 8.

The Address Canvassing operationtfte2010Census i denti fied records
guar t er s o AlldOLQs@nd @Qs were then visited in the Group Quarters Validation

operation where their final status as a HU or GQ was detern@®@@s were then enumerated in

the GQ Enumeration operatiofihe Census Bureau appliepdates from all of thse operations

to the MAE TheCensus Bureau determined firal 2010 Census status for each GQ in late

2010.

The final Census universe of GQs is the basis of the ACS GQ frame for 2012 and Be&ySnd
also includes GQs that were identified asihgwno population on Census Day as those GQs may
contain people if visited at another timetlog¢ year New GQs from ongoing operations, such as
DAAL and CQR, are also included in the ACS GQ fraitee Census Bureau updates the ACS
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GQ frame with results from ACS@data collection operations as well as results of state prison
research using the individual state Department of Corrections webBgit8scontinues to partner
with the BoP to ensure the most accurate GQ frame for federal prisons

For more information othe post2010 Census ACS GQ frame, see Bates (2011) and Aubuchon
(2011).

3.6  American Community Survey Extracts from the Master Address File

Data from the MTdb are providddr use with theACS in files called MAF extracts. These MAF
extracts contain a subsatthe data items in the MAR he major classifications of variables
included in the MAF extracts araddress variables, geocode variables, and source arsl statu
variables (see Section 3.2).

The MAF, as an inventory of living quarters (HUs and GQs) antksnorresidential units, is a
dynamic entityIt contains millions of addresses that reflect ongoing additions, deletions, and
changes; these include current addresses, as well as those determined to no longeclexist
Census Bureau program that rel@n the MAF defines the set of valid addresses for their
individual program.

Since the ACS frame must be as complete as postibl€ensus Bureau appli@sering rules

during the creation of the ACS extracts to minimize both overcoverage and urattegsando

obtain an inclusive listing of addressEsr example, the AC8lter rulesinclude units that

represent new construction units, some of which may not existlyetACS also includes other

housing units that are not geocoded, which meangheatddress is one that has not been linked

to acensus tractand blockyetn addi ti on, the ACS includes uni
delivery statisticso (EDS); these units often
being constructtand has an address, but the USPS is not yet delivering mail to the dddress

this regard, the ACS filtering rules differ from those for the 2010 CeRsughe 2010 Census,

EDS records were included on the list of addresses to be updated in AddreassCwy, but

ungeocoded records were excludddgeocoded records and EDS records added to the MAF

after Address Canvassing were excluded from all-pdsiress Canvassing operations.

The filter is reviewed each year and may be enhanced as the ACS lsarhgsasample
addresses and more about the coverage and content of theFbtAdrecord to be eligible for
the ACS, it must meet the conditions set forth in the filter

Filtering rules change, and with them, the ACS fraifee most significantecentchange to the
ACS filter was the incorporation of results from 2010 Census operafaos to Address
Canvassing, the largest source of HUs on the ACS frame was HUs tabul@gtsirs 2000.
Address Canvassing results were incorporated into the MAR@tb be includethe ACS
frameby mid-2010.0Oncethe Census Bureau establistiled final 2010 Census HU universe, the
basis of the ACS HU frame became the list of HUs tabulated in the 2010 CEmsy®ost2010
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ACS frame consistof 2010 Census addresg#as any new records added to the MAF after the
2010 Census, including pe€ensus DSF adds, new or validated records from DAAL, CQR,
special censuses, and Census tests, and 2010 Census deletes that persist on the DSF.

As discussed above, the ACS attemptsreate a sampling frame that is as accurate as possible
by minimizing both overcoverage and undercovefagehe process, the ACS filter rules can
lead to net overcoverage, reflecting some duplicate and ineligible Timissovercoverage has
been esmated to be approximately 1.9 to 5.2 percent for the years 2002 SeeKephart
(2010)for a discussion of this issue

For details on the ACS requirements for MAF extracts, see Zimolzak (Zedr2hore

information on the ACS sample selection, see @GrapFor a description of data collection
procedures for these different kinds of addresses, see Ghaptet 8.For details on the MAF,

its coverage, and the implications of extract rules on the ACS frame, see Shapiro and Waksberg
(1999) and KephargQ10).

"Definitions of tctheandrimsn diorveawervegedgeare provided i
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Chapter4: Sa mpDeesiagunl Sel ecti on

4.1 Overview

The AmericanCommunity Survey (ACS) and Puerto Rico Community Survey (PRCS) each

consist of two separate samples: housing unit (HU) addresses and residents of group quarters

(GQ) facilities. As described in Chapten@ derivethe sampling framesdm whichwe draw

these samples from the Census Bureauds Master
Bureauds official i nventory of known |l iving q
United States (U.S.) and Puerto Rico.

We selectndepedent HU address samples for each of the 3,143 counties and county
equivalents in the U.S., including the District of Columlaiga well agor each of the 78
municipalities in Puerto Ricdn 2004, we selected samples of HU addresses for every county
and cainty equivalent for field data collection in 20D&ach year from 2062010,we selected
approximately 2.9 million HU addresses in the U.S. and 36,000 HU addresses in Puerto Rico.
Beginning in 2011we implemented the followinghanges to the ACS samplesigns:

1 We increased the HU sampieJune 2011bringing the size of the sample selected.t
million addresseper year.

1 We addedaveralnewHU sampling ratethatbetter control the allocation of the sample and
improve estimate reliability for smadreas.

1 We increased the followp sample to 100 percent in select geographic areas.

In addition,starting in 2013, we restricted the assignmenhefGQ sample for college dorms to
the nonsummer months (Januddpril, Septembd&rDecember).

Full-implemeration samples of GQ facilities and persansselected independently within each
state, including the District of Columbia and Puerto Ridus begarn 2006. In 2006 and 2007,
the ACS and the PROS8cludedapproximately 2.5 percent of the expected neindj residents

in GQ facilities. Beginning in 2008ye increased the sampling rated hstates with small GQ
populations to meet publication thresholfise Chapters 7 and 8 fagtdils of the data collection
methods

This chapter presents details de selection of the HU address and GQ samplas final

section describes the differences in sampling and data collection methodology for some hard to
reach areas in Alaska (referred to as Remote Alaska). The section on Remote Alaska also details
recentlymodified sampling and data collection procedures for these areas.

8% n the remainder of this chapter, the term fAcountyodo re
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4.2 Housing Unit Sample Selection

There are two phases of HU address sampling for each coDntyng firstphase sampling, we

assign blocks to sampling strata, calculate sampling ratesetaual the sample. During the

second phase of sampling, we select a sample of nhonresponding addresses for Computer Assisted
Personal Interviewing (CAPI). This is the CAPI sample.

Firstphase samplingroduceghe annual AC$itial sample of addressasdincludes two

processe® mainand supplemental samplinghe main and supplemental samples in ittsg- f

phase sampling include two stag€he first stage sample selection systematically assigns new
addresses to stfbames and identifies the appropriate$ub ame associ ated with
sample. The second stage sample selection systematically selects the sample from the selected
subframe.

Figure 41 provides a visual overview of the housing unit address sampling process

Throughout this chapter, fdaddr ess e srariteria¢BhtessEgitingtoe val i d A
MAF Extracts and Creating the Unit Frame Universe for the American Community Survey, 2013)
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ARST-PHASE SAMPLING
MAIN PROCESSING ¢ SEPTEVMIBER/ OCTOBER SUPPLEVIENTAL PROCESSING - JANUARY
Assign all blocks and addressesto Match new addresses by block and
sixteen sampling strata assign to sampling strata
A 4 \ 4
Determine base rate and calculate Determine base rate and calculate
stratum sampling rates stratum sampling rates
A 4 A 4

FIRST-STAGE SAMPLE SELECTION
- Yystematically assign new addressesto five existing sub-frames
- Identify sub-frame associated with current year

SECOND-STAGE SAMPLE SELECTION
- Systematically select sample from first-stage sample (sub-frame)

A 4

DATA COLLECTION

A

A 4

MAIL/ INTERNET [%

RESPONSES v CATI RESPONSES

NON-RESPONSES

SECOND-PHASE (CAPI) SAMPLE SELECTION - MONTHLY
- Slect sample of unmailable addresses and non-responding addresses and send to
CAPI

Figure 4-1: Assignment of Blocks (and their addresses) to Secorsthige Sampling
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4.3 First Phase Sampé

Thefirst phaseof sampling iscomprised ofwo separate stages. The fissage ofirst phase
sampling maintains five distinct partitigra subframes,of the addresses on the sampling frame
within each county. Each county sfiame is a representati sampleof addresses in the county
We assigntiese subframes to specific years and rotétem annuallyThe subframes maintain
their annual designation over tinférst stage samplingystematially sortsandassigns

addresses that are new to therfeato one of the five suttames!® First stage sampling also
determines theampling rates for each stratum for the current sample year.

The second stage bfst phasesamplingselectsaa sample of the addresses from the current
y e a r érameand alloates this sampl® the twelve months of the year for data collection

First-Phase, FirstStage Sample: Random Assignment of Addresses to a Specific Year

One of the ACS design requirements is that no HU address be in sample more than once in any
five-yearperiod. To accommodate this restriction, the addresses in the frame are assigned
systematically to five suframes, each containing roughly 20 percent of the frame, and each
being a representative sample. Addresses from only one of thebarsals are gjjible to be in

the ACS sample each year and eachfsailne is used every fifth year. For example, 2014 will
have the same addresses irsitbframeas did 2009 with the addition of all new addresses that
we assigned to that stfibame during the 201@014time period. As a resultye must perform

both the main and supplemental sample selection in two stages. The first stage partitions the
sampling frame into the five stftames and determines the suéme for the current yeafhe
second stage, describedmore detail below, selects addresses to be included in the ACS from
the subframe eligible for the sample year.

Prior to the 2005 sample selection, there was aiomeallocation of all addresses then present

on the ACS frame to the fivwmibframes. Insubsequent yeara/ie must systematically allocate

addresses new to the frame to thesediveframes We accomplish thiby sorting the addresses

in each county by stratum and geographic order including tract, block, street name, and house
number We thenassign ddresses sequentially to each of the five existingframes. This

procedure is similar to the use of a systematic sample with a sampling interval of five, in which

the first address in the interval is assigned to year one, the second adtlresstarval to year

two, and so on. Specifically, during main sampling, only the addresses new to the MAF since the
previous year 6s suppl e rsmagetsanplingAdrgo throughtleel i gi bl e
process ohssignmento a subframe. Similarly,during supplemental sampling, only addresses

new to the MAF since main sampling go through fatstge sampling

10| existing addresses retain their previous assignment to one of the fifrasgs. The five sufsames are
maintained to meet ¢éhrequirement that no address be in sample more than once iyedfiyaeriod.
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The ACS and PRCS reflect two separate sampling operations carried out at different times of the
year: (1) main sampling, which occurs in Sepber and October of the year preceding the

sample year, and (2) supplemental sampling, which occurs in January of the sample year. This
allows an opportunity for new addresses to have a chance of selection into the sample. The ACS
sampling frames for botmain and supplemental sampling are derived from the most recently
updated MAF, so the sampling frames for the main and supplemental sample selections differ for
a given sample yeafrhe MAF available at the time of main sampling, obtained in the July
preeding the sample year, reflects address updates through March of that year. The MAF
available at the time of the supplemental sample selection, obtained in January of the sample
year, reflects address updates through September of the year precedingpthgeanburing
supplemental sampling, we assign addresses new to the frame systematically to the five sub
frames using the same process for new addresses as in the main sample.

First Phase, FirstStage Sample: Determining the Sampling Rates

Each yearwe must determing¢he specific set of sampling rates for each of the thirteerfired

rate sampling strata definedTiable 41. Beforewe can do this, we must perfothe following

two steps. The first step is to calculate a base rate (BR) for the cygeen hirteen of the

sixteen sampling rates are a function of a base rate. The three fixed rate strata are 15 percent, 10
percent, and 7 percent. Column 3 of Tablkeshows the relationship between the base rate and

the sixteen sampling rates. Beginnin@009, the number of new addresses differed from what

was expected by enough to warrant the calculation of a separate set of sampling rates for
supplemental sample selection. This led to separate supplemental sampling rates b&gmning

the 2010 samplselection.

The distribution of addresses by sampling stratum, coupled with the target sample size of 3.54
million, allowsus to set up and sohgesimple algebraic equation fitre BR.

The second step is the calculation of the sampling rates usingltieeofBR and the equations

in Table 41. Beginning in June, 201die increasethe sample size to a monthly level
corresponding to an annual 3.54 million sample (approximately 295,000 per month). Between
January of 2005 and May of 2011, the monthly saropteesponded to an annual sample of
approximately 2.9 million (roughly 242,000 per month).

First-Phase, FirstStage Sample: FirstPhase Sampling Rates

Columns2 and3 of Table 41 provide he sampling rates for the 2013 ACS for the U.S. and
Puerto Rico, espectively (Sommer2012b)
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Table 4-1: 2013 ACS/PRCS Main Sampling Rates

Sampling Ratés
Stratum United | Puerto
States Rico
Bl ocks in smallest sampling entiti 15.0 | (NA)
Blocksinsmallampl i ng entities (200<SEMOS 10.0 | (NA)
Bl ocks in medium sampling entities 70|70
Bl ocks in | arge sampling entities 4.4 | (NA)
Blocks in large sampling entities (SEMOS>1,200) and smallest tracts
( 0<TMOS 04 0 Oiyted levels bf compleged interviews prior to CAPI 55
samplingO60 percent

Blocks in large sampling entities (SEMOS>1,200) and smallest tracts
(0<TMOSO400) with predicted levels 5.1
sampling>60 percent

Blocksin large sampling entities (SEMOS>1,200) and small tracts
(400<TMOSO1,000) with predicted | e 4.4
samplingO60 percent

Blocks in large sampling entities (SEMOS>1,200) and small tracts
(400<TMOSO1, Qcdfed lpvelswif domplefed istatviews prior to CAP| 4.0
sampling>60 percent

Blocks in large sampling entities (SEMOS>1,200) and medium tracts
(1,000<TMOS02,000) with predicted 2.7
CAPI samplingO60 percent

Blocks in large sampling entities (SEMOS>1,200) and medium tracts
(1,000<TMOSO02,000) with predicted 2.5
CAPI sampling>60 percent

Blocks in large sampling entities (SEMOS>1,200) and large tracts
(2, 000 <T MO Shipredicded levels afidompleted interviews prior to 1.6
CAPI samplingO60 percent

Blocks in large sampling entities (SEMOS>1,200) and large tracts
(2,000<TMOS0O4,000) with predicted 1.4
CAPI sampling>60 percent

Blocks in large sampling entities (SEMOS>1,200) and larger tracts
(4,000<TMOSO6,000) with predicted 0.9
CAPIl samplingO60 percent

Blocks in large sampling entities (SEMOS>1,200) and larger tracts
( 4, 000 < DOOPRIOBedicted levels of completed interviews prior to 0.9
CAPI sampling>60 percent

Blocks in large sampling entities (SEMOS>1,200) and largest tracts
(6,000>TMOS) with predicted levels of completed interviews prior to CAPI 0.5
samplingO60 percent

Blocks in large sampling entities (SEMOS>1,200) and largest tracts
(6,000>TMOS) with predicted levels of completed interviews prior to CAPI 0.5
sampling>60 percent

Note: The rates in the table have been rounded to one decimal place.

NA Not applicdle.
1In percent.

4.9

3.9

24

1.4

0.8

(NA)
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Since the design of the ACS calls for a target annual address sample of approximately 3.54

million in the U.S. and 36,000 in Puerto Riege reducehe sampling rates for all but the

small est sampling entity strata (SEMOSO0800) e
and Puerto Rico increaseHowever, as shown in Tablel4among the strata where the rates are
decreasing, the relationshiptbke sampling rates will remain proportionally constant. The

sampling rates for the smallest sampling entities will remain at 15 percent, 10 percént, and

percent.

The sampling rates thate use to select the sample include strata for blocks in certasugen

tracts in the U.S. These tracts are projected to have the highest rates of completed questionnaires
by mail and by the telephone follemp operation, called Computer Assisted Telephone

Interviewing (CATI). This adjustment is to compensate for the as@eén costs due to increasing

the CAPI sampling rates in tracts predicted to have the lowest rate of completed interviews by
mail and CATI. Note that the initial identification of these tracts, performed in 2004 was used in
the 2005 sample selection andswrevised in 2007 based on more recent data and has been used
since the 2008 sample selection.

Specifically,we multiplythe sampling rates by 0.92 (reduced by 8 percent) for blocks in the U.S.
in the six strata in which the SEMOS was greater than 1y2@0mnake his adjustment for

blocks in tracts that we predwmill have a level of completed mail and CATI interviews of at

least 60 percent, and at least 75 peromaitableaddresses.

Because of this adjustment, there are sixteen sampling rates usedlirst, and ten in Puerto
Rico, as shown in columns 2 and 3Ta@ible 41. See the research repfiisiala, 2005¥or a full
description of the relationship between this reduction and the CAPI sampling rates. This
reduction dos not occur in Puerto Rico, therefore there are ten sampling strata eligible to be
used in Puerto Rico. Only six strata in Puerto Rico contain valid addresses on the 2013 main
sampling frame, so for 201®e only usedhe sixsampling rates shown in Tablel.

First-Phase, Secondbtage Sampling: Selection of Addresses

As noted earlier e second stage bfst phasesamplingselectsa sample of the addresses from
t he cur r e-frame We panitiorsthissswfiame by county and select the addresses
from the sudrame in each county. Second stage sampling allocates this dantipdetwelve
months of the year for data collectiorhis process results in the creation of the initial annual
ACS sample.
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We sort he addresses in each county by stratum laadiitststage order of selection. After
sorting,we selecsystematic samples of addresses using a sampling rate approximately equal to
the final sampling rate divided by 20 percént.

First-Phase, Secondtage Sampling: Assigning Addresses to the SeceSthge Sampling
Strata

Each year, the main sampling operation asségeh blocko one of the sixteesampling strata

and consequently, assigns each block one of sixteen sampling ralesACS produces

estimates for geographic areas having a wide rahgepulation sizes. To ensure that the
estimates for these areas have the desired level of reliabiitjpust samplareas with smaller
populations at higher rates relative to those areas with larger popul&termselte stratum
assignment for a bt on information about the set of geographic enéitiesferred to as

sampling entitied which contain the block, or on information about the size of the census tract
that the block is located in, as discussed below. Sampling entities are:

1 Counties,

1 Placeswith active and functioning governmeyits

1 School districts,

American Indian Areas/Alaska Native Aa®Hawaiian Home Lands (AIANHH),

American Indian Tribal Subdivisions with aa and functioning governments,

== = =

Minor civil divisions (MCDs) with active and fictioning governments in 12 statésr
Census Designetl Places (CDPs) in Hawaii only.

We baselte sampling stratum for most blocks on the measure of size (MOS) for the smallest
sampling entity to which any part of the block belongs. To calculate thefdtGSsampling

entity, we deriveblock-level counts of addresses from the main MAF. This count is converted to
an estimated number of occupied HUs by multiplying it by the proportiataipiedHUs in

the block inthe 2010Census

IThe secongtage rate is approximately equal to the sampling rate divided by 20 gErethe firststage sampling
rate is approximately 20 percent, and the-§itatie ate times the secorsfiage rate equals tbgerallsampling rate. An
adjustment is made to account for uneven distributions of addresses in the coustyslesmies.

2From 2005 2010 five sampling strata were used.
13 Functioning governments have etmtofficials who can provide services and raise revenue.

“The 12 states are considered Astrongodo MCD states and
New Hampshire, New Jersey, New York, Pennsylvania, Rhode Island, Vermont, andsivisco
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For American Indian andlaska Native Statistical Areas (AIANSA and Tribal Subdivisions,

we multiplythe estimated number of occupied HUs by the proportion of its population that
responded as American Indian or Alaska Native (either alone or in combinattbe)2610

Census? For each sampling entitwe sumthe estimate across all blocks in the erttitgreate

the MOS for the entity. In AIANSASf the sum of these estimates across all blocks iszeon,

then this sum becomes the MOS for the AIANSA. If it is zero (duezgr@census count of
American Indians or Alaska Natives), the occupied HU estimate for the AIANSA is the MOS for
the AIANSA. For detail, see the computer specifications for calculating the MOS for the ACS
(Sommers, 2012ayVe assign ach block the smallest MOS of all the sampling entities in which
the block is contained amvde referto it asthe Smallest Entity Measure of Size, or SEMOS.

If the SEMOS is greater than 1,20@ basdhe stratum assignment for the block ba MOS

for the census tract that contains it. Buen ofthe estimated number of occupied HUs across all
of its blocksis theMOS for each tract (TMOSWVsing SEMOS and TMOSye can assign

blocks to the sixteen strata defineccolumns 1 and 2 iffable 42 below.

15 AIANSA is a general term used to describe American Indian and Alaska Native Village statisticBcargetailed
technical information on the Census Bureauds American | n
Censu 2000, see the plitation in theFederal Registeinvalid source specified.

16 2010Census information was used for the first time to define the measures of size in the 2012 sample
selection.
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Table 4-2: Sampling Strata Thresholds and Relationship between the Base Rate and the Sampling Rates

Stratum

Smallest Entity Measure of
Size (SEMOS) and Tract
Measure of Size (TMOS)

Sampling
Rates

Blocks in smallest sampling entities

0 < SEMOS O

15% (fixed)

Blocks in small sampling entities

200 < SEMOS

10% (fixed)

Blocks in medium sampling entities

400 < SEMOS

7% (fixed)

Blocks in large sampling entities

800 < SENMDS

2.8xBR

Blocks in large sampling entities (SEMOS > 1,200)
and smallest tracts with predicted levels of complet:
interviews prior to CAP

Blocks in large sampling entities (SEMOS > 1,200)
and smallest tids with predicted levels of complete|
interviews prior to CAPI sampling > 60 percent

0 < TMOS O 4

3.5xBR

0.92x3.5xBR

Blocks in large sampling entities (SEMOS > 1,200)
and small tracts with predicted levels of completed
interviews prior to CAP

Blocks in large sampling entities (SEMOS > 1,200)
and small tracts with predicted levels of completed
interviews prior to CAPI sampling > 60 percent

400<TMOS O 1, 0

2.8xBR

0.92x2.8xBR

Blocks in large sampling entities (SEMOS > 1,200)
and medium tracts Wi predicted levels of completed
interviews prior to CAP

Blocks in large sampling entities (SEMOS > 1,200)
and medium tracts with predicted levels of complete
interviews prior to CAPI sampling > 60 pert

000 < TMOS

1.7xBR

0.92x1.7xBR

Blocks in large sampling entities (SEMOS > 1,200)
and large tracts with predicted levels of completed
interviews prior to CAP

Blocks in large sampling entities (SEMOS > 1,200)
and large tacts with predicted levels of completed
interviews prior to CAPI sampling > 60 percent

000 < TMOS

BR

0.92xBR

Blocks in large sampling entities (SEMOS > 1,200)
and larger tracts with predicted levels of completed
interviews prior to CAP

Blocks in large sampling entities (SEMOS > 1,200)
and larger tracts with predicted levels of completed
interviews prior to CAPI sampling > 60 percent

4,000 <T MOS

0.6xBR

0.92x0.6xBR

Blocks in large sampling entities (SEMOS > 1,200)
and largest tractwith predicted levels of completed
interviews prior to CAP

Blocks in large sampling entities (SEMOS > 1,200)
and largest tracts with predicted levels of completeq
interviews prior to CAPI sampling > 60 percent

6,000 < TMOS

0.35xBR

0.92x0.35xBR
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Figure 42 shows a Census Block that is in City A and contained in school district 1. Therefore,
it is contained wholly in three sampling entities:

1 County (not shown)
1 Place with active and functioning governnéer@ity A
1 School district

Example 1: Suppose the MOS for City A is 600 and the MOS for School District 1 is 1,100.
Then the SEMOS for the Census Block is 600 and it is placed in the 400 < SEBIDS
stratum.

Example 2: Suppose the MOS for City A is 1,300 and the MOS for SchoakbDists

1,40QThen the SEMOS for the block is 1,300. Since the SEMOS for the block is greater than
1,200 the block will be assigned to one of the twelve strata with SEMOS > 1,200 depending on
the size of the census tract (TM®8ot shown in the diagranand the predicted level of

completed interviews prior to CAPI sampling in the tract. In this example, suppose the TMOS is

1,800, and the predictéde vel of compl eted interviews prior
then the Census Bl ock wild.l be placed in the 1
|l evel of completed interviews prior to CAPI s
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(Note that the land area of a sampling enfity does not necessarily cormrelate to its MOS)

—,

Census Tract

CENSUS
BLOCK CITYA

School District 1 School District 2

Figure 4-2: Assignment of Blocks (and their addresses) to Secoisthge Sampling
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First-Phase, Secon®tage Sampling: Sample Month Assignment for Address Samples

We must assignaeh sample address for a particular yeardpexificdata collection month. The

set of all addresses assigned toWasodpecific m
addresses selected during main samplingtbgtum and geography anssgynthem

systematically to the 12 months of the year. Howewverasignaddresses that one of several

Census Bureau household survhgse also selecteth an ACS data collection month based on

the interview month(s) for these other household surtellse goal of the assignments is to

reduce the respondent burden of pbeting interviews for both the ACS and another survey

during the same month.

We sort he supplemental sample biratum and geograpland systematically assighis

sampleto the months of July through December. Since this sample is only approximately one
percent of the total ACS sample, very few addresses are also in one of the other household
surveys in the specified months. Therefove,chose not to implemetite procedure described
above to move the ACS data collection month for cases in commorheitutrent surveys
during supplemental firgthase sampling.

4.4 SecondPhase Sampling for CAPI followup

The ACS uses four modes of data colleddidnternet, mail, telephone, and personal visit. (See
Chapter 7 for more information on data collectiavigilable sample addresses are eligible

to complete the survey during the entire thneenth time periodWe send lkmailable addresses
with available telephone numbers for whigh receiveno Internet omail response during the
first data collectioomonth to CATl for follow-up. We conducCATI follow-up for these cases
during thesecondnonth. Casewithouta completed Internet or mail questionnarex
completedCATI interview are eligible for CAPI in the third month, as areuhmailable
addresses. An addeesunmailablef the address is incomplete or directs maibidy a post
office box. Table 43 summarizes the eligibility of addresdes CAPI sampling

Table 4-3: Addresses Eligible for CAPI Sampling

Responds to Mailing

Mail able Address

(Internet or questionnaire)

Responds to CATI

Eligible for CAPI

No

Yes

Yes

Yes

(NA)
No
No

Yes

(NA)
No
Yes

(NA)

Yes
Yes
No (completed)

No (completed)

NA not applicable

These surveys include the Survey of IncomeRmoegram Participation, the National Crime Victimization Survey, the
Consumer Expenditures Quarterly and Diary Surveys, the Current Population Survey, and the State Child Health Insurance

Program Surveys.
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The CAPI sampleselectsa systematic sample of themédresses for CAPI data collection each
month sing the rates shown in Table44The selection is made after sorting within county by
CAPI sampling rate, mailable versusmailable and geographic order within the address frame
(Keathley, 2010)

The varance of estimates for HUs and people living in them in a given area is a function of the
number of interviews completed within that area. Howedeg, to the subsamplinGAPI cases
generally have larger weights than cases completéaténnet,mail or CATI. The variance of

the estimates for an area will tend to increase as the proportion of Internet, mail, and CATI
responses decreases. Large differences in these proportions across areas of similar size may
result in substantial differences in the reliapibf their estimates. To minimize this possibility,
tracts in the U.S. that are predicted to have low levels of interviews compleliete dmet,mail

and CATI have their CAPI sampling rates adjusted upward from the defen8 date for

mailable addreses. This tends to reduce variances for the affected areas both by potentially
increasing their total numbers of completed interviews and by decreasing the differences in
weights between their CARiterviewsand mail/Internet/CATI interviews.

No informaion was available to reliably predict the levels of completed interviews prior to
secondphase sampling for CAPI followp in Puerto Rico prior to 2005, 8 initially usedthe
sampling rates of-in-3 for mailable and--3 for unmailableaddresses. Othe basis of early
response results observed during the first months d?R@S we changedhe CAPI sampling
rate for mailable addresses in all Puerto Rico tractsimeZlbeginning in June 2005.

We madeseveral enhancements to the CAPI samp@degynrning with the 2011 samp)¢o

increase the reliability of the ACS estimates for populations in certairde®tied geographic
areas. Beginning in January of 200k sendall Remote Alaska sample addresses to CAPI
where previously they had been samplethatrate assigned tonmailablecases (2n-3). In
addition,we sendall unmailableaddresses and all addresses that did not respond via Internet,
mail, or CATI to CAPI in the following areas:

1 Hawaiian Homelands

1 Alaska Native Village Statistical Areas

1 All American Indian areas with at least ten percent of the population responding to the 2010
Census as American Indian or Alaska Native (alone or in combination).
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Table 44 summarizes the CAPI sampling rates that are used for addresses of each particular
type.

Table 4-4: CAPI Sampling Rates

Address and Tract Characteristics CAPI Sampling rate
(percent)
United States
Addresses in Remote Alaska , mailable and unmailable addresses in American Indian areas with
10 percent or more American Indian population (alone or in combination) in the 2010 Census,
. . . - . - 100.0
mailable and unmailable addresses in Hawaiian Homelands, mailable and unmailable
addresses in Alaska Native Village Statistical Areas
Other unmailable addresse s 66.7
Mailable addresses in tracts with predicted levels of completed interviews prior to CAPI 50.0
subsampling between 0 percent and 35 percent
Mailable addresses in tracts with predicted levels of completed interviews prior to CAPI 20.0
subsampling greater than 35 percent and less than 51 percent ’
Mailable addresses in other tracts 33.3
Puerto Rico
Unmailable addresses 66.7
Mailable addresses 50.0

4.5 Group Quarters Sample Selection

GQ facilities include such places as college residence hallsenéisidreatment centers, skilled
nursing facilities, group homes, military bar
and facilities for people experiencing homelessndssclassify ach GQ facility according to

its GQ type. (For more infaration on GQ facilities, see Chapter 8.) As noted previotlsdy,

2005 ACS did not include Ge€cilities, butwe haveincludedGQssince 2006We selecthe

GQ sample for a given year during a single operation carried out in September and October of

the pevious yearThe most recently available updated MAF as well as lists from other sources

and operationdefine he sampling frame of GQ facilities and their locations. The ultimate

sampling units for the GQ sample are the GQ residents, not the facllie&Q samples are
independent statlevel samples.

The ACS sampling and data collection operatexdude ertain GQ types , including domestic
violence shelters, soup kitchens, regularly scheduled mobile food vans, targesiehered

outdoor locatons, commercial maritime vessels, natural disaster shelters, and dangerous
encampments. There are several reasons for their exclusion and they vary by GQ type. Concerns
about privacy and the operational feasibility of repeated interviewing for a contswivey,

rather than once a decade for a census, led to the decision to exclude these GQ types. However,
we controlACS estimates of the total population to be consistent with the Population Estimates
Program estimate of the GQ resident population fror@@i$, even those excluded from the

ACS.
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We classify # GQ facilities into one of two groups: (1) small GQ facilities (having 15 or fewer
people according t8010Census or updated information); (2) large GQ facilities (with an
expected population of motkan 15 people). There are approximately 94,000 small GQ

facilities and 68,000 large GQ facilities on the 2013 GQ sampling fidfaecreatewo

sampling strata to sample the GQ facilities. The first stratum includes both small GQ facilities
and those witmo availablepopulation count. The secosttatumincludes large facilities. In the
remainder of this chapter, these strata will be referred to as the small GQ stratum and the large
GQ stratumWe compute &Q measure of size (GQMOS) for use in samplirgléinge GQ

facilities. The GQMOS for each large GQ is the expected population count divided by 10.

Thesampling procedurddiffer for these two stratdVe samplé5Qs in the small GQ stratum

like addressem the HU sample, ancbllectdata for all peoplén the selected GQ facilities. Like
HU addresses, small GQ facilities are eligible to be in the sample only once iryadiveeriod.
People aethe ultimate sampling unior GQs in the large stratum, where groups of 10 people
(Ahitso) aimerview feom &Q tadlities ih the large GQ stratum, and the number of
these groups selected for a large GQ facility is a function of its GQMOS. Unlike HU addresses
and small GQs, large GQ facilities are eligible for sampling each year. For more detéile s
computer specifications for the GQ sampl(@yffka, 2012)

4.6 Small Group Quarters Stratum Sample

For the small GQ stratum, a tvphhase, twestage sampling procedure is used. In the first phase,
we select GQ facility sample using a method similathat used for the firgphase HU address
sample. Just as we saw in the HU address sampling, the first phase has two stages. Stage 1
systematically assigns small GQ facilities to a-faine associated with a specific year. During
the second stage/e selet a systematic sample of the small GQ facilities. In the second phase of
samplingwe interviewall people in the facility as long as there are 15 or fewer at the time of
interview. Otherwisewe select and interviea subsample of 10 people.

First Phaseof Small GQ Samplingd Stage One: Random Assignment of GQ Facilities to
Sub-frames

The sampling procedure for 2006 assigned all of the GQ facilities in the small stratum to one of
five 20 percensubframes. We sort he GQ facilities within each state by alrversus closed on
Census Day, new versus previously existing, GQ type (such as skilled nursing facility, military
barracks, or dormitory), and geographical order (county, tract, block, street name, and GQ
identifier) in the small GQ frame. In each ysabsequent to 2006/e assignediew GQ

facilities systematically to the five sdlames. The suframe for the 2013 GQ sample selection
contains the facilities previously designated to thefsanime for calendar year 2013 and 20

percent of new small GQ féities added since the 2012 sampling activates. The small GQ
facilities in the 2013ubframewill not be eligible for sampling again until 2018, since the ence
in-five-years period restriction also applies to small GQ facilities.
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First Phase of Small GQSamplingd Stage Two: Selection of Facilities

The secongtage sample is a systematic sample of the GQ facilities from the assidyfesime

within each state. The GQs are sorted by new versus previously existing addresises raieal

in which they wereseleded during stage one samplirigegardless of their actual size, all of

these small GQ facilities have the same probability of selection. The sstam®dsampling rate
combined with the -In-5 first-stage sampling rate yields an overall fpstasesanpling rate

equal to the sampling rate for each state. As an example, if the sampling rate for the state is 2.5
percent, then the secosthge sampling rate would bert8 so that overall the GQ sampling

would be (1in-5) x (1-in-8) = 1-in-40 = 2.5 percentTable 45 shows the012state level

sampling rates.

Table 4-5: 2012 Group Quarters Statelevel Sampling Rates

State Sampling Rate (percent) State Sampling Rate (percent)
Alabama 217 Montana 3.96
Alaska 4.19 Nebraska 2.46
Arizona 2.05 Nevada 3.63
Arkansas 2.21 New Hampshire 2.90
California 2.49 New Jersey 2.72
Colorado 2.33 New Mexico 2.77
Connecticut 2.37 New York 2.29
Delaware 5.00 North Carolina 2.34
District of Columbia 2.77 North Dakota 4.49
Florida 2.34 Ohio 2.39
Georgia 2.39 Oklahoma 2.39
Hawaii 3.00 Oregon 2.50
Idaho 4.13 Pennsylvania 2.53
lllinois 221 Rhode Island 2.63
Indiana 2.35 South Carolina 2.26
lowa 2.40 South Dakota 3.51
Kansas 2.39 Tennessee 2.30
Kentucky 2.38 Texas 2.12
Louisiana 2.60 Utah 3.00
Maine 3.09 Vermont 4.39
Maryland 2.39 Virginia 2.20
Massachusetts 2.22 Washington 2.45
Michigan 2.79 West Virginia 231
Minnesota 2.47 Wisconsin 2.47
Mississippi 2.32 Wyoming 6.97
Missouri 2.25 Puerto Rico 2.50
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Second Phasef Small GQ Sampling: Selection of Persons within Selected Facilities

Every person in the GQ facilities selected in this sample is eligible to be interviewed. If the
number of people in the GQ facility exceedsihferviewers perforna field subsampling
operation to reduce the total number of sampled people to 10, similar to the groups of ten
selected in the large GQ stratum.

4.7 Large Group Quarters Stratum Sample

Unlike the HU address and small GQ samplesdo not divideghe large GQ facilities into five

subframes. The ultimate sampling units for large GQ facilities are peagalethe facility itself

andwe conducinterviews in groups den. We use awo-phase sampling procedufgne first

phasandirectly selects the GQ facilities by selecting gopten within the facilitiesThe

secontphases el ect s t he people for each facilitybds g
eligible to be sampled from a large GQ facility is equal to its GQMOS. For example, if a facility

had 550 people ithe 20D Census, its GQMOS is 55 and there are 55 groups thatare

eligible for selection in the sample.

First Phase of Large GQ Sampling: Selection of Groups of Ten (and Associated Facilities)

We sort d of the large GQ facilities in a state by GQ type @eographical order in the large

GQ frame, andelecta systematic sample of groups of ten. For this reason, in states with a 2.5
percent sampling rate, a GQ facility with fewer than 40 groups (or roughly 400 individuals) may
or may not have one of its@rps selected for the sample. GQ facilities in a state with a 2.5
percent sampling rate and between 40 and 80 groups will have at least one group selected with
certainty. If the GQ facility has between 80 and 120 gratpsll have at least two groups

sdected and so forth.

Second Phase of Large GQ Sampling: Selection of Persons within Facilities

The second phase of sampling takes place within leag@GQ facility that has at least one

group selected in the first stage. When a field representative &i&0) facility to conduct
interviews, an automated listing instrument randomly setbet10 people to be includeahe

from each group of ten being interviewed. The instrument idqard@ed with the number of
expected person interviewtimes the nmber of groups selected) and a random starting
number. The field representative then enters the actual number of people in the facility, as well
as a roster of their names. To achieve a group size of 10, the instrument computes the appropriate
sampling ineérval based on the observed population at the time of interviewing and then selects
the actual people for interviewing using a-fwaded random start and a systematic algorithm. If
the large GQ has an observed population of 15 or fewer people, the mstisatects a group

size of 10jf the observed populatios less than 10, the instrument selects everyone in the GQ.
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For most GQ types, if multiple groups are selected within a GQ facility, their groups of ten are
assigned to different sample monthsifaerviewing. Very large GQ facilities with more than 12
groups selected have multiple groups assigned to some sample months. In these ¢ages,

avoid selecting the same person more than once in a sample month. However, there is no attempt
made taavoid selection of someone more than once across sample months within a year. Thus,
we could interviewsomeone in a very large GQ facility in consecutive months. All GQ facilities

in this stratum are eligible for selection every year, regardless of &meple status in previous

years.

Sample Month Assignment for Small and Large Group Quarter Samples

We assigntie selected small GQ facilities and groups of ten for large GQ facilities to months
using a procedure similar to the one used for sampled HU addné& combine and sortla

GQ samples from a state by small versus large stratum anpgHase order of selection.
Consecutive samples are assigned to the 12 months irdaterenined order, starting with a
randomly determined month.

Due to operatioriaand budgeting constraintse assigrthe same month to all sample groups of
ten within certain types of correctional GQs or military barraEks.example, we assigtl a
samples in federal prisons to September, and data collection may take up to 4% aront
exception to the six weeks allowed for all other GQ types. For the samplesfedeoal
correctional facilitied state prisons, local jails, halfway houses, military disciplinary barracks,
and other correctional institutiodsor military barracks,ndividual GQ facilities are randomly
assigned to months throughout the year.

Beginning with the 2013 GQ sampige no longer assigeollege dorms to the months of May
August. This is in response to the relatively low interview rates at these GQs dursugnimer
months. In 2013we only assigreollege dorm GQs to Januafpril and Septembebecember.

4.8 Remote Alaska Sample

Remote Alaska is a set of rural areas in Alaska that are difficult to access and for which all HU
addresses are treateduasnailable There are approximately 30,000 HU addresses and 500 GQs

in Remote Alaska. Due to the difficulties in field operations during specific months of the year

and the extremely seasonal population in these areas, data collection operations in Remote
Alaska differfrom the rest of the country. In both the main and supplemental HU address
samples, the month assigned for each Remote Alaska HU address is based on the county, place,
AIANSA, or block group (in that order) in which it is contain®de assign ladesignate

addresses located in each of these geographical entities to either January or Septerober

way as to balance workloads between the months and to keep graass®together

geographically. We sorhé addresses for each month by county and gebgral order in the

address frame, and beginning in 2011, all sample addresses are sent directly to CAPI (bypassing
mail, Internet, and CATI for the HU sample) in the appropriate m&kehassignhie GQ sample
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in Remote Alaska to January or Septembergudie same proceduaad allow ¢ to four
months to complete the HU and GQ data collection for each of the two data collection periods.
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Chapter5: Cont ent Devel opment Process

5.1 Overview

AmericanCommunity Surey (ACS) contenis designed to meet the needs of federal

government agencies and is a rich source of local area information useful to state and local
governments, umersities, and private businesses. The U.S. Census Bureau coordinates the
content development and determination process for the ACS with the Office of Management and
Budget (OMB) through an interagency committee comprised of more than 30 federal agencies.
All requests for content changes are managed by the ACS Content Council, whose role is to
provide the Census Bureau with gdides for pretesting, field testing, and implementing new
content and changes to existing ACSteon This chapter provides detail the history of

content development for the ACS, mmt survey content, and the content determination process
and policy. Especially noteworthy for this Design and Methodology Report is the creation of a
new group to provide additional advice and coutséhe OMB and the Director of the Census
Bureau on how the ACS can best fulfill its role in the portfolio of Federal household surveys and
provide the most useful information with the least amount of burden.

5.2 History of Content Development

The ACS is parbf the 2010 Decennial Census Program and is an alternative method for

collecting the longform sample data collected in the last five censuses. Thefdomgsample

historically collected detailed population and housing characteristics once a decade throug

guestions asked of a sample of the populdti@eginning in 2005, the ACS collects this

detailed information on an ongoing basis, thereby providing more accurate and timely data than

was possible previouslfince2010, the decennial censmsly includes a short form that

collects basicinforntai on f or a total cotint of the nati on:

Historically, the content of the long form was constrained by including only the questions
for which:

1 There was a current federal law calling for the use oédeial census data for a
particular fe@ral program (mandatory).

1 A federal law (or implementing regulation) clearly required the use of specific data, and
the decennial census was the historical or only source; or case lawmenisemposed
by the US.federal court system (required) needed the data.

1 The data were necessary for Census Bureau operational needs and there was no explicit

8 Sampling began in the 1940 census when a fevi@u questions were asked of a small sample of people. A separate
long-form questionnaire was not implemented until 1960.

1 In addition to counting each person in every household, the basic informatiaied orthe 2010 Censushort form
included avery select set of key demographic characteristics needed for voting rights and other legislative requirements
includingtenure at residence, sex, age, relationship, Hispanic origin, and race.
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requirenent for the use of the data as explained for mandatory or required purposes
(programmatic).

Constraining te content of the ACS was, and still is, critical due to the mandatory reporting
requirement and respondent burden. To do this, the Census Bureau works closely with the OMB
and the Interagency Committee for the ACSchaired by the OMB and the Census Bure

The Interagency Committee for the ACS was established in July 2000, and includes
representatives from more than 30 federal departments and agencies that use decennial census
data. Working from the Census 2000 leggn justification, the initial focusf the committee

was to verify and confirm legislative justifitans for every 2003 ACS question. The members
examined each question anddded for their agencjpustification(s) by subject matter, the legal
authority for the use, the lowest geogragbiel required, the variables essential for cross

tabulation, and the frequency with which the data are needed. They cited the text of statutes and
ot her |l egislative documentation and cl assi fie
60reqGdbred O0O0programmat i c,h s@dfGhe vaditiosal leng ferm.t wi t h

I n the summer of 2002, the U.S. Department of
feder al agencyb6s Gener al Couns el mitee fea tsa mi ne t
agency and, if necessary, to revise the information so that the agency would be requesting only

the most current material necessary to accomplish the statutory departmental missions in relation

to census data. This step ensured that theektganking legal officer in each agency validated

its stated program requirements and data n&idse 2002, the process of examining the

justifications for each question has been repeated several Timgsipdating process occurred

most recently in @12. Under the leadership of OMB, a request was sent to Federal agencies to

link ACS content to Federal Agencggquirements to ensure that federal needs for ACS data are
clearly authorized.

Only those questions whose asd@ajtectyd owenre 6dIr 29
included on the 2003 ACS questionnaire, along with questions on two programmatic subjects

(fertility and seasonal residence). The result of this review was a 2003 ACS questionnaire with
content almost identical to the Cen@0 long form. In 2002, OMB, in its role of

implementing the 1995 Paperwork Reduction Act, appd the ACS questionnaire for three

years

5.3 Initial ACS/PRCS Contenti 20032007 Content

In 20032007,the ACS consisted of 25 hougiand 42 population questis (sixbasic and 36
detailed population questions). (See Tablefér a complete list of ACS topics.) The ACS GQ
guestionnaire consisted of every population question in the population column of Tabig
the exception of the relationship to housieler question. The ACS GQ questionnaire also
includes one housing question, the food stamp benefit question.
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Table 5-1: 2014 ACS Topics Listed by Type of Characteristic and Question Number

Housing Population
H1 Units in Structure P1 Name
H2 Year Structure Built P2 Relationship to Householder

H3 Year Householder Moved into Unit

H4 Acreage

H5 Agriculture Sales

H6 Business on Property

H7 Rooms and Bedrooms

H8 Plumbing and Kitchen Facilities, Telephone Service
H9 Computer Use

H10 Internet Accessilty

H11 Internet Subscription

H12 Vehicles Available

H13 House Heating Fuel

H14 Cost of Utilities

H15 Food Stamp Benefit

H16 Condominium Status and Fee

H17 Tenure

H18 Monthly Rent

H19 Value of Property

H20 Real Estate Taxes

H21 Insurance for Fire, Hazaghd Flood

H22 Mortgage Status, Payment, Real Estate Taxes
H23 Second or Junior Mortgage Payment or Home Equity |
H24 Mobile Home Costs

P3 Sex

P4 Date of Birth

P5 Hispanic Origin

P6 Race

P7 Place of Birth

P8 Citizeship

P9 Year of Entry

P10 Type of School and School Enroliment
P11 Educational Attainment

P12 Field of Degree

P13 Ancestry

P14 Language Spoken at Home, Ability to Speak English
P15 ResidenceYear Ago (Migration)

P16 Health Insurance

P17 Disability: Sensg Physical

P18 Disability: Mental, SeBfare

P19 Disability: Going out Alone, Ability to Work
P20 Marital Status

P21 Marital History

P22 Number of Times Married

P23 Last Year Married

P24 Fertility

P25 Grandparents as Caregivers

P26 Veteran Status

P27 Yees of Military Service

P28 Veterans Disability

P29 Worked Last Week

P30 Place of Work

P31 Means of Transportation

P32 Private Vehicle Occupancy

P33 Time Leaving Home to Go to Work
P34 Travel Time to Work

P35 Layoff, Temporarily Absent, Informed of RegaRe&turn
P36 Looking for Work

P37 Available for Work

P38 When Last Worked

P39 Weeks Worked

P40 Usual Hours Worked Per Week

P41 Class of Worker

P42 Name of Employer

P43 Type of Business

P44 Business Classification

P45 Occupation

P46 Primary Job Activity

P47 Income in the Past 12 Months (by type of income)
P48 Total Income
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Puerto Rico Community Survey (PRCS) Content

The content for the PRCS is identical to that used in the United States (ACS) with the exception
of six quesions worded differently to@ommodate cultural and geographic differences batwe
the two areas. (See Figurel5or an example of ACS ggtions modified for the PRCS.)

Does this house, apartment, or mobile o E‘“’S ‘|:"i9 house, apartment, or mobile
ome have -
home have - Yes No Yes No
a. hot and cold running| water? 0o O a running water? 0o
. 5 ?
b. a flush toilet? O O b.a water heater Do
c. a flush toilet? O O
c. a bathtub or shower? O O
i ) d. a bathtub or shower? O O
d. a sink with a faucet? O O
O O e. a sink with a faucet? o o
e. a stove or range?
f. astove or range? O O
f. arefrigerator?
g D D g. a refrigerator? O O
g. telephone service from .
e ARG ot B
o T Y B T O O and receive calls? Include
1 cell phones. cell phones. | U
When did this person come to live in the When did this person come to live in
United States? Print numbers in boxes. Puerto Rico? Print numbers in boxes.
Year Year
ACS (2013) PRCS(2013)

Figure 5-1: Examples of two ACS questions modified for the PRCS

5.4 Content Policy and Content Change Process

In 2006, the ACS content development and change process hingedstatukeof a question as

60mandat or y, &urog@rmmakcconsisteatavithdhé coostraints of the traditional
long form.

In 2006, the OMB, in consultation with Congress and the Census Bureau, adopted a more

flexible approach to content dat@nations for the ACS. In the new content determination

process, the OMB, in consultation with the Census Bureau, will consider issues such as

frequency of data collection, the level of geography needed to meet the required need, and other
sourcesofdatahat coul d meet a requestordés need i n |
still may be needed for a measure to be justified for inclusion in the ACS. In other cases, OMB

may approve a new measure based om an agencyo

The Census Bureau recognizes and appreciates the interests of federal partners and stakeholders

in the collection of data for the ACS. Because participation in the ACS is manda&d®)VB

will only approve necessary questions for inclusion onthe ACSF he OMBG&6s responsi
the Paperwork Reduction Act requires that new questions demonstrate the practical utility of the

data and that the respondent burden be minimized (especially for the mandatory ACS

collections).
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The Census BueneRolicyisusetl 8s& basio guideline for handling all new
guestion proposals from federal agencies, the Congress, and the Census Bureantehhe
changeprocess is part of a risk management strategy to ensure that each new or modified
guestion has lem tested fully and will collect quality data without reducing overall response
rates.

One vision for the ACS that emerged as the early years of the ACS program was that of a

national resource to address emerging policy questions in the public sected Heat the

ACS could be flexible, providing more frequent opportunities to add new content, via new

guestions on the ACS itself, or though foll@n or supplementary modules, was put forward in

di scussions with feder al e Begausecespense tathecwveyis he p
required by law, the ACS has generally attained very high participation rates relative to other

Federal government surveys, so for users concerned about statistical bias due to nonpatrticipation,
the ACS estimates ardm@ctive Al so, the continuing efforts to
Master Address File that is used for the decennial census, ACS, and other surveys the Census
Bureau conducts make the ACS attractive in terms of its coverage rates.

At the same time, angkrving to counterbalance this vision, the OMB and the Census Bureau
recognized the need to develop priorities for including questions on the ACS and ensure that
common decision criteria were used to add or delete a question from the ACS, to use tise ACS a
a frame for followon surveys, or include a module of questions for a subsample of ACS cases.
This recognition, and guidance from the OMB that the respondent burden for completing the
ACS (measured as the number of minutes each respondent requirepleiedsne ACS form),

would remain fixed, led to the creation of a group tasked with advising the OMB and Census
Bureau on issues related to content practices and policies.

The policy provides guidance for ongoing ACS content development. To implemeoltbys

the Census Bureau coordinates input from internal and external groups, wiilEhe

Interagency Comittee for the ACS obtains broad input from all federal agencies. The Census
Bureau also coordates the creation of subjestea subcommittee @ups that include

representatives from the Interagency Committee and the Census Bureau; these groups provide
expertise in designing sets of questions and response categories so that the questions will meet
the needs of all agencies. Census Bureau staéfwehe subcommittee proposals and provide
comments and internal approval of content changes.

The ACS Content Change Process provides guidance for Census Bureau pretesting, including a
field test, for all new or modified questions prior to incorporatiregrt into ACS instruments;

this guidance is based on the standards outlined iB@¢heus Bureau Standard: Pretesting
Questiomaires and Related Materials for Surveys and CengiB&idaio, Bates, Ingold, and
Willimack 2006). The Census Bureau will add ngnetested questions to the ACS only after the
OMB gives approval.
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In 2012, the Interagency Council on Statistical Policy Subcommittee on the ACS $l8SP)

was established and tasked with assisting the OMB and Census Bureau through annual and ad
hoc actvities to review the justifications for ACS questions and propose prioritiesdimuding
guestions on the ACS.

The Charter of the Interagency Council on Statistical Policy Subcommittee on the American
Community Survéydescribes the governing authoritr the ICSPSAC. This document will be
updated from time to time as the responsibilities of the subcommittee evolve. Membership on the
ICSRSAC includes representatives from federal statistical agencies and major statistical
programs, some of whom serveroating basis.

Content Change Factors

The OMB and the Census Bureau consider several factors when new content is proposed.
Federal agencies must provide both agencies with specific information about the new data
collection need(s).

The uses of the dataust be identified to determine the appropriateness of collecting it through a
national mandatory survey. Other Census Bureau surveys or other sources of data are reviewed
and considered. Because ACS data are collected and tabulated at the tract giobipd&vel,

the response burden for the majority of respondents must be considered.

Federal agencies interested in content changes must be able to demonstrate that they require
detailed data with the frequency of ACS data collection, and that failotedo the

information with this frequency will result in a failure to meet agency needs. Requests for new
ACS content are assessed relative to the impact on the requesting agency if the data are not
collected through the ACS. Federal agencies requestwgcontent must demonstrate that they
have cosidered legitimate alternative data sources, and why those alternatives deehtteir
needs.

Content Change Requirements

Federal agency or Census Bureau proposals for new content and/or changes goAsX&tin
guesions due to identified quality issues are subject to the following requirements:

1 ACS content can be added to or revised only once a year, due to the annual nature of the
survey and the number of operations that also must be revised. Newt t®nten
incorporated into the ACS only after pretestipgtentiallyincluding a field test, has
been completed, and the OMB hasvided fnal approval.

20 Charter(2012)
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1 The requesting federal agency assists with the development of a draft question(s), works
with the CensuBureau and other agencies to develop or revise the question, and submits
the prgosal to the OMB and Census Bureau for further review. In addition, a plan to
pretest new or modified content, including a field test, must be developed in accordance
with the Census Bureau Standard: Pretesting Questionnaires and Related Materials for
Surveys and Censuses

1 Pretesting must be conducted to detect respondent error and to determine whether a
change would increase or decr e &dsmaskedr espon
Alternative versions of questions are pretested to identify the version most likely to be
answered accurately by respondents, and then are field tested.

5.5 Content Testing and the ACS Methods Panel

The Census Bureau usstesi n hcke gcerrinbifircg nttheentt d setsitr
evaluation processes used to determine the best wording, format, and placement of proposed
new questions or revisions to existing questions on the ACS. Content tests are one of several
kinds of tests the Censusi2au conducts as parttbe ACS MethodsPanel The ACS

Methods Panekss, in addition to content, proposed improvements to ACS data collection
methods and techniques. Such improvements include, for example, the addition to the initial
ACS mailing packge of a brochure assisting speakers of languages other than English; the use
of a new format to organize questions and guidance provided on the ACS questionnaire; or the
development of new instructions used by ACS interviewers for the CAPI phase of data
cdlection. This chapter will focus on content testing ald»escriptions of other kinds of

methods panel testing are included in other chapters of this report.

The methodology used for content testing is designed to be similar to ACS data collection in a
regular productiorycle The CensudBureaucollects data on the quality of the responses

obtained in the tesResponse variance, gross difference rates, item nonresponse rates, and
measures of distributional changes from the regular production caseas@andecators of the

guality of the test questions relative to current ACS questions. Content testing and analysis takes
place over approximately two years, so that the results are not implemented until at least two
years following the date associatedhntite content test. The following sections describe Content
Tests conducted in 2006, 2007, and 2010, and the implementation of testing results in the content
of the 2008, 2009, and 2013 ACS, starting with the 2006 ACS Content Test and concluding with
the mplementation of the 2013 ACS.

5.6 Content Testing, 2006 to 2009

In 2004, planning began for the 2006 ACS Content Test, so Census coutddtelae content
changes in the ACS before it finalized the 2008 ACS question@oreistent with procedures
descriled above, the OMB and the Census Bureau first asked members of the ACS Interagency
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Committee to review the legislative authority for current or proposed ACS questionnaire
content and to identify any questions that needed to be reworded or reformatted.

The2006 ACS Content Test was the first opportunity to test revisions to thédong

sample questions used in Census 2000. The content of the 2006 ACS Content Test included

new quesons on the subjects of marital history, health insurance and coverdge,aare t er an s 06
serviceconnected disability ratings.

In 2006, the National Center for Education Statistics (NCES) began work with the U.S.

Census Bureau, as well as two groups of academic researchers, to develop and test alternative
formats of a Field of Dage question that asked the field of degree for a person having a

bachel ordés degree or higher |l evel of educatio
research, Census developed and tested two alternative formats of the question in the Census

Bur e a uw@®ES Methdds Test, completed in fall 2007. The result of the Field of Degree

Content Test was to use an open ended question for field of degree.

In 2008, nacontent or other kinds of Methods Panel testing took place because of the
unavailability of fundig. In 2009, ACS Methods Panel testing did not include any content
testing.

5.7 20082009 ACS

Reflecting the results of the 2006 Content test, the 2008 ACS included new questions on health
insurance coverage, marital history, and Veterans Administration @f&jcs-connected
disability. Revisions to existing questions were also implemented in the 2008 ACS.

In 2009, the Census Bureau added a field of degree question with aarajghresponse

category to the 2009 ACS as Question 12. Other changes from thA2&0® the 2009 ACS

were relatively few and minor compared to comparable changes from 2007 to 2008. Changes to
the ACS questionnaire from 2005 to 2009 are described in detail at:
http://www.census.gov/acs/www/Downloads/questionnaires/SQuestChanges05t009.pdf

5.8 20102012 Content Testing

I n response to federal agenciesd requests for
conducted the 2010 ACS Content Tdste Interagency Committee for the ACS helped identify

possible changes to ACS content and additional new content that would be the subject of testing
The primary objective was to test whether changes to question wording, response categories, and
the redehition of underlying constructs could improve the quality of the data collected. The

Census Bureau proposed to evaluate changes to the questions, or, for new questions, to compare
the performance of question versions to each other as well as to othknawetl sources of

such information. The proposed topics for content testing were new questions on computer and

Il nternet usage and parent al place of birth, a
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service, cash public assistance income, wagdsproperty income, and the Food Stamp program
name

5.9 201062013 ACS

Figure 52 identifies changes to the ACS paper questionnaire form between 2010 and 2013.

Questions 2010 2011 2013

Housing Questions
Computer Use N
Internet Accessibility
Internet Subscription
Food Stamp Benefit R

Population Questions
Veteran Status
Period of Military Service

Income in the Past 12 Months by Type of Income

J U XU XD

Total Income

Administrative Pages
Revised page flow instructions R
Cover Page/Front Page R

R = Revised
N =New

Description of change
2010
1  Food Stamp BenefiRevised the Food Stamp Benefit Question to include the official name for the Food Stamp program (The
Supplene nt al Nutritional Assistance Program) ASNAPO and included
Lunch Program and the Food Banks
2011
1T Revised the instructions | ocated at the end of each detailed
2013
1  Revisedthe cover page to include the URL for the Internet Data Collection Mode of the $titv&y/respond.census.gov/acs
Added a new question about the type of personal computer the respondent owns and adsitigstains were included on which
computer devices to exclude from the answer
Added a new question about internet accessibility
Added a new question about internet subscription
Veteran StatusThe answer categories were reduced from five answer chioiémsr answer choices
Period of Military ServicesReduced the number of answer categories from eleven to nine by merging four categories into two.
MergedMay 1975 to August 198hdSeptember 1980 to July 198fo one categoryseptember 1980 to Jul®a0. Merged
February 1955 to February 19@indMarch 1961 to July 196#to one categorifebruary 1955 to July 1964

1 Income in the Past 12 Months by Type of Incoinereased writén field length by one for 47a, 47b, and
47c and 48

=

= =4 =4 —a

Figure 5-2: Changes to the ACS Paper Questionnaire Form between 2010 and 2013
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A full description of the overall 2010 ACS Content Test and tepecific research objectives,
methodology, and empirical results is available at:

http://www.census.gov/acs/www/library/by series/content_test _evaluation_reports/

Based on results of the 2010 Content Test, one new question topic, computehgwauea

internet usage, was addéa addition, OMB approved the modification of one housing question
and four population questions for the 2013 ACS: veterans status and period of service; wages,
interest/dividends income; public assistance income; arl Stamps.

Computer and Internet Usage

As authorized by the Broadband Data Improvement Act of 2008, the Federal Communications
Commission sponsored the computer and Internet usage topic. The Broadband Data
Improvement Act requires that the Secretary ofm@eerce, in consultation with the Federal
Communications Commission, expand the American Community Survey to elicit information
from residential households, including those located on native lands, to determine whether
persons at such households own oragaputers at their address, whether persons subscribe to
Internet service and, if so, whether they subscribe teugiar broadband Internet service at that
address. The additions to the questionnaire consist of three questions with a mix of fixed choice
and operended responses.

Modified Questions

At the request of the Food and Nutrition Service, Census revised one housing question on food
stamps to incorporate the program name change to the Supplemental Nutrition Assistance
Program (SNAP). The Census Bau revised the property income and wage questions to

improve response by breaking up these questions into shorter pieces to improve comprehension
when an interviewer asked the questions. Census incorporated this change into the interviewer
administered maes only. At the request of the Department of Veteran Affairs, Census revised
the veteran status and period of service questions to simplify the reporting categories. The new
version is for all collection modes.
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Chapter6: Sur vey Rul es, Concepts, and D

6.1 Overview

Interview and reidence rules define the universe, or target population, for a survey, and-so iden
tify the units and people eligible for inclusid®ince 2006, th&CS hasinterviewed the resident
population living in both housing units (HUs) and group quarters (GQitifesi The ACS uses
resdence rules based on the concept of current residence.

Sections.2 and 6.3n this chapter detail the interview and residence rules. Se&:élon
describes the full set of topics included in the ACS, and is organized into évonseo
parallel the organizeon of the ACS questionnaire: address, HU status, and household
information; basic demographic information; detailed housing information; and detailed
population information.

6.2 Interview Rules

The Census Bureau classifidsli@ing quarters as either HUs or GQ facilities. An HU is a

house, an apartment, a group of rooms, or a single room either occupied or intended for
occupancy as sefae living quarters. GQ facilities are living quarters owned and managed by
an entity @ organizaion that provides housing and/or services for the residents. GQ facilities
include correctional facilities and such residences as group homes, health care and treatment
facilities, and college dormitories.

Interview rules define the scope daidtd collection by defining the types of places included in the
sample frame, as well as the people eligible for inclusion. Beginning in 2006, the ACS included
HUs and GQ facilities (only HUs and those living in HUs were included in the 2005 ACS). Like
thedecennial census, the ACS interviews the resident population without regard to legal status or
citizenship, and excludes people residing in HUs only if the residence rules (see below) define
their current residence as somewhere other than the samplesaddre

6.3 Residence Rules

Residence rules are the series of rules that define who (if anyone) should be interviewed at a
sample address, and who is considered, for purposes of the survey or census, to be a resident.
Residence rules decide the occupancy statesch HU and the people whose characteristics

are to be collected.

ACS data are collected nearly every day of th
and its reference periods are defined as of the date of the interview. For mail or Internet

responses, this is when the respondent completes the questionnaire; for telephone and personal
visit interviews, it is when the interview is conducted.
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Housing Units

The ACS defined the concept of current residence to determine who should be conssgiered r
dents of sample HUs. This concept is a modified version of a de facto rule in which a time
interval is used to determine residedt¥he basic idea behind the ACS current residence
concept is that everyone who is currently living or staying at a saaddless is considered a
current resident of that address, except for those staying there for only a short period of time. For
the purposes of the ACS, the Census Bureau defines this short period of tivoeassecutive
monthsor less(often describedsathe 2month rule). Under this rule, anyone who has been or
will be living for two months or less in the sample unit when the unit is interviewed (either by
mail, telephone, or personal visit) is not considered a current resident. This means that their
expected length of stay t&vo months or less, not that they have been staying in the sample unit
for two months or less. In general, people who are away from the sample uwib fmonths or

less are considered to be @nt residents, even though theg aot staying there when the
interview is conducted, while people who have been or will be away for morestbamonths

are considered not to be current residents. The Census Bureau classifies as vacant an HU in
which no one is determined to be a curresident.

As noted earlier, residency is determined as of the date of the interview. A person who is living
or staying in a sample HU on interview day and whose actual or intended length of stay is more
thantwo months is considered a current residerthefunit. That person will be included as a
current resident unless he or she, at the time of interview, has been or intends to be away from
the unit for a period of more th&wo months. There are three exceptions:

1 Children (below college age) who areamat boarding school or summer camp for more
thantwomont hs ar e al ways considered current res
1 Children who live under joint custody agreements and move between residences are always
considered current residents of the samplit where they are staying at the time of the inter
view.
1 People who stay at a residence close to work and return regularly to another residence to be
with their families are always considered current residents of the family residence.

A person who istaying at a sample HU when the interview is conducted, but has no place where
he or she stays for periods of more th&no months, is considered to be a current resident. A
person whose length of stay at the sample HU isgvimrmonths or less and hasather place

where he or she stays for periods of more thhemmonths is not considered a current resident.

2L A de facto rule would include all people alare staying at an address when an interview is conducted,
regardless of the time spent at this address. It would exclude individuals away from a regular residence even in they
are away only for that one day.
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Group Quarters

Residency in GQ facilities is determined by a purely de facto rule. All people staying in the GQ
facility when the roster of resgats is made and sampled are eligible for selection to be inter
viewed in the ACS. The GQ sample universe inchaliepeople residing in the selected GQ
facility at the time of interview. Data are collected for all people sampled, regardless of their
lengh of stay. Children (below college age) staying at a GQ facility functioning as a summer
camp are not considered GQ residents.

Reference Period

As noted earlier, the surveyds reference peri
Specificdly, the survey questions define the reference periods and always include the date of

the interview. When the question does not specify a time frame, respondents are told to refer to

the situation on the interview day. When the question mentions a time, friarefers to an

interval that includes the interview day and covers a period before the interview. For example, a
guestion that asks for information about the
previous 12 months relative to the date of titerview.

6.4 Structur e of the Housing Unit Questionnaire

The ACS questionnaires and survey instruments used to collect data from the HU population are
organized into four sections, with each section collecting a specific type of information. The first
sectbn verifies basic address information, determines the occupancy status of the HU, and
identifies who should be interviewed as part of the ACS household. The second section of the
guestiomaire collects basic demographic data. The third section collegtsny information,

and the final section collects population data.

There are data collection instruments forfalir data collection modednternet,mail,

telephone, and tperson interviews). A paper questionnaire and automated Internet instrument
areused in the selfesponse mode. For telephone, there is a compagested telephone

interview (CATI) instrument; for personal interviews, there is a comsagdsisted personal
interview (CAPI) instrument. This section describes the basic ddextah process from a
personal visit perspective, but the same basic process is follovieel internet, mail, and
telephone modes.

Address, Housing Unit Status, and Household Information

During personal visit followup, the field representative (FR) first stwerify that he or she has
reached the sample address, and then determine if the sample address identifies an HU. If an HU
is not identified, the address is not eligible and is considered out of scopaf-§2ope

addresses include those determinedetadnexistent because the HU has been demolished, or
because they identify a business and not a residential unit. Interviewers use the residence rules to
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determine whether the sample HU is occupied (at least one person staying in the unit is a current
resdent) or vacant (no one qualifies as a current resident). Interviewers also apply the residence
rules to create a household roster of current occupants to interview. The name of the household
respondent and the telephone number are collected in case-fgloantact is needed. The

terms below are key for data collection.

1 Housing Unit (HU). An HU may be a house, an apartment, a mobile home or trailer, a group
of rooms, or a single room that is occupied (or, if vacant, intended for occupancy) as separate
living quarters.

1 Housing Unit Status.All sample addresses are assigned a status as either an occupied,
vacant, or temporarily occupied HU, or are assigned a status of delete, indicating that the
address does not identify an HU. A temporarily occupiedisiaih HU where at least one
person is staying, but where no people are current residents; this is considered a type of
vacant unit. Deleted units are addresses representing commercial units or HUs that either
have been demolished or are nonexistent.

9 Household.A household is defined as all related or unrelated individuals whose current resi
dence at the time of the ACS interview is the sample address.

1 Household Roster.This roster is a list of all current residents of the sample address; all of
these peple will be interviewed.

1 Household RespondentOne person may provide data for all members of the household.
The Census Bureau refers to this person as the household respondent. ACS interviewers try
to restrict their household respondents to membersandat least 18 years old but, if neces
sary, household members who are 15 and older can be interviewed. If no household member
can be found to provide the survey information, the interviewer must code the case as a
nonirterview.

Basic Demographic Information

The basic demographic data of sex, age, relationship, marital status, Hispanic origin, and race

are collected at the outset and are considered the most critical data items. They are used in many
of the surveyo6s t abul athsiamdrsigp.pattérgseisediethes nes t he
instrument/questionnaire. Name also is collected for all household members. One individual in

the household must be identified as a reference person to define relationships within the house
hold. The section below provideletails of the concept (Person 1) and definitions associated

with the basic demographic data.

1 Reference Person or Householdefne person in each household is designated as the
householder. Usually this is the person, or one of the people, in whos¢heanoene is
owned, being bought, or rented, and who is
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If there is no such person in the household, any adult household member 15 and older can be
designated.

T SexEach househol d mearmsbedddmnalsed&d ior madfkeendal e. 6

1 Age and Date of Birth.The age classification is based on the age of the person in complete
years at the time of interview. Both age and
age on the interview day.

1 Relationship.The i nstrument/ questionnaire asks for
to the reference person/householder. Categories include both relatives and nonrelatives.

1 Hispanic Origin.A person is of Spanish/ Hispanic/ Lati
(ancestry) is Mexican, Mexican American, Chicano, Puerto Rican, Cuban, Argentinean,
Colombian, Costa Rican, Dominican, Ecuadoran, Guatemalan, Honduran, Nicaraguan,
Peruvian, Salvadoran, from other Sparspleaking countries of the Caribbean or Central or
SouthAmerica, or from Spain. People who identify their origin as Spanish, Hispanic, or
Latino may be of any race. Like the concept of race, Hispanic origin is based-on self
identification.

1 Race.According to the Office of Management and Budget (OMB), and e loig the
Census Bureau, the concept of race reflectsdetitification by people according to the race
or races with which they most closely identify. These categories areatioal constructs
and should not be interpreted as scientific or antilompcal in nature. The minimum race
categoies are determined by OMB and required for use in all federal information collections.

Detailed Housing Information

The ACS housing section collects data on physical and financial characteristics of hdusing. T
2013 ACS questionnaire includes 24 detailed housing questions. For temporarily occupied HUSs,
selected housing data are collected from the occupants. For vacant units, selected housing data
are collected from information given by neighbors, or determitysabservation or from another
source. This section of the chapter details the concepts assodiitsdwe of the holisg

items.

9 Units in Structure. All HUs are categorized by the type of structure in which they are
located. A structure is a separatelting that either has open spaces on all sides, or is
separated from other structures by dividing walls that extend from ground to roof. In
determining the number of units in a structure, all Bll®th occupied and vacénare
counted. Stores and officeage are excluded.

1 Year Structure Built. This question determines when the building in which the sample
address is located was first constructed, not when it was remodeled, added to, or converted.
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The information is collected for both occupied and vacass.HUnits that are under

constrution are not considered housing units until they meet the HU defiditibat is,

when all exteor windows, doors, and final usable floors are in place. This determines the

year of construton. For mobile homes, housetis, and recreational vehicles, the
manufactureros model year i s taken as the ye

1 Year Householder Moved Into Unit. This question is collected only for occupied HUs, and
refers to the year of the latest move by the householder. libileeholder moved back into
an HU he or she previously occupied, the year of the last move is reported. If the householder
moved from one apartment to another within the same building, the year the householder
moved into the present apartment is reporiée intent is to establish the year the current
occupancy of the unit by the householder began. The year that the householder moved in is
not necessarily the same year other members of the household moved in.

1 Acreage.This question determines a rangdhaf acres on which the house or mobile home
is located. A major purpose of this item is to identify farm units.

1 Agricultural Sales. This item refers to the total amount (before taxes and expenses)
received from the sale of crops, vegetables, fruits, hwestock and livestock products,
and nursery and forest products produced on the property in the 12 months prior to the
interview. This item is used to classify HUs as farm or nonfarm residences.

1 Business on Property A business must be easily recogmieafrom the outside. It
usually will have a separate outside entrance and the appearance of a business, such as a
grocery store, restaurant, or barbershop. It may be attached either to the house or mobile
home, or located elsewhere on the property.

1 Rooms.The intent of this question is to determine the number of whole rooms in each
HU that are used for living purposes. Living rooms, dining rooms, kitchens, bedrooms,
finished recration rooms, enclosed porches suitable foryearu nd us e, and | odg
roons are included. Excluded are strip or Pullman kitchens, bathrooms, open porches,
balconies, halls or foyers, half rooms, utility rooms, unfinished attics or basements, or
other unfinished spaces used for storage. A partially divided room is considered a
separate room only if there is a partition from floor to ceiling that extends out at least six
inches, but not if the partition consists solely of shelves or cabinets.

1 Bedrooms.Bedrooms include only rooms designed to be used as bedrooms; that is, the num
ber of rooms that the respondent would list as bedrooms if the house, apartment, or mobile
home were on the market for sale or rent. Included are all rooms intended for use as
bedrooms, even if currently they are being used for another purpose. An HUiogrodis
only one room is classified as having no bedroom.
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1 Plumbing and Kitchen Facilities. Answers to this question are used to estimate the number
of HUs that do not have complete plumbing facilities or do not have complete kitchen
facilities. Complete jmmbing facilities include: hot and cold piped water, a flush toilet, and a
bathtub or shower. All three facilities must be located inside the house, apartment, or mobile
home, but not necessarily in the same room. HUs are classified as lacking conpidi@gpl
facilities when any of the three facilities is not present. A unit has complete kitchen facilities
when it has all three of the following: a sink with piped water, a range or cook top and oven,
and a refrigerator. All kitchen facilities must be Itghin the house, apartment, or mobile
home, but not necessarily in the same room. An HU having only a microwave or portable
heating equipment, such as a hot plate or camping stove, is not considered to have complete
kitchen facilities.

1 Telephone ServicéAvailable. For an occupied unit to be considered as having telephone
sewice available, there must be a telephone in working order and service available in the
house, apartment, or mobile home that allows the respondent both to make and receive calls.
Households whose service has been discontinued for nonpayment or other reasons are not
consicered to have telephone service available. The house or apartment has telephone service
available if cellular telephones are used by household members.

1 Computer Usage This question measures usage or ownership of desktop, laptop,
netbook or notebook computers, handheld computers, smart mobile phones, other
handheld wireless computers, and any other type of computers (which have applications
that allow them to functiolike a desktop or laptop computer). GPS devices, digital music
players, and devices with only limited computing capabilities (such as household
appliances) are excluded.

1 Internet Access This question determines whether any member of the household has
aacess to the Internet at the urityes, it also determines whether that access is provided
with or without a subscription service.

1 Internet Subscription Type. For respondents that indicate that they do access the
Internet with a subscription serviceiglyuestion categorizes the type of subscription
used. "Dialup service" uses a regular telephone line to connect to the Internet. "DSL
service" is a broadband Internet service that uses a regular telephone line and, unlike dial
up, allows users to be oné and use the phone at the same time. "Cable modem service"
is a broadband Internet service that uses a cable TV line. “Gjibierservice" is a
broadband Internet service that uses a fdgic line. "Mobile broadband plan for a
computer or a cell pheri include wireless broadband Internet service that can be
accessed through a portable modem or cell phone. "Satellite Internet service" is a
broadband Internet service that uses a satellite dish.
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1 Vehicles Available.These data show the number of passeoges, vans, and pickup or
panel trucks of onéon capacity or less kept at home and available for the use of
household members. Vehicles rented or leasedrfemonth or more, company vehicles,
and police and government vehicles are included if keptraehand used for
nonbusiness purposes. Biantled or immobile vehicles are excluded, as are vehicles
kept at home but used only for business purposes.

1 House Heating FuelHouse heating fuel information is collected only for occupied HUSs.
The data show thtype of fuel used most to heat the house, apartment, or mobile home.

1 Selected Monthly Owner CostsSelected monthly owner costs are the sum of payments for
mortgages, deeds of trust, contracts to purchase, or similar debts on the property; real estate
taxes; fire, hazard, and flood insurance; utilities (electric, gas, water, and sewer); and fuels
(such as oil, coal, kerosene, or wood). These costs also encompass monthly condominium
fees or mobile home costs.

1 Supplemental Nutrition Assistance Program Begfit. The Food and Nutrition Service of
the U.S. Department of Agriculture (USDA) administers the Supplemental Nutrition
Assistance (Food Stamp) Program through state and local welfare offices. This program is
the major national incomsupport program fowhich all lowrincome and lowesource
households, regardless of household characteristics, are eligible. This question estimates the
number of households that received benefits at any time during-imeniih period before
the ACS interview.

9 Tenure. All occupied HUsare divided into two categorie®wneroccupied and renter
occupied. An HU is owneoccupied if the owner or eowner lives in the unit, even if it is
mortgaged or not fully paid for. All occupied HUs that are not owswupied, whether
theyare rented for cash rent or occupied without payment of rent, are classified as renter
occupied.

1 Contract Rent. Contract rent is the monthly rent agreed to or contracted for, regardless of
any furnishings, utilities, fees, meals, or services that maycheded.

1 Gross Rent.Gross rent is the contract rent plus the estimated average monthly cost of
utilities and fuels, if these are paid by the renter.

1 Valueof Property. The survey estimates of wvalue of proc
estimate of hownuch the property (house and lot, mobile home and lot, or condominium
unit) would sell for. The information is collected for HUs that are owned or being bought,
and for vacant HUs that are for sale. If the house or mobile home is owned or being bought,
but the land on which it sits is not, the respondent is asked to estimate the combined value of
the house or mobile home and the land. For vacant HUs, value is defined as the price asked
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for the property. This information is obtained from real estate ageoiserty managers, or
neighbors.

1 Mortgage Status.Mortgage refers to all forms of debt where the property is pledged as
security for repayment of the debt.

1 Mortgage Payment.This item provides the regular monthly amount required to be paid to
the lende for the first mortgage on the property.

Detailed Population Information

Detailed population data are collected for all current household members. Some questions are
imited to a subset, based on age or other resp
population questions. In Puerto Rico, the place of birth, residepeariago (migration), and

citizenship questions differ from those used in the United States. The definitions below refer
specifically to the United States. This section describes concepts and definitions for the detailed
populdion items.

1 Place of Birth. Each person is asked whether he or she was born in or outside of the
United States. Those born in the United States are then asked to report the name of the
state; people born elsewhere are asked to report the name of the country, or Puerto Rico
and US. Island Areas.

1 Citizenship. The responses to this question are used to determine the U.S. citizen-and non
U.S. citizen populations and native and foreligmn populations. The foreigmorn
population includes anyone who was not a U.S. citizen at Binik.includes people who
indicate that they are not U.S. citizens, or are citizens by naturalization.

1 Year of Entry. All respondents born outside of the country are asked for the year in which
they came to live in the United States, including people moRuerto Rico and U.S. Island
Areas, those born abroad of an American (U.S. citizen) parent(s), and fboeigpeople.

1 Type of School and School EnrolimentPeople are classified as enrolled in school if they
have attended a regular public or privatecss or college at any time during ttieee

months prior to the time of interview. This
nursery or preschool, kindergarten, elementary school, and schooling which leads to a high
school diploma, oracollegy degreedd as a regul ar school or

peoplethreeyears and older.

1 Educational Attainment. Educational attainment data are tabulated for people 18 years
and older. Respondents are classified according to the highest dedredighest level of
school completed. The question includes instructions for people currently enrolled in
school to report the level of the previous grade attended or the highest degree received.
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1 Field of Degree Persons with a bachelor's degree or higinerasked to provide the specific
major of this person's bachelor's degree. If this person has more than one bachelor's degree,
or more than one major, this question requests names of all majors for all bachelor's degrees.

1 Ancestry. Ancestry referstoper sonés et hnic origin or desce

birth, or place of parents6é ancestors before
identt i es, such as OO0Egyptian6éd or b6O6Pol i shb6d ¢
UnitedSt at es, whil e other ethnicities such as 0

within the United States.

1 Language SpokenatHomeRes pondents are instructed to ma
or always speak a language other than English at home,lu6 No 6 6 i f t he | ang
only at school or is limited to a few expressions or slang. Respondents are asked the name of
the nonrEnglish language spoken at home. If the person speaks more than one language other
than English at home, the person@ddaeport the language spoken most often or, if he or
she canot determine the one spoken most often, the language learned first.

1 Ability to Speak English.Abi | ity to speak Engl iresponse.s based

1 Residence 1 Year Ago (Migration)Residence 1 year ago is used in conjunction with-loca
tion of current residence to determine the extent of residential mobility and the resulting
redidribution of the population across geographic areas of the country.

1 Health Insurance. This question reasures the insured and uninsured by asking about
coverage through an employer, direct purchase from an insurance company, Medicare,
Medicaid or other governmeassistance health plans, military health care, VA health care,
Indian Health Service, or othgipes of health insurance or coverage pl&tens that cover
only one type of health care (such as dental plans) or plans that only cover a person in case of
an accident or disability are not included.

9 Disability. Disability is defined as a lonlgstingsensory, physical, mental, or emotional
condtion that makes it difficult for a person to perform activities such as walking, climbing
stairs, dressing, bathing, learning, or remembering. It may impede a person from being able
to go outside of the homeaale or work at a job or business; the definition includes people
with severe vision or hearing impairments.

1 Marital Status. The maritalstatus question is asked of everyone responding via mail, but
only of people 15 and older responding through CATI or OAferviews. The response
categories are O66now married, 66 O06wi dowed, 0606
"Now married" includes married persons regardless of whether his or her spouse is living in
the household, unless they are separdtdide person's only marriage was annulled, the
person should be classified a®Ver married." Thedlvorced" category should be selected
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only if the person has a divorce decrt€euples who live together (unmarried people, people
in commonlaw marriags) report the marital status they consider the most appropriate.

1 Marital History. Data are collected on whether the person got married, widowed or divorced
in the past 12 months, the total number of times the person has been married, and year in
which theperson last got married person is considered divorced in the past 12 months
only if the person has received a divorce decree in the past 12 mdathiages ending in
annulment should not be included in the count of total marriages.

1 Fertility. This question asks if the person has given birth in the previous 12 months.

1 Grandparents as CaregiversData are collected on whether a grandchild lives with a
grangarent in the household, whether the grandparent has responsibility for the basic needs
of the gandchild, and the duration of that responsibility.

1 Veteran Status,A O66ci vilian veteran66 i s a person ag
(even for a short time), but is not now serving, on active duty in the U.S. Army, Navy, Air
Force, Marine Corpsr Coast Guard, or who served in the U.S. Merchant Marine during
World War 1l. People who have served in the National Guard or military reserves are
classified as veterans only if they were called or ordered to active dadynatpoint, not
counting the dur to sixmonths of initial training or yearly summer camps. All other civilians
aged 18 and older are classified as nonveterans.

1 Senice-Connected Disability Rating.This question determines whether the person has
a VA serviceconnected disability rat@) and if yes, identifies the numeric ratifidne "0
percent" category should only be selected if the person has a ssymivected disability
rating of zero, and should not be used to indicate no rating.

1 Work Status. People aged 16 and older who hawekedoneor more weeks are
classified as having o06worked in the past 12
are classified as 66did not work in the past

1 Place of Work. Data on place of work refer to the location (street addreg&aiinty, state)
at which workers carried out their occupational activities during the reference week.

1 Means of Transportation to Work. Means of transportation to work refers to the
principal mode of travel or type of conveyance that the worker usua&tytosgget from
home to work during the reference week.

1 Time Leaving Home to Go to Work.This item covers the time of day that the respondent
usually left home to go to work during the reference week.

1 Travel Time to Work. This question asks the total nuemlof minutes that it usually took
the worker to get from home to work during the reference week.
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1 Labor Force Status.These questions on labor force status are designed to identify: (1)
people who worked at any time during the reference week; (2) peoptenporary layoff
who were available for work; (3) people who did not work during the reference week but
who had jobs or businesses from which they were temporarily absent (excluding layoffs); (4)
people who did not work but were available during theresfee week, and who were
looking for work during the last foweeks; and (5) people not in the labor force.

1 Industry, Occupation, Class of Worker.Information on industry relates to the kind of busi
ness conducted by apes on 6 s e mp | o yocougatioo degcrabasithe kirtd iofavark
the person does. For employed people, the
week. For those who work two or more jobs, the data refer to the job where the person
worked the greatest number of hours. &eemployed people, the data refer to their last job.
The information on class of worker refers
occupaion, and categorizes people according to the type of ownership of the employing
organization.

M Income.6 ®T al incomeb66 is the sum of the amount s

income; net selemployment income; interest, dividends, or net rental or royalty income, or
income from estates and trusts; social security or railroad retirement incomegrSepiall
Security Income; public assistance or welfare payments; retirement, survivor, or disability
pensions; and all other income. The estimates are inflatiprstedusing the Consumer

Price Index.

6.5 Structure of the Group Quarters Questionnaires

The GQ questionnaire includes all of the population items included on the HUiouesre,

except for relationship. One housing question, Supplemental Nutrition Assistance Program
benefit, is asked. Address information is for the GQ facility itself and isotetleas part of the
automated GQ Facility Quisnnaire. The survey information collected from each person

selected to be interviewed is entered on a separate questionnaire. The number of questionnaires
completed for each GQ facility is the same as thaber of people selected, unless a sample

person refuses to participate.
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Chapter7.Dat a Coll ection and Capture

7.1 Overview

The data collection operation for housing units (HUs) consists of four modes: Internet, mail,
telephone, and personal visibrimost HUs, the first phase includes a mailed request to respond
via Internet, followed later by an option to complete a paper questionnaire and return it.by mail
If no response is received by mail or Internet, the Census Bureau follows up with cemputer
assisted telephone intervieg (CATI) when a telephone number is available. If the Census
Bureau is unable to reach an ogant using CATI, or if the household refuses to participate, the
address may be selected for compuatesisted personal interviavg (CAPI).

The ACS includes 12 monthly independent samples. Data tolidor each sample lasts for
threemonths, with mail and Internet returns accepted during thisequeriod, as shown in

Figure #1. This thregphase process operates in continuposkrlapping cycles so that, during

any given month, three samples are in the mail/Internet phase, one is in the CATI phase, and one
is in the CAPI phase.

Month of data collection

ACS sample panel 2013
January February | March April May June
November 2012 Personal
visit
December 2012 Phone P_e_rsonal
Visit
January 2013 Ll Phone Ee_rsonal
Internet visit
February 2013 Mail/ Phone Personal
Internet visit
March 2013 Mail/ Phone | Personal
Internet visit
. Mail/ Personal
April 2013 Internet Pl visit
May 2013 LU Phone
Internet
June 2013 Mail/
Internet

Figure 7-1: ACS Data Collection Consists of Thre@verlapping Phases
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Figure 72 summarizes the distribution of interviews and noninterviews for the2280S.

Among the ACS sample addresses eligible for interviewing in the United States, approximately
48 percent were interviewed by maskvenpercem by CATI, and 2 percent were represented

by CAPI inteviews. Threepercent were noninterviews.

B Noninterview
3%

H CAPI 42%) B Mail 48%

CATI7 %

Figure 7-2: Distribution of ACS Interviews and Noninterviewsi Source: 2012 ACS Sample

7.2 Malil and Internet Phase

Seltresponse by mail or Internet is the least expensive method of data collection, and the

success of the program depends igh hevels of sehiresponse. Sample addresses are reviewed

to determine whether the available information is sufficient for mailing. The requirement for a
60mail abl ed6d address in the Unit-etyeoSutralt es i s
route address. A complete cityyle address includes a house number, street name, and ZIP

Code. (The town or city and state fields are not required because they can be derived from the
ZIP Code.) A complete ruraibute address includes a ruralte numberbox number, and ZIP

Code. About 97 percent of the 2012 sample addresses in the United States met these criteria and

were designated as mailable.

The requirement for a mailable address differs slightly in Puerto Rico. In addition to the criteria

for the Uhited States, sample cistyle addresses in Puerto Rico also must have an
0O6urbanizaci -n66 name, building name, or cond
64 percent of the addresses in Puerto Rico were considered mailable in 2012.

Examples otinmailable addresses include those with only physical descriptions of an HU and its
location, or with post office (P.O.) box addresses, as well as addresses missing place names and
zip codes. P.O. box addresses are considered unmailable because of tvenuokation of the

HU using the FO. box. Addresses missing zipdes are considered unmailable when the place
name is also missing. HU addresses not meeting one of the completeness criteria are still
included in the sample frame, but they bypass the/lmaitnet and telephone phases.

Version 2.0 January 30, 2014



ACS Design and Methodlogy (January 2014) Pagé

Mail and Internet Strategy

Because a high level of selsponse is critical, the ACS employs multiple mailings to
encourage respondents to complete the survey via the Internet or to return a paper questionnaire.
ACS maerials for U.S. addresses are printed in English, and Puerto Rico Community Survey
(PRCS) materials sent to Puerto Rico are printed in Spanish. U.S. respondents can request
Spanish mailing packages, and Puerto Rico respondents can request English ackihge®

via telephone questionnaire assigce (TQA). The address label file that includes all mailable
sample addresses defines thevarse for the first three mailings: a prenotice letter, an initial
mail package, and a reminder mast. A replacemnt mail package and additional reminder
postcard are sent to sample addes when there is no response weeks after mailing the

initial mail package. Households that have not responded by mail, but are not eligible for
telephone followup are sent yetnother postcard at the start of the following month. (Details of
each are provided below.)

Prenotice Letter. The first mailing consists of a prenot
director, alerting residents that they will receive instructmm$&ow to complete the survey in a

few days and encouraging them to do so promptly. The prenotice letter is mailed on the
Thursday before the last Monday of the month, unlesdasiaMonday is one of the last two

days of the month, in which caghe eméout schedule begins oweeek earlier The praotice

letter is one of two ACS items printed-iouse using prinbrn-demand technology, which

merges the letter text and the sample address from the address label file. In addition to the
prenotice letter, anulti-lingual brochure is included in this mailinhis brochure provides

general survey information in English, Spanish, Russian, Chinese, Korean and Vietnamese, and
also provides a tofiree number for respondents to receive telephone questionnastarss in

each language.

Initial Mail Package. The next mailing is the initial mail package. On the front of the envelope

is a boxed message stating in bold, uppercase type that a response is required by law. This initial
mail package is mailed on the t&4donday of the month or on the previous Monday if the last

day of the month is a Monday or a Tuesday. The first mail package includes a cover letter, an
instruction card for respondingavthe Internet, and a brochure.

1 Cover Letter. The cover letteriséem t he Census Bureaudadedi rect c
that they received the prenotice letter a few days earlier and encourages them to go online to
complete the survey as soon as possible. The letter then explains the purpose of the ACS and
how the d&a are used, as well as informs the respondent that if they do not have access to the
Internet, a paper questionnaire will automatically be sent to them. Finallyfieeéoll
telephone number is included for respondents if they have questions or neeahingkgting
the questionnaire.
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1 Instruction Card . This card directs respondents to the website where respondents will
complete the survey via Internet, and informs them they will need informatigripted on
the card in order to log into the survey.l@provides a tolfree number they may call if
they have questions or need help. The card provides this information in English on one side,
and in Spanish on the other.

1 Frequently Asked Questions (FAQs) BrochureThis color brochure, available in both
English and Spanish, provides answers to frequently asked questions about the ACS.

Exampl es i n cdHeArdeeicaroCoMrhuaity Survey?® ¢ Do | have to an
guestions othe American Community Surve§Za nd o6 6Wi I I t he Census B!
infformat i on confidential 266 A similar brochure
Puerto Rico.

First Reminder Postcard. The third mailing is a postcard, printed on white cardstock and
signed by the director of the Census Bureau. Tlscpod is maded on Thursdays, threys

after the initial mail package, and reminds respondents to complete the survey via the Internet.
The reminder postcard also is printeehivuse, using prirbn-demand technology to merge text
and addresses.

Replacement Mail Pakage.The fourth mailing is sent only to those sample addresses from
which the initial questionnaire has not been returned. It is mailed on Thursdays, about 2% weeks
after the iniial mail package. The contents are similar except that it contains eeditft@ver

letter. Signed by the director of the Census Bureau, it reminds the household of the importance
of the ACS, and asks them to respond séalditionally, an ACS questionnaiend postage

paid return envelopis included.

ACS Questionnaire.The 2013 ACS questionnaires are-@8ge, twecolor bookletstyle forms.

They are printed on white paper with coloreddangreen for the U.S. form, yellow for the Puerto
Rico form. The cover of the questionnaire includes information in English and Spanish on how
to obtain assistance, and information on how to respond via the Internet. The questionnaire
includes questions about the HU and the people living in it. Space is provided for detailed
information for up to five people. Followp by telephone is used foruseholds that return their
guestionnaires by mail and report that six or more people reside in the household.

Second Reminder PostcardThe fifth mailing is a postcard, printed on white cardstock signed

by the director of the Census Bureau. pbstcard isnailed on Mondays, thredays after the
replacement mail package, and reminds respondents to return their questionnaires or respond via
Internet. This postcard also is printeehiouse, using prirdn-demand technology to merge text

and addresses.

Additi onal Postcard The final mailing is sent at the start of the second month to only those
households that did not respond via mail or Internet, and for whom we have not obtained a phone
number to contact them during the telephone phiass card is printedn green cardstock and
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larger than the other postcards sent to the household, and explains that we may contact them in
person if they do not complete the survey.

In Puerto Rico, a slightly different set of mailings are used since there is not an Irespogise

option available for Puerto Rico households. In Puerto Rico, the initial mail package includes a
paper questionnaire rather than an instruction card for responding via Internet, the replacement
packages does not include an instruction card f@oreding via Internet and there is no second
reminder postcard. The timing of the replacement mail package is approximately 3 %2 weeks after
the initial mail package for Puerto Rico households.

The Census Bureauds Nati onalndpaloteegpackagesfior Cent e
the selected addresses. All of the components of the mail packages except the prenotice letter and
reminder postcard are printed under contract by outsid@ors. As the vendors print the

materals, NPC quality control staff mdor the work and reject materials that do not meet

contractual quality standards.

The NPC is responsible for labeling the outgoing mail packages. Several months before each

sanpl edbs mailings, Census Bur eau hteedNBQforaset er s s
in creating address labels for the fittsteemailings. An updated addressefiks provided to the

NPC about thredays before the mailing of the replacement mail package. This file excludes
addresses from which a response was receiveddiyr Internet during the first twaveeks;

these usually amount to about 25 to 30 percent of the sample addresses for the United States,

and about 10 percent of the sample addresses for Puerto Rico. An additional updated address

file for the additional pstcard is provided to the NPC threeeks after replacement mailings

which excludes addresses from which a response was received via mail or Internet as well as
addressesent b the telephone phase of follawp.

Most mail and Internaesponses are reged within fiveweeks after the initial mail package is
sent, but the Census Bureau will continue to aceegptor Internet responses for threenths
from the start of each monthly sample. After a specified cutoff date, late returns will not be
includedin the data set.

Check-In of Paper Questionnaires

The United States Postal Service (USPS) returns all completed ACS paper questionnaires to the
NPC. The checln unit receives mail deliveries two or three times each business day. Each
guestionnaire contas a unique bar code in the address label area. The mail returns are sent
through a laser sorter, where the bar code is scanned; this allows sorting by and within monthly
sample and by location. During this step, the return envelopes are opened meghanicall

After clerks remove the forms from the return envelopes, the forms are taken to a unit where
another set of clerks looks at each page of every returned questionnaire. They also look for
enclosed correspondence, which they forward to headquartersegsagy. The clerks then
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scan the bar code on each questionnaire to officially check in the form, and organize the forms
into batches of 50. Staff have thrdgys to check in a form, although usually they check in all

the forms they receive within omlay. Each day, NPC staff transmit a file of the cheeked

cases, and heqdarters staff update the status of each case in the control file.

Some of the forms are returned to the NPC as
USPS. UAAs occur for manyasons, including bad or unknown addresses, vacant HUs, or
residentsd refusal spldaddreasestratate UAAs areligibte éof thev e r y .
replacement mail packagé$AAs are eligible for the CATI and CAPI opéians.

Telephone Questionaire Assistance (TQA)

Respondents that call the télee TQA number reach an interactive voice recognition (IVR)
telephone system that provides answers to questions about completing the questionnaire, or
assists respondents in requesting a questionmagreother language. The TQA telephone
number is listed on the questionnaire, as well as on all of the lettechubes, and postcards.
Alternate TQA numbers are listed on the questionnaire for Spanishesp@akl for a telephone
device for the degfTDD).

When respondents call TQA, they enter the IVR system, which provides some basic information
on the ACS and directions on using the IVR. Respondents may obtain recorded answers to
FAQs, or they can speak directly to an agent during business hesmoriRlents can furnish

their ACS identification number from any of the mailing pieces, which allows them to hear a
customized message about the current status of their questionnaire. The IVR can indicate
whether the NPC has received a completed survahéossample address and, if not, can state

that an ACS interviewer may call or visit. If a respondent chooses to speak directly to an agent,

the agent answers the callerdés questions and
guestionnaire over thielephone. Agents use an automated survey instrument to capture the
respondent ds answer s. Respondents may al so co

guestionnaire due to losing the PIN number provided when the respondent first accessed their
guestionnaire online.

Houselold members from approximately gpercent of the mailable addresses called the toll

free number for assistanae2006 and 2007. For less than @eecent of the mailable

addresses in 2011 and 2012, household members agresdptete the survey over the

telephone. All calls are logged, and the system can record up to five reasons for each call. Even
though TQA inteviews are conducted by telephone, they are considered mail responses
because the call was irdted by the samglhousehold upon receiving the questionnaire in the

mail.
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Data Capture of Paper Questionnaires

After the paper questionnaires have been checked in and batched into groups of 50, they move

to the data entry (keying) unit in the NPC. The keying unit hagbal of keying the responses

from the questionnaires within threeeks of receipt. Data keyers enter the information from

the forms into a data capture file. Each day, NPC staff transmit a file with the keyed data, and
headquarters staff update thetestas of each case in the control
operation uses stringent quality assurance procetluragimize nonsampling errors.

Data keyers move through three levels of quality assurance verification. When new keyers begin
data entry foACS questionnaires, they are in a training stage, during which 100 percent of their
work is checked for correctness. An experienced keyer independently rekeys the same batch of
50 questionnaires, and the work of the two keyers is compared to check foy kayirs,

defined as incorrectly keyed data items. I f t
keyed data items that are in error) in one of the first two batches of questionnaires is equal to or
less than 1.5 peent, the keyer is movedtother equal i fi ed st age. I f the

greater than 1.5 pegnt, the keyer is retrained immediately, reassessed, and then advances to the
prequalified stage. (These keyers are still subject tepE@€ent verification.)

Once prequalified keyekey a batch at an error rate equal to or less than 1.5 percent, they are
moved to the qualified stage. If these keyers exceed the error rate of 1.5 percent, they receive
immediate feedback. A supervisor eventually decides whether to move them to thedyuali
stage by verifying a sample of their work, with an acceptable error rate of 1.5 percent or less.
Keyers at all levels are subject to removal from the project and administrative action if they fail
to maintain an error rate of less than 0.80 percentyost have a much lower rate.

In mid-2007, the Census Bureau moved to akemn-image (KFI) data capture system for the

HU questionnaires, which involves imaging the questionnaire, interpreting the check box entries
with optical mark recognition (OMR@and keying writen responses from the images using a
computeized system. The advantages of KFI include the potential for reduced costs and
increased dataapture accuracy.

Failed-Edit Follow-Up

After the data are keyed from paper or the data isrretlirom the Internet, the data files are
processed in batches through a computerized edit to check coverage consistency. This edit
identifies cases requiring adidnal information. Cases that fail are eligible for the telephone
failed-edit follow-up (FE-U) operdéion, and become part of the FEFU workload if a telephone
number for the sample address is ala#. This operation is designed to improve the final
quality of completed surveys.

Cases failing the edit farovermge consistency can take thfeems. First, since the ACS paper
guestionnaire is designed to accommodate detailed answers for households with five or fewer
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people, a case will fail when a respondentgatis that there are more than five people living in

the household, or if the reged number of people differs from the number of people for whom
responses are provided. Second, Internet responses that indicate the sample address is vacant or a
business are also treated as coverage failliresl, theamount of datalefined fields idess

than expected and the case data will not be retained for downstream protesseset of

FEFU cases is generated each hess day, and telephone center staff call respondents to obtain

the missing data. The interweperiod for each FEFU casetiseeweeks.

7.3 Telephone Phase

The second data collection phase is the telephone phase, or CATI. The automated data
collection instrument (the set of questions, the list of response categories, and the logic that
presents the next appropriate question dasethe response to a given question) is written in
BLAISE, an opersource scripting software language. The CATI instrument is available in
English and Spanish in both the United States and Puerto Rico.

To be eligible for CATI, an HU that did not respdoyglmail or Internet must have a mailable

address and a telephone number. The Census Bureau contracts with vendors who attempt to
match the ACS sample addresses to their databases of addresses and then provide telephone
numbers. There are two vendors foritdd States address&mnce the vendors use different
methodologies and sources, one may be able to provide a telephone number while another may
not. This matching operation occurs each month before a sample is mailed. About a month later,
just prior tothe monthly CATI work, headquarters staff transmit a file of the CAlijible

sample addresses and telephone numbers to a common queue for all three telephone call centers.

The Census Bureau conducts CATI from its three telephone call centers lockédrsonville,
Indiana; Hagerstown, Maryland; and Tucson, Arizorte TATI operation begins about five

weeks after the first mail package is sent out. A control system, WebCATI, is used to assign the
cases to individual telephone interviewers. As CATélviewers begin contacting the

households, the WebCATI system evaluates the skills needed for each case (for example,
language or refusal conwon skills) and delivers the case to those interviewers who possess the
requisite skill(s).

Once a CATI inteviewer reaches a person, the first task is to verify that the interviewer has
contacted the correct address. If so, the interviewer attempts to complete the interview. If the
housdolder refuses to participate in the CATI interview, a different CAHrinewer trained in
dealing with refusals will call the household after a few days. If the household again refuses,
CATI contact attempts are stopped, and the case is coded as a noninterview. If a household
responds to the survey via mail or Internet attame during the CATI operation, that case is
removed from the CATI sample and is considered a mail/Internet response. Each day, NPC staff
transmit a file with the status of each case, and headquarters staff update the status on the
control file.
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The CATI operation has a strong quality assurance program, including CATI softetated

gualty assurance and monitoring of telephone interviewers. The CATI instrument has a
sophisticated, integrated set of checks to prevent common errors. For exampjdaneele
interviewer cannot input owgf-range responses, skip questions that should have been asked, or
ask questions that should have been skipped. Both new and experienced telephone interviewers
are subject to ralom monitoring by supervisors to ensuratttiney follow procedures for

asking questions and effectively probe for answers, and to verify that the answers they key
match the answers prioled by the respondent.

Approxi mately 850 interviewers conductele CATI i
phone call centers. Interviewers participate inda$ classroom training session to learn and

practice the appropriate interviewing procedures. They have 25 to 26 calendar days to complete

the monthly CATI caseload, which averaged in 2012about @Q@ases each month. At the end

of the CATI interview cycle, all cases receive a CATI outcome code in one of three general
categories: interview, noninterview, or ineligible for CATI. This last category includes cases

with incorrect telephone numbers. Cagethe last two categories are eligible for the personal

visit phase.

7.4 Personal Visit Phase

The last phase of ACS data collection is the personal visit phase, or CAPI. This phase usually
begins on the first day of the third month of data collectior&mh sample, and typically lasts
for the entire month.

After mail/Internet and CATI operations have been completed, a CAPI subsample is selected
from two caegories of cases. Mailable addresses with neither a mail/Internet response nor a
telephone interiew are sampled at arate of 1 in 2, 2in 5, or 1 in 3 based on the expected rate of
completed interviews at the tract level. Unmailable addresses are sampled at a rate of 2 in 3. All
eligible addresses in Hawaiian Homelands, Alaska Native Village &atiasteas and a subset

of American Indian areas are sent to CAPI without subsamglin§ Census Bureau 2012).

The CAPI operation is conducted by Census Bureau field representatives (FRs) operating from
the Census Bur eauo6s seisampledeasesane didtributetl dmomgehs six( RO s
ROs based on their geographic boundaries. The New York RO is responsible for CAPI data
collection in Puerto Rico.

After the databases containing the sample addresses are distributed to the appropriate RO, the
addresses are assigned to FRs. FRs can conduct interviews by telephone or personal visit, using
laptop PCs loaded with a survey instrument similar to the one used in the CATI operation. The
CAPI instrument is available in English and Spanish in the UniisgSand Puerto Rico.

If a telephone number is available, the FR will first attempt to call the sample address. There are
two exceptions: (1) unmailable addresses, because an FR would not be able to verify the location
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of the address over the telephoaeg (2) refusals from the CATI phase, because these residents
already have refused a telephone interview. The FR will call and confirm that he or she has
reached the sample address. If so, the FR uses the automated instrument and attempts to conduct
the irterview. If an FR cannot reach a resident after calling three to five times at different times

of the day during the first few days of the interview period, he or she must make a personal visit.

Approximately 80 percent of CAPI cases require an FR Ws#ddition to trying to obtain an
interview, a visit is needed to determine whether the HU exists and to determine the occupancy
status. If an HU does not exist at the sample address, that status is documented. If an FR verifies
that an HU is vacant, he she will interview a knowledgeable respondent, such as the owner,

buil ding manager, real estate agent, or a nei
some basic information about the HU. If the HU is currently occupied, the FR will canduct

66occupi eddd or o66temporarily occupieddéd inte
interview when there are residents |living in

has been living there or plans to live there for more than tamthms.

The FRs are trained to remain polite but persistent when attempting to obtain responses. They
also are trained on how to handle almost any situation, from responding to a household that
claims to have returned its questionnaire by mail, or respbimgiénternet, to conducting an
interview with a norEnglish speaking respondent.

When FRs cannot obtain interviews, they must indicate the reason. Such noninterviews are taken
seriously, because they have an impact on both sampling and nonsamplingaeTiraerviews

occur when an eligible respondent cannot be located, is unavailable, or is unwilling to provide

the survey information. Additional noninterviews occur when FRs are unable to confirm the
status of a sample HU due to restricted access tcearbacause of a natural disaster or
nonadmission to a gated community during the interview period. Some sample cases will be
determined to be ingible for the survey. These include sample addresses of structures under
construction, demolished structuresd nonexistent addresses.

One of the tasks for an FR is to check the geographic codes (state, county, tract, and block) for
each address he or she visits. The FR either confirms that the codes are correct, corrects them, or
records the codes if theyeamissing.

Approximately 3,500 FRs conduct CAPI interviews across the United States and Puerto Rico.
Interviewers have almost the entire month to complete the monthly CAPI caseload, which
averaged approximately 58,000 cases each month in 2012. EaéiRdayansmit a file with the
status of all personal visit cases, and headquarters staff update the statuses on the control file.

FRs participate in a-day classroom training session to learn and practice the appropriate
interviewing procedures. Supesdars travel with FRs during their first few work assignments to
observe and reinforce the procedures learned in training. In addition, a sample of FRs is selected
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each month and supervisors reinterview a sample of tregsc@he primary purpose of the
reinterview program is to verify that FRs are conducting interviews, and doing so correctly.

Data Collection in Remote Alaska

Remote areas of Alaska provide special difficulties when interviewing, such as climate, travel,
and seasonality of the populatidio address some of these challenges, the Census Bureau has
desighated some of these areas to use different procedures for ACS interviewing.

For areas of Alaska that the Census Bureau defines as remote, ACS operations are different from
those operationis the rest of the country. The Census Bureau does not mail questionnaires to
Remote Alaska sample units and Remote Alaska respondents do not complete any interviews on
a paper questionnaire. Remote Alaska respondents are also not eligible to respeids via

the Internet. We do not attempt to conduct interviews with households in Remote Alaska via
Census Bureau telephone center interviewers. All interviews for Remote Alaska are conducted
using personal visit procedures only, and we do not subsdon@I#API| in Remote Alaska as we

do elsewhere.

In order to allow FRs in Alaska adequate time to resolve some of the transportation and logistical
challenges associated with conducting interviews in Remote Alaska areas, the normal period for
interviewing isextended from one month to four months. There are twm#dth interview

periods every year in Remote Alaska. The first starts in January and stops at the end of April.
The second starts in September and stops at the end of December. These monthstifiede iden

as most effective in allowing FRs to gain access to remote areas, and in finding residents of
Native Villages at home who might be away during the remaining months participating in
subsistence activities.

For some boroughs designated as partiailgate by the Census Bureau, hub cities in these bor
oughs are not included in these Remote Alaska procedures. These cities would have cases
selected for sample each month of the year, and would be eligible to receive a mail
guestionnaire, respond using théernet, or to be contacted by a telephone center or personal
visit interviewer. Table -4 provides a list of Remote Alaska areas and their associated interview
periods.
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Table 7-1: Remote Alaska Areas and their Interview Periods

Borough name All or part of borough  Interview period for the remote portion of the borough

designated remote Januaryil April Sept emb
Aleutians East ................ All X)
Aleutian Islands ............... All X)
Bethel ........ Part Y %
Bristol Bay All X)
Denali ......ccoveeeiiinene All X)
Dillingham ............cc..... Part X)
Lake and Peninsula.. . ......... All X)
Nome .....cccceeviinns Part Yo Yo
North Slope.........cccc..... Part X)
Northwest Arctic............... All Y% %
Southeast . All Y %
Valdez-Cordova ............... Part Y% ¥
Wade Hampton . .............. All Y% %
Yukon-Koyukuk ............... All Y% Y

Note: An X indicates that  all workload falls in the interview period.
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7.5 References

U.S. Census Bureau. 20122 .GOdwmboedsAa2y of the D
http://www.census.gov/acs/www/Downloads/data_documentation/Accuracy/ACS_Accuracy of
Data 2011ccuracy/ACS_Acracy.
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Chapter8: Dat a Coll ection and Capture

8.1 Overview

All living quarters are classified as either housing units (HUs) or group quarters (GQ). An HU is
a house, an apartment, a mobile home, a group of rooms, or a single room occupied @ intende
for occupancy as separate living quarters. Separate living quarters are those in which the
occupants live separately from any other people in the building and that are directly accessible
from outside the building or through a common hall.

GQs are placewhere people live or stay, in a group living arrangement that is owned or
managed by an entity or organization providing housing and/or services for the residents. These
services may include custodial or medical care, as well as other types of assistdnce

residency is comonly restricted to those receiving these services. People living in GQs usually
are not related to each other. GQs include such places as college/university student housing,
residential treatment centers, skilled nursing facilitesup homes, military barracks,
correctional drauglivingiguaitee and Jolv Garps eentersdemergency and
transitional shelters5Qs are defined according to the hingsand/or services provided to

residents, and are identified bgnsus GQ type codes.

In January 2006, the American Community Survey (ACS) was expanded to include the
population living in GQ facilities. The ACS GQ sample encompasses 12 independent samples;
like the HU sample, a new GQ sample is introduced each midata.collection for each

monthly samplédasts sixweeks and does not include a formal nonresponse falfpaperation.

The GQ data collection operation is conducted in two phases. First, U.S. Census Bureau Field
Representatives (FRs) conduct intews with the GQ facility contact person or the

administrator of the selected GQ (referred to as the GQ level interview), amdisée FR

conducts interviews with a sample of individuals from the facility (referred to as the person
residentlevel interviav).

The GQlevel data collection instrument is an automated Group Quarters Facility Questionnaire
(GQFQ). Information collected by the FR using the GQFQ during thde@€) interview is used

to determine or verify the type of facility, population sizej emdraw a random sample of
residents to be inteilewed. FRs conduct G{gvel data collection at approximately 20,000
individual GQ facilities each year.

During the persothevel phase, an FR uses a Computssisted Personal Interview (CAPI)
automatednstrument to collect detailed information for each sampled resié@stalso have

the option to distribute a bilingual (English/Spanish) questionnaire to residents fiaspelhse

if unable to complete a CAPI interview. FRs collect data from approxiyne®®,000 GQ

sample residents each year. All of the methods described in this chapter apply to the ACS GQ
operation in both the United States and Puerto Rico, where the survey is called the Puerto Rico
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Community Survey (PRCS). Samples of all forms ancenads used in GQ data collection can
be found at
http://www.census.gov/acs/www/about_the survey/forms_and_instructions/#ACSGQ

Preparation

Outside vendorsrpt most GQ data collection materials, such as the questionnaires, the
guestionnaire information guide booklet, brochutiesjnformation card booklet, and Privacy
Act notices. Trained quality control staff from NPC monitor the work as the contradtars pr
the materials. The NPC rejects batches of work if they do not meet contractual quality standards.
On a monthly basis, the Census Bureau headquarters provides label/address files for GQ
materials to the NPC. The NPC eaees the files approximately eigiveeks prior to the sample
months, and is responsible for using these files to assemble GQ and #esidepackages.

Each GQ level package contains questionnaire laihelEAQ brochurethe Survey Package
Control List for Special Sworn Status (SS&Jividuals,aninstruction Manual for SSS
Individuals,alisting sheet, Thank You letter, and a copy of the Introductory Letdedto the
GQ. Each residedevel package includes a questionnaire, resident level Introductory Letters,
FAQ Brochure, and Thank You letterTheNPC delivers both packages and other materials to
the ROswo weeks before the start of each survey monthly panel.

8.2 Group Quarters (Facility-Level Phasé

The GQ data collection operation is primarily completed through FR persoeliews FRs
obtain the facility information by conducting a personal visit interview with the GQ contact.
Each FR is assigned approximately two sample GQ facilities each month, and interviews are
conductedveraperiod of sixweeks.

During the GQevd interviews, FRs verify sample GQ information such as the name, address,
and GQ typeFRs also obtain a roster of residents currently living at the GQ. The GQFQ
randomly selects residents for persewel interviews. The information obtained from GQ
interviews is transmitted nightly to Census Bureau headersathrough a secure file transfer.

Previsit Mailings

This section provides details about the materials mailed to each GQ facility before the FR makes
any contact.

GQ Introductory Letter . Approximatdy two weeks before the FRs begin each monthly GQ
assignment, the Census Bureaub6s National Proc
to the sampled GQ facility. The letter explains that the FR will visit the facility to conduct GQ

and perso#level data collection. It describes the information that will be asked by the FR during

the visit, the uses of the data, the Internet address where they can find moretiofoatmaut

the ACS, and Regional Office (RO) contact information. This letter iggatiat the NPC using
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print-on-demand technology, which merges the letter text and the sample GQ name and address.
There are special letters for administrators at college/university student housing and health care
facilities because these are some ofrtiost challenging>Q types to interview.

GQ Frequently Asked Questions (FAQ) BrochureThis brochure contains FAQs about the

ACS and GQ facilities, and is mailéalthe sample GQ facility alongith the GQ introductory

l etter. Exampl es iotle Amndiican GComQusy Sarveyd,®00DMh alt have t
answer the questions ¢time American Community Surve@ nd o066 Wi I | t he Censu
my information confideni al 266 Si mi |l ar brochures are sent
and Remote Adska.

GQ State and Local Correctional Facilities Letter FRs may mail another letter to selected
correctional facilities after the GQ introductory letter is sent, but before calling to schedule an
appointment to visit. This letter was developed to as§istiR gaining access to state and local
correctional facilities, although the GQ operation does not require FRs to send the letter. The
letter asks for the name and title of a person with the authority to schedule FR visits and to
coordinate the GQ dataltaction. It also provides information about the ACS and the dual
nature of the FR visit to the facility, and includes a form to return to the RO with the contact
name, title, and phone number of a designated GQ contact.

I nitial Contact with GQ Facility

In order to conduct the Gl@vel interviews for the assigned facility, the FR is instructed to try
first to make the initial contact by telephone. If successful in reaching the GQ contact (usually
the faciity administrator), the FR uses the automated GQ##(jch is available in both English
and Spaish to collect information about the facility (such as verifying the name and address of
the facility) and to schedule an appointment to visit and complete tHev&Qdata collection
phase.

If the GQ contactefuses to schedule an appointment for a visit, the FR notifies the RO and the
RO staff tiy to gain the GQ conta@ cooperation. If this attempt at scheduling an appointment is
unsuccessful, the FR then visits the GQ facility to try to get the informaéeded to generate

the sample of residents and to conduct the pdesa interviews. If still unsuccessful, the RO

or FR explains the mandatory nature of the survey, what the FR is attempting to do at the facility,
and why. The ACS Group Quarters Brammay also contact the GQeaplainthe nature of the

survey and try to gain cooperation

Visiting the GQ Facility

Upon arrival at the facility, the FR updates or verifies the GQ name, mailing and physical
address, facility telephone number, contact e@ and telephone number(s). Using a
flashcard, the FR asks the GQ administrator to indicate whicly@€code best describes the
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GQfacility. Depending on the size of the facility, either a sample or all of the residents will be
interviewed.

After deermining that the GQ facility is in scope for GQ data cdibet; the FR asks for a
rosterof names and/or bed locations for everyone that is living or staying at the sample GQ
facility on the day of the visit. This roster is used to generate the sanmpladgnts to be
interviewed. If a register is not available, the FR creates one using a GQ listing sheet.

The GQFQ instrument proceeds automatically to the beginning of the sampling component after
the FR has entered all required facility information tredGQ contact person verifies that there

are people living or staying there at the time of the visit. If there are menesiliving or staying

at the GQ facility at that time, the FR completes thel&@I interview to update the GQ
information, but des not conduct persdeavel interviews.

The sample of GQ residents to be interviewed is generated from the GQFQ instrument through a
systematic sample selection. (Setion 8.3or information about data collection from

individuals.) The FR matches thee numbers generated for the person sample to the register of
current residents. A grid up to 15 lines long appears on the GQFQ laptop screen, along with the
line number corresponding to the register, a place for name, the sample person location
descriiion, a telephone numbesind a GQ control number (assigned by the GQFQ sampling
program). To complete the sampling process, the FR enters information into the GQFQ that
specifically identifies the location of each sample person.

An interim or final outomeis assigned to eaddQ-level interview, and reasons for GQ refusals

or noninterviews aralsospecified The GQFQ assigran interim GQlevel interview status

reason to allow closure of a case and subsequent reentry. From a list in the GQFQ, the FR
sdects the appropriate reason for exiting an interview and the GQFQ assigns an outcome code
that reflects the current interview status.

There are several reasons why-(@Qel data collection may not be completed, such as the FR
being unable to locate a fhty, finding that there are no residents living or staying at the
sample GQ facility during the data collection period, determining that there are now only
housing units at the sample GQ facility, or finding that the facility no longer exists.

All infor mation collected during the Gl@vel phase is transmitted nightly from each FR to the
Census Bureau through secure electronic file transfer

8.3 PersonLevel Phase

This section describes perskavel interviews at sample GQ facilities. During this phaseFRe
collects data foupto 15 sample residents at each assigned GQ facility using a Computer
Assisted Personal Interviewing (CAPI) automated instrument.
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PersonLevel Survey Instruments and Materials

This section provides details about the materials rexleonduct ACS GQ persdeavel
interviews.

Introductory Letter for the Sample Resident The FR gives each sampled person anintro
ductory letter at the time of the persiavel interview. It provides information about the ACS,
describes why it is imptant that they complete the GQ questionnaire, describes uses of ACS
data, stresses the confidentiality of their individual responses, and includes the Internet address
for the ACS Web site.

Computer Assisted Personal Interviewing (CAPI) Questionnaire Instument (Ql). The

CAPI Ql is the preferred method of data collection. FRs use the CAPI QI to condutii-face
interviews with sample GQ residentsterviews can be conducted in both English and Spanish.
The GQ QI instrument is designed to record dedgdepulation information for one person. It

does not include housing questions except for the food stamp benefit question. The QI contains
skip patterns based on GQ type. For example, sample rediggrgsn nursing facilities and
correctional facilitis are not asked the journtywork questions.

ACS GQ PaperQuestionnaire The FRdistributesa paper GQ questionnaii@ residents for
selfresponse whea faceto-face CAPI interview cannot be conduct&tiis questionnaire is a
bilingud, 16 page, twecdor, flip-style booklet. Eight blue pages make up the English language
GQ questionnaire and, when flipped over, eight green pages make up the Spanish language
version. Like the QlI, the GQ paper questionnaire is designed to record detailed population
information for one person. It does not include housing questions except for the food stamp
benefit question. The paper questionnaire does not have skip patterns based on GQ type

GQ Questionnaire Instruction Guide. The FR provides a copy of the questionnaisdrlntion
Guide to sample residents when a personal interview cannot be conducted, andeheigesi
completing the questionnaire him/herself. This guide provides respondents with detailed
information about how to complete the GQ questionnaire. lagmgpkach question, with
expanded instructions and examples, and instructs the respondent on how to mark the check
boxes and record wrii& responses.

GQ Frequently Asked Question Brochure Every sample GQ resident is given a FAQ
brochure. This brochungrovides answers to questions about the ACS GQ program.

GQ Return Envelopes The GQ envelopes are used to return complesparquestionnaires to
the FR orswornGQ contact. These envelopes are not designed for delivery through the U.S.
Postal Service
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Completing the GQ CAPI Automated Questionnaire Instrument (QIl) or Paper
Questionnaire

There are several ways for an FR to obtain a completed interview. The preferred method is for
the FR to conduct a fade-face interview with the sampled resident using @AH

Questionnaire Instrument (Ql)ptvever, other data collection methods may be necessary. The
FR may conduct a telephone interview with the sample resident using CAPI QI, conduet a face
to-face CAPI proxy interview with a relative, guardianGQ caotact; or leave a paper
guestionnaire with the resident to complete; or leave thdiqnoeaires with the GQ contact to
distribute to sampled residents and collect them whepleted. If the questionnaires are left

with sample residents to complete, Hfe arranges with the resident or GQ contact to return and
pick up the cormleted questionnaire(s) within tvaays. The FR must be certain that sample
residents are physically and mentally able to understand anuleterthe questionnaires on their
own.

Before a GQ contact or a GQ employee obtains access to the names of the sample residents and
the sample residents6é answers to the GQ quest
confidential information about GQ residents. By taking this oathatta;msSpecial Sworn

Status $S9. Generally, an SSS individual is needed when the sample person is not physically or
mentally able to answer the questions. An FR must swear in social workers, administrators, or
GQ employees under Title 13, United Sta@esle (U.S.C.) if these individuals need to see a
sampl ed r esi de nrgthse OathefdNpndiscleserre, SSSlindividuaskagree to

abide by the same rules that apply to other Census Bureau employees regarding safeguarding of
Title 13 responderibformation and other protected materials, and acknowledge that they are
subject to the same penalties for uhauized disclosureRelatives orégal guardians do not

need to be sworn as SSS individuals. If the sampkopagives a GQ employee permissio

answer questions or help to answer on their behalf, the GQ employee does not need to be sworn
in.

Questionnaire Review

When a CAPI interview is conducted, the QI contains automated edit checks within the
instrument to ensure the quality of the intew and to determine the final outcome of the
interview (completed, sufficient partial, or insufficient partial intervieWhen paper
guestionnaires are used for sedgponse, the edit screen in the CAPI instrument is used by FRs
to verify that all respnses are legible and that the wiiteentries and check boxes contain
appr@riate responses according to the skip patterns on the questiomhaiFdzs also
determinewhether the selfesponse questionnaire is a completed interview, a sufficientlpartia
or an inconplete interview. The FR records the final outcome code for eachesplbnse paper
guestionnaire on the Census Use Only pagéhe questionnaire.
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An interview is considered complete when all or most of the questions have been answered,
anda sufficient partial when enough questions have been answered to define the basic
characteistics of the sample person. A case is classified as a noninterview when the answers do
not meet the criteria of a complete or sufficient partial interview.

The R conducts a GQevel assignment review his review is necessary to ensure that all
CAPI interviews have been conducted, and that aHrss[fonse questionnaires dropped off
have been accounted for

FRs shippaperquestionnaires to the RO on a flow Isatsiroughout each-@eek data collection
period. The ROs conduct a final review of the questionnaires prior to sending completed
guestionnaires to NPC for keying. CAPI interviews are transmitted from laptops to ACSO
processing staff on a nightly basis

8.4 Check-In and Data Capture

CAPI Ql interview data is transmittetdghtly via automated procedures to Census Bureau
headquarterdBased on the final outcome code recorded for paplerquestionnaire, the RO
separateblank questionnaires from those with d&daly questionnaires that containmpleted,
or sufficient partiabataare shipped each week to NPC for chetknd keying. The forms are
sorted according to the sample month and locdtimited States or Puerto Rico).

Check-In

The NPC checlin staffare giverthreedays to check in a form, although they usually check in
all the forms they receive withioneday. The checkn process results in batches of 50
guestionnaires for data capture.

TheNPC accepts completed questionnaires shipped from thenRWeekly basis, for a period

of six weeks from the start of the sample month. Each RO closekeosample month GQ
assignments anaccounts for all questionnaireBheNPC completes thsample month cheghk
within severdays of receipt of the finahgoment from each RO. Each questionnaire contains a
unigue bar code that is scanned; this permits forms to be sorted according to monthly sample
panel and within each panel, by location. The forms for the United States and Puerto Rico
contain slightly diferent formatting and are keyed in separate batches.

Clerks review each page of every returned ACS GQ questionnaire. They look for
correspondence, which they forward to headquarters if necessary. They then scan each bar code
to officially check in the formretain the English or Spanish pages of the questionnaire, and
organize the forms into batches of 50 questionnaires
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Data Capture

After the questionnaires have been checked in and batched, they move to the keying unit where
the questionnaires are keyasing KeyFrom-Image(KFI) technology. NPC clerical staff key

the data from the questionnaires and transmit data files to Census Bureau headquarters each
night. Keyers have approximately two months to complete the keying for a given interview
panel.

8.5 Specal Procedures

Some exceptions to the data collection procedures are necessary to collect data efficiently from
all GQ facilities, such as those in remote geographic locations or those with GQ security require
ments.

Since 2007, there have been concebmitithe coverage/data from college dorms during the
summer months, identified as M&ygust. Fewer students live in dorms during the summer
months comparkwith other months of the yeavhich causes a large increase in the number of
noninterviews duringhis period. Beginning January 2013, the ACS collected data at college
dorms in only the nonsummer months of Janugoyil, and from Septembddecember of each

data collection year. By reallocating dorms from the summer months into nonsummer months we
expect that we will improve GQ data in several ways. For example, we expect to have better data
from which to impute responses. In addition, this change will reduce data collection costs
because fewer FRs will be sent to college dorms that are largely viasambhimer months.

Biannual Data Collection in Remote Alaska

FRs conduct data collection at sample GQ facilities in Remote Alaska during two separate
periods each survey year; they visit a sample of GQ facilities from January throug\pmhid
and from Sptember through midanuary. This exception is needed because of difficulties in
accessing these areas at certain times of the year. The two time periods designated for GQ
interviewing are the same as those used for ACS data collection from sample hioitsiiy
Renote Alaska. Chapter 7, Section prbvides additional information about data collection in
Remote Alaska

Annual Data Collection Restrictions in Correctional and Military Facilities

Once each survey year, the FRs conduct all data collexdtstate prisons, local jails, halfway
houses military disciplinary barracks, and correctional institutions. These GQ types, when
selected for the sample multiple times throughout the survey year, have each instance of
selection clustered intonerandom nonth for data collection. (The Census Bureau agreed to a
Department of Justice request to conduct data collection at each sampled state prison and local
jail only once a year.)
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When these GQ types are selected for the sample more than once in a yeRr(ahgroup of
FRs) makes one visit and conducts all interviews at the GQ facilities during one randomly
assigned month. The GQFQ automatically takes the FR to the gevsbisample selection
screen for each multiple sample occurrence of the GQ facility

Survey Period and Security Restrictions in Federal Correctional Facilities

Persorlevel data collection for the BoP operation is duringraghth period (September

through December) for selected federal prisons and detention centers. The Bd&sghe

Census Bureau with a file containing all federal prisons and detention centers and a full roster list
of inmates for each federal facility. The Census Bureau updates thevélnformation and
generates the persdevel samples for these GQ facilgie
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Chapter9: Language Assistance Program

9.1 Overview

The language assistance program for the American Community Survey (ACS) includes a set of
methods and procedures designed to assist sample households with limited English proficiency

in completing the ACS interwe The ACS program provides languaagsistance many

forms, including translated instruments and other survey materials, bilingual interviewers, and
multiple language support by telephone. Providing language assistance is one of many ways that
the ACS an improve survey quality by reducing levels of survey nonresponse, the potential for
nonresponse bias, and the introduction of response errors. Language support can help individuals
with limited English skills to understand the survey questions, théitsrags respondents, and the
importance of the ACS.

The ACS language assistance program includes the use of several tools to support each mode of
data collectiod mail, Internet, telephone, and personal visit. Staff developed these tools based
on researchhiat assessed the current performance of the ACS feEngiish speakers.

McGovern (2004) found that, despite the limited availability of mail questionnaires in languages
other than English, the ACS successfully interviewedBoglish speakers by telepreoand

personal visit followup. She also found that the level of item nonresponse for households
speaking languages other than English was consistent with the low levels of item nonresponse in
Englishspeaking households. These results led to a focusmmowng the quality of data

collected in the tefghone and personal visit data collection modes. The language program
includes assistance in many languages during the telephone and personal visit nonresponse
follow-up stages, as well as some assistano¢hier languages during the mail and Internet

phases.

This chapter provides detail on the current language assistance program. It begins with an
overview of the language support, translation, and pretesting guidelines. It then discusses
methods for eactof the four data collection modes. The chapter closes with a discussion of
associated research and evaluation activities.

9.2 Background

The 2010 Decennial Census Program placed a priority on developing and testing tools to
improve the quality of data colled from people with limited English proficiency; in fact, staff
involved in the ACS and the 2010 Census worked jointly to study language barriers and effective
methods for data collection. People with limited English skills represent a growing shage of th
total population. The 2011 ACS found that 60.6 million people (20.8 percent of the population
five years and over) spoke a language other than English at home with about 41.8 percent

speaking English | ess than ¢ déolderspeakingeal | . 66 The
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language other than English at home in 2011 represents a 158.2 percent increase since 1980.
(Ryan, 2013).

9.3 Guidelines

The U.S. Census Bureau does not require the translation of all survey instruments or materials.
Each census and survedgtermines the appropriate set of translated materials and language assis
tance options needed to ensure high quality survey results. The Census Bureau does require that
surveys and censuses follow specific guidelines when they translate data collettionents,
respondent letters, and other respondent materials.

In 2004, the Census Bureau released guidelines for language support translation and pretesting.
These state that data collection instruments translated from a source language into a-target lan
guage should be reliable, complete, accurate, and culturally appropriate. Reliable translations
convey the intended meaning of the original text. Complete translations should neither add new
information nor omit information already provided in the sowl@eument. An accurate transla

tion is free of both grammatical and spelling errors. Cultural appropriateness considers the
culture of the target population when developing the text for translation. In addition to meeting
these ctteria, translated Cens@sireau data collection instruments and related materials should
have semantic, conceptual, and normative equivalence. The Census Bureau guidelines
recommend the use of a translation team approach to ensure equivalence. The language support
guidelines inalde recommended practices for preparing, translating, and revising materials, and
for ensumg sound documentation (U.S. Census Bureau 2004). The ACS utilizes these Census
Bureau guidelines in the preparation of data collection instruments, advansg $etteother
respondent commucetions.

9.4 Mail and Internet Data Collection

Beginning in January 2013, the ACS added an Internet option to complete the survey online. The
mailing requesting response by Internet and the Internet instrument are avaitadite Emglish

and Spanish. The Census Bureau currently mails ACS questionnaires to each nonresponding
address in a single language. In the United States, households receive English language forms,
while in Puerto Rico, they receive Spanish forms. The colvite English and Spanish
guestionnaires contain a message written in the other language requesting that people who prefer
to complete the survey in that language call aftel assistance number to obtain assistance or

to request the appropriate forin.2012, the Census Bureau received requests for Spanish
guestionnaires from less th@®1 percent of the mailout sample, approxirya2€0 forms

requests per panel (Fish, 2013). In 2011, the Census Bureau added tentbigcprietter a

multi-lingual biochure tested in 2009 and providing information in English, Spanish, Russian,
Chinese, Korean, and Vietnamese (Joshipura, 2010). In 2012, the Census Bureau began making
available Chinese and Korean language assistance guides when requested by the tesponden
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Language assistance guides include a full translation of the questionnaire for use as reference by
both respondents and interviewers.

The ACS provides telephone questionnaire assistance in English, Spanish, Chinese, Russian,
Korean, and Viethamese. Altto the tolifree Spanish, Chinese, Russian, Korean, and
Vietnamese help numbers reaches alamguage speaker directly. The interviewer will either
provide geeral assistance or conduct the interview. Interviewers are encouraged to convince
callers b conplete the interview over the phone.

9.5 Telephone and Personal Visit FollowJp

The call centers and regional offices that conduct the comass$ésted telephone interviewing

(CATI) and computesssisted personal interviewing (CAPI) nonresponse fellpwoperations

make every effort to hire bilingual staff. Fish (2010a) and Fish (2010b) estimate the language
needs in the 20062008 ACS CAPI and CATI operations. She found that the language

workloads in the regional offices were stable over time andtiatgional offices successfully

met the language needs of the population in their regions by hiring field representatives with
necessary language skills. She also found that the call centers successfully support at least 10 of
the top 14 critical languge needs encountered during CATI.

The regional offices train CAPI interviewers to search for interpreters within the sample
household, or from the neighborhood, to assist in data collection. The regional offices maintain a
list of interpreters who are skall in many languages and are available to assist the CAPI
interviewer in the language preferred by a household respondent. Interviewers use a flashcard to
identify the specific language spoken when they cannot communicate with alparticu

household. CAPinterviewers can also provide respondents that speak Spanish, Chinese,
Russian, Korean, Vietnamese, Polish, Portuguese, French, Haigafe, or Arabic translated
versions of some informational materials. These nagemclude an introductory lettand two
brochures that explain the survey, as well as a letter that thanks the respondent for his or her
participation.

The ACS CATI and CAPI survey instruments currently are available in both English and
Spanish. Interviewers can conduct interviewsddigonal languages if they have that capability.
Because a translated instrument is not available in languages other than English and Spanish,
interviewers translate the English version during the interview and record the results on the
English instrmert. The Census Bureau has created language assistance guides in Chinese and
Korean for interviewers to use while interviewing. These language assistance guides contain the
preferred translation in Chinese and Viethnamese. The ACS developed specidlisoard an
interviewer training module dealing with the collection of data from respondents who do not
speak English. The standard classroom interviewer training for all ACS interviewers includes
this language assistance training. The training is desigrigtptove the consistency of these
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procedures and to remind interviewers of the importance of collecting complete data for all
households.

Bilingual interviewscurrently providesupport in more than 30 languagestdrviewe language
capabilities includé&nglish, Spanish, Portuguese, Chinese, Russian, French, Polish, Korean,
Vietnamese, German, Japanese, Arabic, Haitian Creole, Italian, Navajo, Tagalog, Greek, and
Urdu.

The CATI and CAPI instruments collect important data on languglgéed issues, includgy the
frequency of the use of interpreters and of the Spanish instrument, which allows the Census
Bureau to monitor how interviewers complete survey interviews. The instruments record how
often intervievers conduct translations of their own into différesmguages. For example,

Griffin (2006b) found that in 2005, more than 86 percent of all CAPI interviews with Spanish
speaking households were conducted by a bilingual (Spanish/English) interviewer. She also
found that about eight percent of the intengesnducted with Chinespeaking households
required the assistance of an interpreter who was not a member of the household.

Additional data collected allow managers to identify CATI and CAPI cases that the call centers

and the regional offices did nodbmplete due to language barriers. A profile of this information

by language highlights those languages needing greater support. For example, Fish (2010a)
found that over the period 2006 to 2008, some
experecred moderate changes, while othersé total
changes were driven mostly by an increase or
Spanish language workloads. This research also demonstrated that estingat@geavorkloads

and the estimated linguistically isolated language workloads aligned well with the available
language assistance resources. Regional offices have hired field representatives with the
necessary language skills to accommodate their uniggeisincally isolated language

workloads.

9.6 Group Quarters

Chapter 8 describes the data collection methodology for people living in group quarters (GQ)
facilities. Two instruments are used in GQ data colleétiarpaper survey questionnaire for
interviewing GQ residents, and an automated instrument for collecting administrative

information from each facility. The Census Bureau designed anetéisled a bilingual
(English/Spanish) GQ questionnaire in 2005. Interviewers used these questionnaires to conduct
interviews with a small sample of GQ residents. An interviewer debriefing found that the
interviewers had no problems with these questionnaires and, as a result, the GQ data collection
currently uses this form. The Census Bureau will hire bilingual inteereto conduct

interviews with norEnglish speakers in Puerto Rican GQ facilities. The Group Quarters Facility
Questionnaire is available in both English and Spanish.
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9.7 Research and Evaluation

Due to limited resources, the ACS established early reseadaleaelopment priorities for the
language assistance program. Of critical importance was a benchmarking of the effectiveness of
current methods. McGovern (2004) and Griffin and Broadwater (2005) assessed the potential for
nonresponse bias due to languaggibrs. In addition, ACS staff created a Web site on quality
measures, including annual information about the effect of language barriers on survey
nonresponse. These evaluations and the Web site both show that current methods result in very
lowlevelsomnoni nt ervi ews caused by the interviewerod
language. These nonresponse levels remain low because of special efforts in the field to use
intempreters and other means to conduct these interviews. McGovern (2004) adsec#sen

level nonresponse. She found that the mail returns received froingdish speakers were

nearly as complete as those from English speakers and that the interviews conducted by
telephone and psonal visit with norEnglish speakers were as cdatp as those from English
speakers. The Census Bureau continues to monitor unit nonresponse due to language batrriers.

Language barriers can result in measurement errors when respondents do not understand the
guestions, or when interviewers incorrectbrislate a survey question. Staff developed and
tested translated language guides for use by respondents and telephone and personal visit
interviewers who conduct interviews in Korean and Chinese to reduce the potential for
translation errors. The CensusrBau has completed a complete assessment of the Spanish
instrument to improve the quality of data collected from Spasp&aking households.

To improve response in languages other than English and Spanish, the ACS tested inserting a
multi-lingual brochue into the mailings. That brochure includes translations of key messages,
encouraging respondents to call a-fodle number for assistance. As noted earlier, the ACS

added this brochure in 2011. For details of this testing, see Joshipura (2010.) AC8replzeg
research and development of additional language assistance materials for the mail and Internet
modes. Increasing levels of participation by mail and Internet can reduce survey costs and
improve the quality of final ACS data.
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Chapter 10: DatPa epar ati on and Processing
and Group Quarters

10.1Overview

Datapreparation and processing are critical steps in the survey process, particutrysiof

improving data quality. It is typical for developers of a large ongoing survey, such as the

American Community Survey (ACS) to develop stringent procedures and rules to guide these
processes and ensure that they are done in a consistent ardeac@amner. This chapter

discusses the actions taken during ACS data preparation and processing, provides the reader with
an understanding of the various stages involved in readying the data for dissemination, and
describes the steps taken to produce-ajgdlity data.

The main purpose of data preparation and processing is to take the response data gathered from
each survey collection mode to the point where they can be used to produce survey estimates.
Data returning from the field typically arrive in waus stages of completion, from a completed
interview with no problems to one with most or all of the data items left blank. There can be
inconsistencies within the interviews, such that one response contradicts another, or duplicate
interviews may be retned from the same household but contain different answers to the same
guestion.

Upon arrival at the U.S. Census Bureau, all data undergo data preparation, where responses
from different modes are captured in electronic form creating Data Capture Ridearitein

entries from the Data Capture Files are then subject to monthly coding operations. When the
monthly Data Capture Files are accumulated at-gadr a series of steps are taken to produce
Edit Input Files. These are created by merging operdtsdatus information (such as whether

the unit is vacant, occupied, or nonexistent) for each housing unit (HU) and group quarters
(GQ) facility with the files that include the response data. These combined data then undergo a
number of processg steps bire they are ready to be tabulated for use in data products.

Figure 101 depicts the overall flow of data as they pass from data collection operations through
data preparation and processing and into data products development. While there are no set
definitions of data preparation versus data processing, all activities leading to the creation of the
Edit Input Files are considered data preparation activities, while those that follow are
considered data processing activities.
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Figure 10-1: American Community Survey (ACS) Data Preparation and Processing
10.2 Data Preparation

The ACS control file is integral to data preparation and processing because it provides a single
database for all units iithe sample. The control file includes detailed information documenting
operational outcomes for every ACS sample case. For thBntaitetoperations, it documents

the receipt and chegdh date of questionnaires returned by naaithe date completed dine

internet The status of data capture for questionnaires and the results of theHehilEdIlow-

up (FEFU) operation also are recorded in this file. Chapter 7 provides a detailed discussion of
mail data collection, as well as compusesisted telemne interview (CATI) and computer
assisted personal interview (CAPI) operations.

For CAPI operations, the ACS control file stores information on whether or not a unit was
detemined to be occupied or vacant. Data preparation, which joins together saehéca
control file information with the raw, unedited response data, involves three operations:
creation and preessing of data capture files, coding, and creation of edit input files.

Creation and Preparation of Data Capture Files

Many processing procedes are necessary to prepare the ACS data for tabulation. In this section,
we examine each data preparation procedure separately. These procedures occur daily or
monthly, depending on the file type (control or data capture) and the data collection mode
(mail/internet CATI, or CAPI). The processing that produces the final input files for data
products is conducted on a yearly basis.

Daily Data Processing

The HU data are collected on a continual basis throughout the year lipteraiét CATI, and
CAPI. Sampled households first are maikedequest to complete their form on the internet and
then are subsequently maildee ACS questionnairé¢iouseholds that do not complete their
form by mail/internet selfesponse and for which a phone number is availaoleive

telephone followup. As discussed in Chapter 7, a sample of thegwmpleted CATI cases is

Version 2.0 January 30, 2014



ACS Design and Methodlogy (January 2014) Pad€6

sent to the field for kperson CAPI intariews, together with a sample of cases that could not
be mailed. Each day, the status of each sample caseaitedpa the ACS control file based on
data from data collection and capture operations. While the control file does not record
response data, it does indicate when cases are completed so as to avoid additional attempts
being made for completion in anothrode.

The creation and processing of the data depends on the mode of data collection. F2gure 10
shows the monthly processing of HU response data. Data from questionnaires received by
mail/internetare processed daily and are added to a Data Captu®Eil® on a monthly basis.
Data received by mdihternetare run through a computerized process that checks for sufficient
responses and for large households that require faljpvCases failing the process are sent to
the FEFU operation. As discussednore detail in Chapter 7, the mail version of the ACS asks
for detailed information on up to five household members. If there are more than five members
in the household, the FEFU process also will ask questions about those additional household
members. €lephone intervieers call the cases with missing or inconsistent data for corrections
or additional information. The FEFU data are also included in the data capture file as
mail/internetresponses. The Telephone Questaire Assistance (TQA) operatioses the

CATI instrument to collect data. These data are also treatethil responses as shown in Figure
10-2.

MAIL/ |
INTERNET ‘\\
\
\
\ CATI CAPI
\
MAIL/ \ y
INTERNET ‘o - s
responses s ACS control file - _ L
) P N N A Wi
I
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v 1
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Figure 10-2: Daily Processing of Housing Unit Data
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CATI follow-up is conducted at three telephone call centers. Data collected through telephone
interviews are entered into a BLAISE instrument. Operational data are transmitted to the Census
Bureau headquarters daily to update the control file with the current st&@shocase. For data
collected via the CAPI mode, Census Bureau field representatives (FRs) enter the ACS data
directlyinto a laptop during a personal visit to the sample address. The FR transmits completed
casedrom the laptop to headquarters usingeacrypted Internet connection. The control file

also isupdated with the current status of the case. Each day, status information for GQs is
transmitted tdheadquarters for use in updating the control file. The GQ data are collected on
paper forms tharesent to the National Processing Center on a flow basis for data capture

from a CAPI collection operation

Monthly Data Processing

At the end of each month, a centralized DCF is augmented with the mail, CATI, and CAPI data
collectedduring the past moht These represent all data collected during the previous month,
regardless of the sample month for which the HU or GQ was chosen. Included in these files of
mail responses are FEFU files, both cases successfully completed and those for which the
requirednumber of attempts have been made without successful resolution. As shown in Figure
10-3, monthly files from CATI and CAPI, along with thmeail/internet self responsare used as

input files in doing thenonthly data capture file processing.

At headquartes, the centralized DCF is used to store all ACS response data. During the creation
of the DCF, responses are reviewed and illegal values responses are identified. Responses of
OO0DKmbdtwd 6 and 6O6Refuseddd are i daeidentifiedleyd as
an 0601 , éapturarulet cadse some variables to be changed from illegal values to legal
values (Diskin2007c). An example of an illegal value would occur when a respondent leaves
the date of birthh | ank but gi 5 Bhs vauédidapaétbe maxsmurh dllowable

value of 115. This variabMould be recoded as age of 115 (Diskin, 2007a). Another example
woul d be pu tfront of ggfouedigitlyéad field Bhere the respondent filled in only the
last two digitsa 0 6 7 6 2007). A Variety efshese data capture rules are applied as the data
are keyed in from mail questionnairasd these same illegal values would be corrected by
telephone and field intervieweas they complete the intervielhe same ruleare applied to

internet responses through an automated set of business rules and are grouped in with the mail
data in the capture file@nce the data capture files have gone through this initiakctedaing,

the next step is processing the HU questtbas require coding.
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Figure 10-3: Monthly Data Capture File Creation

Coding

The ACS questionnaire includes a set of questions that offer the possibility einwvetsponses,
each of which requires codjrio make it machineecadable. Part of the preparation of newly
received data for entry into the DCF involves identifying these writesponses and placing
them in a series of files that serve as input to the coding operations. The DCF monthly files
include HU and GQ data files, as well as a separate file for eachimetdry. The HU and GQ
write-ins are stored together. Figure-4@iagrams the general ACS codprgcess.

Monthly Data

Capture File

| i v
Backcoding Geocoding
(automated then Industry and (automated then
clerical) Occupation Coding clerical)
(automated then
clerical)

Coding

Database

Figure 10-4: American Community Survey (ACS) Coding
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During the coding phase for write responses, fields with wrii@ values are translated into a
prescribed list of valid codes. The writes are organized into three types of coding: backcoding,
industry and occupation coding, agelocoding. All three types of ACS coding are automated
(i.e., use a series of computer programs to assign codes), clerically coded (coded by hand), or
some combination of the two. The items that are sectdongalong with the type and method

of coding,are illustrated below in Table 10

Table 10-1: Type and Method of Coding

Item Type of Coding Method of Coding
RacCe.......cccieeieeeeee Backcoding Automated with clerical followp
Hispanic Origin...........ccccceeeee... Backcoding Automated with clerical follovwup
ANCESEIY ..o, Backcoding Automated with clerical followp
Language.....ccccccceveveiieeeeeeeenenn.. Backcoding Automated with clericalollow-up
Health Insurance......................] Backcoding Automated with clerical follovup
Field of Degree..........cccvvvveeeeeee. Backcoding Automated with clerical follovwup
Computer TYpesS.....cccceevvuvvnee.] Backcoding Automated with clerical followp
Internet Service........coecvveeeeenn. Backcoding Automated with clericafollow-up
INAUSETY.....coireeee, Industry | Automated with clerical followp
Occupation..........cccvvvvvvvveveeennen. Occupation| Automated with clerical follovwup
Place of Birth.........cccevvveveennnnn. Geocoding Automated with clerical followp
Migration...........cccceeeeieeiiieninnd Geocoding Automated with clerical followp
Place of Work...............ccccuee.... Geocoding Automated with clerical followp

In 2013, the ACS added an internet option for response. The autocoding and clerk clerical coding
processes have remained the same as for all modes of response. However, the Census Bureau
anticipates the rules to change for converting internet response text to data files or for keying
mail response text to data files. Rule changes may affect the treatinspetial characters (e.qg.,
colons), resulting in a decrease in the match rate of incoming responses to the autocoder data
dictionaries, which are based on the current rules. If rule changes occur, then the autocoder may
add a process to adjust the incogitext data to match the data dictionaries. For example, the
process could remove special characters allowed under the new rules. For records that still
require clerk coding after autocoding, the new special characters would be retained and provided
to the clerks. If changes occur that affect any part of the industry and occupation coding
processes, future editions of this report will discuss the processing adjustments.in detail

Backcoding

The first type of coding idhe one involving the most ite@dackcoding.Backcoded items are
those that allow for respondents to write in some response other than the categories listed.
Although respondents are instructed to mark one or more of the 12 given race categories on the

ACS form, they also are giventheoptioo check 66 Some Ot her-nRace, 0¢
responses. For exampl e, respondents are instr
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Al aska Native, 606 they should print the name o
more speific race response. Figure -Rillustrates backcodingrocesses

All backcoded items go through an automated process for the first pass of coding. Themwritten
responses are keyed into digital data and then matched to a data dictionary. The dadaydictio
contains a list of the most common responses, with a code attached to each. The coding program
attempts to match the keyed response to an entry in the dictionary to assign a code. For example,
the question of language spoken in the home is autontaticaled to one of 380 language-cat
egories. These categories were developed from a master code list of 55,000 language names and
variations. If the respondent lists more than oneiglish language, only the first language is
coded.

However, not all cges can be assigned a code using the automated coding program. Responses
with misspellings, alternate spellings, or entries that do not match the data dictionary must be
sent to clerical coding. Trained human coders will look at each case and assign a code

One example of a combination of autocoding and fellpaclerical coding is the ancestry item.

The writein string for ancestry is matched against a census file containing all of the responses
ever given that have been associated with codes. If thecenatch, an item is coded

manually. The clerical coder looks at the partial code assigned by the automatic coding program
and attempts to assign a full code.

To ensure that coding is accura@ercenageof the backcoded items are sent through the

gudity assurance (QA) procesBhe algorithm is specified according to the number of returns in

a batchBatches of 1,000 randomly selected cases are sent to two QA coders who independently
assign codes. If the codes they assign do not match one anothercodes assigned by the
automated coding program or clerical coder do not match, the case is sent to adjudication.
Adjudicator coders are coding supervisors with additional training and resources. The
adjudicating coder decides the proper code, andase is considered complete.
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Figure 10-5: Backcoding
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Industry and Occupation Coding

The second type of coding is industry and occupation coding, which is slightly different from
backcoding. The ACS colt¢s informationcooer ni ng many aspects of t he
including commute time and mode of transpiotato work, salary, and type of organization

employing the household members. To give a clear picture of the kind of work intiwhich

resident populations engaged, the ACS also asks about industry and occupation. Industry
information relates to the personds employing
Occupation is the work the person does for that organization. To aidingabd industry and

occupation writen questions, two additional supporting questions are éskeé before the

industry question and one after the occupation question. The wording for the industry and

occupation questions are showrFigures 165, 107, and 168.

@ For whom did this person work?

If now on active duty in
the Armed Forces, mark (X) this box = [
and print the branch of the Armed Forces.

Name of company, business, or other employer

What kind of business or industry was this?
Dascribe the activity at the location whera employad.

(For exampla: hospital, newspaper publishing, mail
order house, auto engine manufacturing, bank)

Figure 10-6: ACS Industry Questions

@ Is this mainly - Mark {X) ONE box.

manufacturing?
wholesale trade?
retail trade?

oooo

other {agriculture_construction, service,
government, etc.}?

Figure 10-7: ACS Industry Type Question
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What kind of work was this person doing?

(For example: registarad nurse, parsonnel manager,
suparvisor of ordar department, sacratary,
accountant)

What were this person’s most important
activities or duties? (For axampla: patient cara,
diracting hiring policies, suparvising order clarks,
typing and filing, reconciling financial racords)

Figure 10-8: ACS Occupation Questions

From these questions, monthly processiogvertsndustry aml occupation writen responset

a code category. Prior to 2012, specialized industry and occupation coders assigned all codes.
Industry and occupation items did not gootlgh an automated assignment process. Beginning

with the 2012 data collection, industry and occupation coding incorporated automated

assignment as a first step in coding. This industry and occupation autocoder is a set of logistic
regression models,dadai ct i onari es, and consistenrmoud edits
two million clerk-coded recordsncluding group quarters and Spanish recéftt®mpson, et al.,

2012). The autocoder assigns an industry or occupation code if the quality scorerbased
agreement with clerkoded records, is sufficiently high. If one or both of industry or occupation
remain unassigned, these residual records are then assigned a code by specialized industry and
occupation clerical coders. When clerical coders are artaldssign a code, the case is sent to

an expert, or coding referralist, for a decision. Once these cases are assigned both an industry and
an occupation code, they are placed in the general pool of completed resBotisédse

autocoder and the clericadvding have independent qualdiyeckprocessedrigure 109

illustrates the industry and occupation coding process beginning with 2012 data.
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Monthly Data

Capture File

k4
Automated
Coding
Z Either Code
= Assigned?
Y

S5till Need One
ar Both Codes?

Yes
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Cases

Yes

Clerical
Coding

Meed
Reconciliation?

Yes

Coding
Expert v

] Final File

h

QA Sample
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Figure 10-9: Industry and Occupation (I/O) Coding
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Both theautomated and clerical industry and occupation coding use the Census Classification
System to code responses. This system is based on the North American Industry Classification
System (NAICS) for industry and the Standard Occupational Classification {8OC)
occupation. The Cens ugitcale eategoiiet ¢ar e bridgechdir&tfys t e mo
to the NAICS and SOC for comparisons. However, the degree of correspondence between the
systems may vary, depending on the level of specificity of responlested on the ACS. For

instance, some-digit Census industry codes correspond tedagit NAICS industry sector,

while others correspond to adgit NAICS U.S. industry. Similarly, somedigit Census

occupation codes correspond to-di§it SOC miror occupation group, while others correspond

to a 6digit SOC detailed occupation.

Standardized procedures and additional resources are maintained to aid in the assigning of
industry and occupation codes. Both the autocoder and clerical coders arecgesta

additional responses, such as education level, age, and geographic location. Clerks may also use
an alphabetical index of industries and occupations. If the name of the company or business for
which a person works is available, clerical coderslagak up the name on a reference listing of
employers and their industries. The Census Bureau has used many versions of this reference list,
often referred to as the Employer Name List (ENL). Some ENLs have been developed from
public publications while o#rs have used previously coded recofdere are also dedicated

clerks who code group quarters records and Spanish reEardBy, the coding referralists have
access to even more resources, including access to state registries and use of theinternet f
finding more information about the response.

Both the autocoder and clerical coders are subjected to regular quality checks. The autocoder
guality control (QC) process begins with referralists coding a sample of autocoded records

without seeingtheaotc oder 6 s assigned code. The two code:
di sagree, a third code is assigned by a diffe
first referralistbés codes. This thiraddecode i s

If the autocoder agrees with the third code, it is considered to be correct, otherwise, the

autocoder is considered to be in error. Analysts then review industry or occupation categories

with high error rates, looking for patterns in word combinatibias yield incorrect autocodes.

These Awordbitso are then recoded by referral
dictionaries and autocoding computer programs, updating them if appropriate.

The clerk quality assurance (QA) process beginst h a sampl e of each code
independently assigned by a different clerk who does not see the assigned code. Prior to 2012,
this sample was a fixed percentage of each «cl
rate is dynamic, basexh the number of records a clerk codes in a month. The sample must also

meet a minimum sample size. After the samples aceded, the codes then are reconciled to

determine which is correct. Coders are required to maintain a high monthly agreemeand rate a

a minimum production rate to remain qualified to code. A coduervisor oversees the QA

process.
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Geocoding

The third type of coding that ACS uses is geocoding. This is the process of assigning a
standardzed code to geographic data. Pladebirth, migration, and placef-work responses

require cothg of a geographic location. These variables can be as localized as a street address
or as general as a country of origin (Boertlein, 2067b).

The first category is plaeef-birth coding, a means of cadj responses to a U.S. state, the
District of Columbia, Puerto Rico, a specific U.S. Island Area, or a foreign country where the
respondents were born (Boertlein, 2007b). These data are gathered througiag tyuestion

on the ACS asking where the parseas born and in what state (if in the United States) or
country (if outside the United States).

The second category of geocoding, migration coding, again requires matching tkia write

responses of state, foreign country, county, city, inside/outsilénits, and ZIP code given by

the respondent to geocoding reference files and attaching geographic codes to those responses. A
series of three questions collects these dathare shown in Figure 1.

22 The following sections dealing with geocodirely heavily on Boertlein (2007b).
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@ a. Did this person live in this house or apartment
1 year ago?

[ ] Personis under 1 year old 2 SKIP to
question 16

L[] Yes, this house 2 SKIP to question 16

[ No, outside the United States and
Puerto Rico — Print name of foreign country,
or LS. 'L-"u?m Islands, Guam, etc., below;
then SKIP fo question 16

[] No, different house in the United States or
Puerto Rico

b. Where did this person live 1 year ago?

Address (Number and street name)

MName of city, town, or post office

MName of U.5. county or
municipio in Puerto Rico

Mame of U.5. state or
Puerto Rico ZIP Code

Figure 10-10: ACS Migration Questions

First, respondents are asked if they lived at this address a year ago; if the respondent answers no,
there are several followp questions, such as the name of the city, country, state, and ZIP code
of the previousrome.

The goal of migration coding is to code responses to a U.S. state, the District of Columbia,

Puerto Rico, U.S. Island Area or foreign country, a county (municipio in Puerto Rico), a Minor
Civil Division (MCD) in 12 states, and place (city, town pmst office). The inside/outside city

limits indicator and the ZIP code responses are used in the coding operations but are not a part of
the final outgaing geographic codes.

The final category of geocoding is plasckwork (POW) coding. The POW codingigstions and
the questionforemply er 6 s name ar-®d. shown Figure 10
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@ a. LAST WEEK, did this Persnn work for pay
at a job (or business)?

[l Yes = SKIP to question 30
[ ] No - Did not work {or retired)

b. LAST WEEK, did this person do ANY work
for pay, even for as little as one hour?

[ ] Yes
[ No = SKIP to question 35a

1
@ At what location did this person work LAST

WEEK? if this person worked at more than one
location, print where he or she worked maost
last week.

a. Address (Number and street name)

If the exact address is not known, givea
description of the location such as the building
name or the nearest street or intersection.

b. Name of city, town, or post office

c. Is the work location inside the limits of that
city or town?

L[] Yes

[] Mo, outside the city/town limits

d. Name of county |

e. Name of U.5. state or foreign country

f. ZIP Code

Figure 10-11: ACS Placeof-Work Questions

The ACS questionnaire first establishes whether the respondent worked in the previouk week.
this question i s -upqguesiong regdrding the mhygsicabldcatibnoot thiso w
work are asked.
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The POW coding requires matching the wiitgesponses of structure number and street name
address, place, inside/outside city limits, cqustate/foreign country, and ZIP code to reference

files and attaching geographic codes to those responses. If the street address location information
provided by the respondent is inadequate for
necessargadditional information. Again, the inside/outside city limits indicator and ZIP code
responses are used in the coding operations but are not a part of the final outgoing geographic
codes.

Each of the three geocoding items is coded to different levelsagfraphic specificity. While
placeof-birth geocoding concentrates on larger geographic centers (i.e., states and countries), the
POW and migratiogeocoding tend to focus on more specific data. Tabi2 isGan outline of

the specificity of geocoding kype.

Table 10-2: Geographic Level of Specificity for Geocoding

Foreign countries | States and | Counties and
Desired precisiond (including: | statistically statistically Census
provinces,

geocoded items continents, and | equivalent equivalent ZIP | designated Block

regions) entities entities codes places levels
Place of birth ........ X X
Migration ......... X X X X
Place of work ........ X X X X X X

The main refeence file used for geocoding is the State and Foreign Country File (SFCF). The
SFCF contains two key pieces of information for geocoding. They are:

I The names and abbreviations of each state, the District of Columbia, Puerto Rico, and the
U.S. Island Ares.

1 The official names, alternate names, and abbreviations of foreign countries and selected
foreign city, state, county, and regional names.

Other reference files (such as a military installation list and City Reference File) are available
andusedinimt ances where 66the respondentds i nfor me
instructions or is incompletedd (Boertlein, 2

Responses do not have to match a reference file entry exactly to meet requirements for a correct
geocode. The coding algorithior this automated geocoding allows for equivocations, such as
using Soundex values of letters (for example, m=n, f=ph) and reversing consecutive letter
combhnations (ie=ei). Each equivocation is assigned a numeric value, or confidence level, with
exact natches receiving the best score or highest confidence (Boertlein, 2007b). A preference is
given for matches that are consistent with any check boxes marked and/or response boxes filled.
The responses have to match a reference file entry with a relatigbliekel of confidence for

the automated match to be accepted. Soundex values are used for most types of geocoding and
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gererally are effectivén producing matches for given responseable 103 summarizes the
properties of the geocoding workload byegairy of codes that were assigned a code
automatically.

Table 10-3: Percentage of Geocodin@ases With Automated Matched Coding

Characteristic Percentage of Cases Assigned a Cod
Through Automated Geocoding
Place of Birth 99 Percent
Migration 98 Percent
Place of Work 55 Percent

The remaining responses that have not been assigned a code through the automated system are
processed in computassisted clerical coding (CACC) operations. The CACC coding is

seprated, with one operation coding to pkeeel and one coding to blodkvel responses.

Both the placeand blocklevel CACC operations involve lorgrm, specially trained clerks

who use additional reference materials to code responses that cannotusziresing the

standard reference files and procedures. Clerks use interactive computer systems to search for
and select reference file entries that best match the responses, and the computer program then
assigns the codes assated with that geographentity. The CACC operations also generally

are effective at assigning codes.

All three geocoding itends place of birth, migration, and place of wérkequire QA to ensure

that the most accurate code has been assigned. The first step of assigning a tjeocode,
automated coding system, currently does not have a QA step. In both the 1990 and 2000
Decennial Cesuses, the automated coding system had an error rate of less than 2.4 percent of all
cases (Boertlein, 2007a); since then, the automated coder sdiaganadergone revisions and

has been shown to have an even lower error rate.

Among the placef-birth, migration, and plaeef-work cases that were not assigned geocodes
by the automated coding system and that subsequently are sent to CACC, 5 pdrbergeil

to three ndependent clerical coders. If twat ofthreecoders agree on a match, the third coder

is assigned an error for tikase. Coders must maintain an error rate of less than five percent per
month(Boertlein, 2007a).

For POW blocKevel coding, the QA protocol is slightly different. Blodgvel coders must

maintain an error rate at or below 10 percent to continue coding. These coders also are expected
to haveanuncodeable ratef 35 percent or les If blocklevel coders do not maintaihese

levels, 100 perent of their work is reviewed for accuracy, and additional training may be

provided (Boertlein, 2007a).
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The QA system for ACS geocoding also includes feedback to the coders. Those with high error
rates or high uncodeable rates, &l ws those who have low production rates or make consis
tent errors, may be offered additional training or general feedback on how to improve

Figure 1012 illustrates automatic geocoding.

/ Monthly ."/\,

I data capture ' |
\ fle \
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Create geoceding
files

l Y
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birth input input work input
file file file
A
Automated
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Need
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¥

‘\. Clerical /
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/

Figure 10-12. Geocoding
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10.3 Preparation for Creating Select Files and Edit Input Files

The final data preparation operation involves creating Select Files and Edit Input Files for data
processing. To create these files, a number of preparatory steps nnikiwed. By the end of

the year, the response data stored in the DCF will have been updated 12 times and will become a
principal source for the edihput process. Coding input files are created from the DCF files of
write-in entries. Edit Input Files cobine data from the DCF files and the returned coding files,

and operaonal information for each case is merged with the ACS control file. The resulting file
includes housing and person data. Vacant units are included, as they may have some housing
data.

Creation of the Select and Edit Input Files involves carefully examining several components of
the data, each described in more detail below. First, the response type and number of people in
the household unit are assessed to determine inconsistermuensdsthe return is examined to
establish if there are enough data to count the return as complete, and third, any duplicate returns
undergo a process of selection to assess which return will be used.

Response Type and Number of People in the HU

Each HUis assigned a response type that describes its status as occupied, temporarily
occupied, vacant, a delete, or noninterview. Deleted HUs are units that are determined to be
nonexistent, demolished, or commercial units, i.e., out of scopledACS.

While t his type of <classification already exi st
to 66vacantdb6 or even to O66noninterviewbdé6d und
number of persons in the HU, in combination with other variablggerneral, if the return

indicates that the HU is not occupied and that there are no people listed with data, the record and
number of people (which equals 0) is left as is. If the HU is listed as occupied, but the number of
persons for whom data are repdrte 0, it is considered vacant.

The data also are examined to determine the total number of people living in the HU, which is
not always a straightforward process. For example, on a mail return, the count of people on the
cover of the form sometimes magt match the number of people reported inside. Another
inconsigency would be when more than five members are listed for the HU, and the FEFU fails
to get information for any additional members beyond the fifth. In this case, there will be a
difference letween the number of person records and the number of people listed in the HU. To
reconcile the numbers, several steps are taken, but in general, the largest number listed is used.
(For more details on the process, see Pov281%7.)

Determining if a Return Is Acceptable

The acceptability index is a data quality measure used to determine if the data collected from an
occupied HU or a GQ are complete enough to include a person record. FiglgdlLbtrates
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the acceptability index. Six basic demograpjuestions plus marital status are examined for

answers. One point is given for each question answered for a total of seven possible points that
could be assigned to each person in the household. A person with a response to either age or date
of birth scoes two points because given one, the other can be derived or assigned. The total
number of points is then divided by the total number of household members. For the interview to
be accepted, there must be an average of 2.5 responses per person in tiédhélmedehold

records that do not meet this acceptability index are classified as noninterviews and will not be
included in further data processing. These cases will be accounted for in the weighting process,
asdescribedn Chapter 11.

{ N

ACCEPTABILITY INDEX = INDEX COUNT/ # PERSONS IN HU

AGE/
SEX MARITAL HISPANIC
o) DATE OF RELATIONSHIP STATUS ORIGIN
BIRTH o ) m
2)
# PERSONS
INHU

Figure 10-13: Acceptability Index

If the Acceptability Index igreater thar.5, the person record is accepted as a complete return.

If the Acceptability Index i¢ess than 2.5, the person recordag accepted as a corepe return.

Unduplicating Multiple Returns

Once the universe of acceptable interviews is deteuhitne HU data are reviewed to

unduplicate multiple returns for a single HU. There are several reasons why more than one
response can exist for an HU. Ausehold might return two méitternetforms, one in response

to therequest to complete by internahd a second in response to the replacement mailing.
Depending on the timing, l@usehold might returmanternet response arailed form, but also

be irterviewed in CATI or CAPI before thaternet omail form is logged in as returned. If

more than one return exists for an HU, a quality index is used to select one as the final return.
This index is calculated as the percentage of items with respons&sioeitotal number of

items that should have been completed. The index considers responses to both population and
housing items.

The mode of each return also is considered in the decision regarding which of two returns to
accept, with preference gendyajiven to mailinternetreturns. For the more complete set of
rules, see PowergQ12.
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After the resolution of multiple returns, each sample case is assigned a value for three critical
variable® data collection mode, month of interview, and case status month in which data

were collected from each sample case is determined and then used to define the universe of cases
to be used in the production of survey estimates. For example, data collected in January 2013
were included in the 2012 ACS data prots released in 2013 because the data collected were
associated with the 2012 ACS data collection. Similarly, data collected in December 2013 as part
of the 2014 ACS will be included with the 2014 ACS data products that are released in 2015
because the ¢ collected are associated with the 2014 ACS data collection.

10.4 Creating the Select Files and Edit Input File

Select Files

Select Files are the series of files that pertain to those cases that will be included in the Edit Input
File. As noted above, thefites include the case status, the interview month, and the data collec
tion mode for all cases. The largest select file, also called the Omnibus Select File, contains
every available case from 14 months of sadplee current (selected) year and Novembet a
December of the previous year. This file includes acceptable and unacceptable returns.
Unaccepable returns include initial sample cases that were subsampled out at the CAP stage,
returns that were too incomplete to meet the acceptability requirenhe@iddition, while the
66current year 66 includes all cases sampled i
were completed in that year. This file is then reduced to include only occupied housing units and
vacant units that are to be tabuthie the current year. That is, returns that were tabulated in the
prior year, or will be tabulated in the next year, are excluded. The final screening removes
returns from vacant boats because they are not included in the ACS estimation universe.

Edit In put Files

The next step is the creation of the Housing Edit Input File and the Person Edit Input File. The
Housing Edit Input file is created by first merging the D@kiseholdlata with the codes for

computer and internet access. This file is then menggdthe Final Accepted Select File with

the DCF houimg data. Date variables then are modified into the proper format. Next, variables

are given the prefix 06U, 0606 followed by the v
Finally, answerstat ar e O06Dond6t Know6d6 and OORefusedd s
edit process.

The Person Edit Input File is created by first merging the DCF person data with the codes for
Hispanic origin, race, ancestry, languafigd of degreeplace of vork, health insurancegnd

current or most recent job activity. This file then is merged with the Final Accepted Select File to
create a file with all person informan for all accepted HUs. As was done for the housing items,

23 See Chapter 7 for a full discussion of subsampling and the ACS
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the personitems aresetbwvit a 6 60U66 in front of the variabl e
unedited variables. Next, various name flags are set to identify people with Spanish surnames
and t hosenawnedhd ofdinrosnt names, such as 00f emal ec

nunmber of people in an HU is greater than the number of person records, blank person records

are created for them. The data for these records will be filled in during the imputation process.
Finally, as with the housi ngb vaanrsiwaebrlse sar ed 6sDeotn
blank values for the edit process. When complete, the Edit Input Files encompass the information
from the DCF housing and person files but only for the unduplicated response records with data
collected during the calendar year.

10.5 Data Processing

Once the Edit Input Files have been generated and verified, the edit and imputation
process begins. The main steps in this process are:

1 Editing and imputation

1 Generating recoded variables

1 Reviewing edit rests

1 Creatinginput files fa data products

10.6 Editing and Imputation
Editing

As editing and imputation begins, the data file still contains blanks and inconsistencies. When
data are missing, it is standard practice to use a statistical procedure called imputation to fill in
missing esponses. Filling in missing data provides a complete dataset, making analysis of the
data both feasible and less complex for users. Imputation can be defined as the placement of
one or more estimated answers into a field of a data record that previadsiyp klata or had
incorrect or implausible data (Groves et al., 2004). Imputed items are flagged so that analysts
undestand the source of these data.

As mentioned, the blanks come from blaniced invalid responses and missing datanarnet

returnsor mail questionnaires that were not corrected during FEFU, as well as from CATI and

CAPl cases with answers of OO0ORefusal 66 or 006D
variables for thelevenquestions that allow for opeanded responses. Apeeliminary step,

data are separated by state because the HU editing and imputation operations are completed on a
stateby-state basis.

Edit and imputation rules are designed to ensure that the final edited data are as consistent and
complete as possibind are ready for tabulation. The first step is to address those internally
inconsistent responses not resolved during data preparation. The editing process looks at
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intemally contradictory responses and attempts to resolve them. Examples of camyadict
responses are:

1 A person is reported as having been born in Puerto Rico but is not a citizen of the United
States.

1 A young child answers the questions on wage or salary income.

1 A person under the age of 15 reports being married.

1 A male responds tde fertility question (Diskin, 2007a).

Subject matter experts at the Census Bureau develop rules to handle these types of responses.
The application of such edit rules help to maintain data quality when contradictory responses

exist. Some edits are moreraplex than others. For example, joint economic edits look at the
combination of multiple variables related to
activity, industry, type of work, and income. This approach maximizes information that can be

usal to impute any economielated missing variables. As noted by Alexander et al. (1997),

Editing the ACS data to identify for obviously erroneous values and imputing reasonable
values when data were missing involved a complex set of procedures. Demagysaghe
economists familiar with each specific topic developed the specific procedures for
different sets of data, such as marital status, education, or income. The documentation of
the procelures is over 1,000 pages long, so only a very general discugsidre given

here.

As Alexander et al. (1997) note, edit checks encompass range and consistency. They also
provide justification for the edit rules:

The consistency edit for fertility (6how man
response fromrayone identified as Male or under age 15. In setting a cutoff like this, a

deci sion must be made based on the tWiavas@bou
than O0true positives. 0 The consi stagonafy edi t
value, property taxes, and other variables. When the combination of variables is improbable

for a particular area, several variables may be modified to give a plausible combination with
values as close as possible to the original.

Another edit stepelates to the income components reported by respondents for the previous 12
months. Because of general prlegel increases, answers from a survey taken in Januasy 20

are not directly comparable to those of DecembéBbd@cause the value of the doltdranged

during this period. Consumer Price Index (CPI) indexes are used to adjust these income compo
nents for inflation. For example, a household interviewed in MartB &dports their income

for the preceding 12 mont®sMarch 2.2 through February 2. This reported income is

adjusted to the reference year by multiplying it by the€3{0anuaryDecember 203) CPI and
dividing by the average CPI for March 20 2013.
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Imputation

There are two principal imputation methods to deal with missing or incenstéd assign

ment and allocation. Assignment involves looking at other data, as reported by the respondent, to
fill in missing responses. For example, when determining sex, if a person reports giving birth to
children in the past 12 months, this wouldicate that the person is female. This approach also

uses data as reported by other people in the household to fill in a blank or inconsistent field. For
example, if the reference person and the spouse are both citizens, a child with a blank response to
citizenship is assumed also to be a citizen. Assigned values are expected to have a-igh prob
ability of correctness. Assignments are tallied as part of the edit output.

Certain values, suchasape®® educ at i oaneariore actutai iwhempdadtfrom
another HU or from a person with similar characteristics. This commonly used approach of
imputation is known as hateck allocation, which uses a statistical method to supply responses
for missing or inconsistent data from responding HUs or lpdopghe sample who are similar.

Hot-deck allocation is conducted using a-detk matrix that contains the data for

prospective donors and is called upon when a recipient needs data because a response is
inconsistent or blank. For each question or iteaject matter analysts develop detailed
specification outlines for how the haleck matrices for that item are to be structured in the
editing system. Classifitian variables for an item are used to determine categories of
66donor s 606 (s)irtheechotdeak.d’ heseadonars arecrecords of other HUs or

people in the ACS sample with complete and consistent data. One or more cells constitute the
matrix used for allocating one or more items. For example, for the industry, occupation, and
placeof-work questions, some blanks still remain after backcoding is conducted. Codes are
allocated from a similar person based on other variables such as age, sex, education, and
number of weeks worked. If all items are blank, they are filled in using datataitbfrom

another case, or donor, whose responses are used to fill in the missing items for the current
case, the O606recipient.d®dd6 The allocation proce
Bureau (2006a).

Some hotdeck matrices are simple and contanly one cell, while others may have thousands.
For example, in editing the housing item known as tenure (which identifies whether the housing
unit is owned or rented), a simple higck of three cells is used, where the cells represent
responses fromrggle-family buildings, multiunit buildings, and cases where a value for the
guesion on type of building is not reported. Alternatively, dozens of different matrices are
defined with thousands of cells specified in the joint economic edit, where maonsfae used

to cakgorize donors for these cells, including sex, age, industry, occupation, hours and weeks
worked, wages, and sedimployment income.

Sorting variables are used to order the input data prior to processing so as to determine the best
matches for hotdeck allocation. In the ACS, the variables used for this purpose are mainly geo
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graphic, such as state, county, census tract, census block, and basic street address. This sequence
is used because it has been shown that housing and populamcteristics are often more

similar within a given geographic area. The sorting variables for place of work edit, for example,

are used to combine similar people together by industry groupings, means of transportation to
work, minutes to work, state oésidence, county of residence, and the state in which the person
works.

For each cell in the hateck, up to four donors (e.g., other ACS records with housing or
populdion data) are stored at any one time. Thedwsuk cells are given starting values
determined in advance to be the most likely for particular categories. Known asectld
values, they are used as donor values only in rare instances where there are no donors.
Procedures are employed to replace these starting values with actual donarases with
similar characteristics in the aent data file. This step is referred to as-thetk warming.

The edit and imputation programs look at the housing and person variables according to a
predeermined hierarchy. For this reason, each itemniesponse record is edited and imputed in

an order delineated by this hierarchy, which includes the basic person characteristics of sex, age,
and relationship, followed by most of the detailed person characteristics, and then all of the
housing items. Fally, the remainder of the detailed person items, such as migration and place of
work, are imputed. For HUs, the edit and imputation process is performed for each state
separately, with the exception of the place of work item, which is done at the hks@haFor

GQ facilities, the data are processed nationally by GQ type, with facilities of the same type (e.qg.,
nursing homes, prisons) edited and imputed together.

As they do with the assignment rules, subject matter analysts determine the numlkeaatice
the variables used for the hdé¢ck imputation process. This allows the edit process to apply
both assignment rules to missing or inconsistent data and allocation rules as part of the edit
process.

In the edit and imputation system, a flag is agged with each variable to indicate whether or

not it was changed and, if so, the nature of the change. These flags support the subject matter
analysts in their review of the data and provide the basis for the calculation of allocation rates.
Allocationrates measure the proportion of values that requireddakt allocation and are an
important measure of data quality. The rates for all variables are provided in the quality
measures section on the ACS Web site. Chapter 15 also provides more inforimatiothese
guality meaures.

Generating Recoded Variables

New variables are created during data processing. These recoded variables, or recodes, are
calcdated based on the response data. Recoding usually is done to make commonly used,
complex variablesiserfriendly and to reduce errors that could occur when users incorrectly

recode their own data. There are many recodes for both housing and person data, enabling users
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toundest and characteristics of an ar engpaddsothgreopl e,
important categories.

Data usersé6 ease and convenience i s a primary
one recode variable is O060Presence of Persons
precise age ranges for all gae in a given county or state, having a recoded variable that will

give the number and percentages of households in a region with one or more people aged 60 or
over in a household provides a useful statistic for policymakers planning for current aad futur

social needs or interpreting social and economic characteristics to plan and analyze programs

and polcies (U.S. Census Bureau, 2006a).

Reviewing Edit Results

The review process involves both review of the editing process and a reasonableness review.
After editing and imputation are complete, Census Bureau subject matter analysts review the
resulting data files. The files contain both unedited and edited data, together with the
accompanying impmation flag variables that indicate which missing, incstesit, or incomplete

items have been filled by imputation methods. Subject matter analysts first compare the unedited
and edited data to see that the edit process worked as intended. The subject analysts also
undertake their own analyses, looking for penfis or inconsistencies in the data from their
perspectives. If yeao-year changes do not appear to be reasonable, they institute a more
comprehensive review to reexamine and resolve the issues. Allocation rates from the current year
are compared witthose ofprevious years to check for notable differenéeseview is

conductedy variable and results on unweighted data are compared across years to see if there
are substantial differences. The initial review takes place with national data, and &nather

review compares data from smaller geographic areas asuobuntiegJiles, 2007)Analysts

also examine unusual individual cases that were changed during editing to enstaeyaccu

These processes also are carried out after weighting and swdpfan@liscussed in Chapter
12).

The analysts also use a number of special reports for comparisons based on the edit outputs and
multiple years of survey data. These reports and data are used to help isolate problems-in specifi
cations or processing. Thawlude detailed information on imputation rates for all data items, as
well as tallies representing counts of the number of times certain programmed logic checks were
executed during editing. If editing problems are discovered in the data during teig rev

process, it is often necessary to rerun the programs and repeat the review.

Creating Input Files for Weighting

Once the subject matter analysts have approved data within the edited files, and their associated
recodes, the files are ready to servenpsts to thewveightingoperation. If errors attributable to
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editing problems are detected during the creation of data products, it mayebsamgto repeat
the editing and review processes.

10.7 Multiyear Data Processing

ACS multiyear estimatesavepublished for the first time in 2008 based on thg=2ar combined
file from the 2005 ACS, 2006 ACS, and 2007 ACS. To do this, multiyear edited data (or
microdata)were useds the basis for producing they8ar ACS tabulated estimates for the
multiyear periodThis discussion will focus otihe 20112013 3year and 2002013 5year files
and describe the steps to implement multiyear data processing.

A number of steps must be appl i mwmaketheocont he pr ev
sistent for multiyeaprocessing. The first step is to update the current residence geography for
2011and 202 data to 2@3 geography. The mosbmplexstep in the process pertains to how

the vintage of geography in the O606PI aee of Wo
updated to bring them up to the current yead 80T his step isequiredbecause the 20Jedited

data for these variables and recodesin 201lvintage geography, and in PDvintage

geography for the A2 edited data. The geocodes in these vésghnd recodes from prior years

need to be converted in some way to current geography. This transforreaemomplished

using a matching process to multiyear geographic bridge files to update these variakl&s to 20
geographyBoertlein, 2008)Inflation adjustments also must be applied to etary income and

housing variables and recodes to inflate them up to a constant reference yda&fof gt

20111 2013 edited file. Yet another step is needed to deal with variable changes across years, so
thata consistent-3ear file may be created. A crosswalk table for the multiyear process attempts

to map values of variables that changed across years into a consistent format. For the creation of
the 2@ 1i 2013 file, only two recode variables were identifiethioge definition had changed over

the period: Veteranbés Period of Service (VPS)
To make them consistent for they8ar file, both recodes were recreated for thEl2Md 202

data using the 2@ algorithm. When albf these modifications have been applied to the prior

year 6s data, these dadataint@aan anweghtedomuliiyeadedived t h t h e
dataset. Tabulation recodes are then recreated from this file, and the outputs ot#dss pro

joined with he 3year weights and edited data to create the multiyear weighted and edited file.

At this point the 3year ACS edited and weighted data file will be suitable for input to the data
products systenSee Figure 104 for a flowchart showing high level prassflow.
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[ START ]

Step A: Create-gear file of current
residen@ geography

\

Step B: Apply current residence geograph
to 2011-2012 edited data

\
Step C: Convert 2012012 place of work
and migration geography to 2013
geography
v
Step D: Inflate 2012012 income and
housing variables to 2013

Step E: Applvariable
crosswalk for consistency

v

Step F: Combine adjusted edited
data into 3year unweighted file

v

Step G: Regenerate tabulation recode;
(3-year)

v

Step H: Include edited data with
number of weights and
tabulation recodes

i

[ DONE ]

Figure 10-14: Multiyear Edited Data Process
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Chapter11:Wei ghti ng and Estimati on

11.1Overview

In generalthe Censs Bureau will produce and publish estimates for the same set of statistical,
legal, and administrative entities as the previously published Census long form: the nation, states,
American Indian and Alaska Native (AIAN) areas, countear{icipiosin PuertoRico), minor

civil divisions (MCDs), incorporated places, and census tracts, among others (see Chapter 14,
ADat a Di s sTeCensastBurean wil) publish up to three sets of estimates for a
geographic area depending on its total population.

1 For allstatistical, legal, and administrative entities, including census tracts, block groups,
and small incorporated places, such as cities and towns, the Census Bureau publishes 5
year estimates based on data collected during the 60 months of the five mwaist rec
calendar years.

1 For geographic entities with populations of at least 20,000, the Census Bureau will also
publish 3year estimates based on data collected during the 36 months of the three most
recent calendar years.

1 For geographic entities with poputats of at least 65,000, the Census Bureau will also
publish singleyear estimates based on data collected during the 12 months of the most
recent calendar year.

The basic estimation approach is a ratio estimation procedure that results in the assifyjnment o
two sets of weights: a weight to each sample person record, both household and group quarters
(GQ) persons, and a weight to each sample housing unit (HU) rek®rdith most household
surveys, weights are used to bring the characteristics of the saxmento agreement with

those of the full population by compensating for differences in sampling rates across areas,
differences between the full sample and the interviewed sample, and differences between the
sample and independent estimates of basic deaphbic characteristiqg\lexander, Dahl, &

Weidman, 1997)

In particular, the ACS useatio estimatioro take advantage of independg@aipulation
estimates by sex, age, race, and Hispanic origin, and estimates of tofadddUsed by the
Population Estimates Program (PEP) of the Census BuFéairesults in amcreasean the
precision of the estimat@sdcorrecs for under/overcoveragéy geography and demographic
detail. This method also produces ACS estimates comgigtith the population estimates by
these characteristics and the estimates of total HUs for each county in the United States.

For any givergeographi@area, a characteristic total is estimated by summing the weights
assigned to the people, householdsyilias, or HUs possessing the characteriggtimates of
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population characteristics are based on the person wEsjithates of family, household, and
HU characteristics are based on the HU weight.

Sectiors 11.2 11.6describe the singlgear weightingand estimatiomnethodology for

calculating person weights for the @@rsorrecords as implemented fibre2011ACS forward.

This weighting for GQ persons is done independently of the weightirtdgsrSectionsl1.7 0
describe the singlgear weighting methodology for calculatikty) weights and person weights

for the household sample records ttee 2009ACS forward. The weighting for housel

persons makes use of the GQ person weights so that the household and GQ person weights can
be combined to produce estimates of the total populatre the methodology for the

multiyear weighting is largely the same as the shyglar weighting methaology, Sectiori1.11
outlines where thenultiyear @8- and 5year)weightingmethodology differérom the singleyear
methodology.

11.2 ACS Group quarters person weighting

Since the 2006 data collection year, estimates from thel#@8 included data from both people
living in HUs and GQs. The weighting and estimation methodology for GQs significantly
changed for the 2011 data year going forward. Readers who are interested in the methodology
used prior to 2011 shoutdference the 22010 revision of this chapter posted on the ACS web
site The new methodology was designed to address a significant limitation of the current sample
design and the previous weighting methodology. Due to constraints on both sample size and
budget, the sang design was optimized at the state level rather than the small area level as is
the case for the HU sample. In addition, the lack of independent GQ population estimates at the
substate level led to the decision to optimize the weighting at the stdtadewnell to support the

GQ products that are released at that level. The-oHdbhowever, was increased substate

variation in both the estimate of total GQ population and the characteristics of that population.
As a result of this variation, there warany counties and tracts that did not have GQ
representation even with the fiyear estimatefAsiala, Beaghen, & Navarro, Using Imputation
Methods to Improve the American Community Survey Estimates of the Group Quarters
Paoulation for Small Geographies, 201This variation was substantial enough to impact the
estimates of the characteristics of the total resident population for the substate areas, including
counties(Beaghen & Stern, 2009)

To address this limitation, a new GQ estimation methodology was developed and implemented
with the 2011 data products. At its core is a mass imputation procedure whereby whole person
records taken from the interviewed sample are copied (i.e., impatedjotin-sample GQs. By
doing so, the GQ estimates better reflect the substate distribution of the GQs present on the
sampling frame and reduce the variability in the substate estimates.
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This estimation methodology has four basic components:

Construt enhanced GQ imputation frame

Select donors for whole person record imputation into seleghrggmple GQs
Weighting

1 Construct the posmputation microdata

= =4 A

Each component is described in detail ingbhbsequent sections.
11.3 Construct Enhanced GQ Imputation Frame

The goal of the enhanced GQ imputation frame is to start with the sampling frame for the given
year (see Chapter 3 for more details) and update that frame with all information regarding the
frame that is collected during the year. Most updatdsatteaavailable come from sample cases
that were fielded after the creation of the sampling frame. These updates include: number of
persons residing in the GQ, GQ type, and identification of nonexistent-of-sabpe GQ

facilities.

If only the size of th sampled facilities were updated on the enhanced frame then the imputation
into the notin-sample facilities would not reflect the trends observed in tsample facilities.
Forexample, if GQs that were in sample for a particular major type are teldaegarger than
expected the same trersdexpectedo occur in the nein-sample GQs of the same major type

For this reason, the expected populations of themsample GQsre adjustedsing the

observed relationship between the observed and exppopulation of the isample GQsThis
adjustment is calculated within cells defined by major GQ type (see Talllelylsize class

(less than 16, 16 to 399, 400 or greater).

Table 11-1: Major GQ Type

Major GQ type Definition Institutional/Noninstitutional
0 Correctional Institutions 0 Federal Prisons Institutional
1 Correctional institutions - Other Institutional
2 Juvenile Detention facilities Institutional
3 Nursing homes Institutional
4 Other Long -Term Care facilities Institutional
5 College Dormitories Noninstitutional
6 Military facilities Noninstitutional
7 Other Noninstitutional facilities Noninstitutional

To improve the imputation, a flag is set on the enhanced frame to identify-sexjéeilities. A

facility is designated as a single sex facility if either the federal Bureau of Prisons demographics
file, both the most recent census and historical ACS sample interview data, or the most recent
census for facilities with no historical AGample interview data reflect a sex distribution that is
either at least 90% male or female. GQs identified as a single sex GQ will only have persons of
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that sex imputed into that facility. All other GQs will not take sex into account when imputing
recordsinto the facility. For more information on creating the enhanced frame, see the detailed
computer specification&astro, 2012hb)

11.4 Select Donors for Imputation

The overarching goal of the imputation procedure is for thetatdbGQ estimates to better
reflect the distribution present on the frame. To accomplish this, this goal is separated into two
objectives:

1 To establish representation of county by major type in the tabulations for each
combination that exists on the fraroe the E, 3-, and 5year data.

1 To establish representation of tract by major type in the tabulations for each combination
that exists on the frame for theybar data.

To accomplish these two objectives, while providing some limits on the degree ¢dfimpu
required, the imputation is targeted towards two groups:

1 All not-in-sample GQs that have an expected population of greater than 15 persons will
be selected to receive imputed whole person records.

1 A subset of the nah-sample GQs that have an exjgecpopulation of 15 or fewer
persons will likewise be selected as necessary in order to achieve the two objectives
stated above.

The larger GQs are selected with certainty to ensure a base distribution of the GQ estimates in
the broadest set of geographreas. Since these GQs contain the largest proportion of the GQ
population, targeting these GQs to receive imputed records will have the greatest visibility and
impact on the estimates. The smaller GQs are selected only as needed to achieve the stated
objectives. Thus, if there is a tract by major type combination that exists on the enhanced frame
that is comprised of entirely small GQs, then one small GQ will be selected at random to
represent the set of small GQs that exist for that combination.

Once theGQs are selected for imputation, the number of imputed person records to allocate to
each GQ is determined. For the larger GQs, the number of imputed GQ person records is
calculated as the larger of 2.5% of the expected population or one. For the &Qalle¢he

number of imputed person records is the larger of 20% of the expected population or one.

Once the subset of not-sample GQs has been selected and the number of GQ imputed records
to be assigned to the GQ has been computed, donors from thesimezhsample are selected.

The selection process is implemented through an expanding search algorithm that first searches
for a donor within county of the same specific GQ type. The specific types are a more detailed
breakdown of the seven major types intore than 30 specific types. For example, the major

type for correctional institutions is further classified into federal prisons, state prisons, jails, and
half-way houses. If a donor is not found, the search expands to within county but of the same
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