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Overview of Session

« Evolution of the American Community Survey
e Current Design

e Current Status, Issues and Challenges
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Evolution of the American
Community Survey (ACS)
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Stages of ACS Development

e 1981 -1993 Design Origins and Early
Proposals

e 1994 -1996 Development of Continuous
Measurement Prototype

e 1994 on Consultations
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Stages of ACS Development

1996 - 1998 Operational Testing
1999 - 2004 Demonstration Period
2005 on Full implementation

2005 on Survey Improvement
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Design Origins and
Early Proposals

Concept of “rolling sample design”

Mid-decade census
Proposed “Decade Census Program”

Continuous measurement alternatives to the
Census 2000 long form
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Development of Continuous
Measurement Prototype

Continuous Improvement Frame
Intercensal Long Form Survey

Integrated Estimates Program

General Purpose Frame

Drastic Reduction of 2000 Census Content
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Intercensal Long Form Survey
Design Elements

 Monthly samples

« Mail, phone and personal visit data collection
— with subsampling

* Reference period should be date of interview
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Intercensal Long Form Survey
Design Elements

e Ratio adjustments to independent estimates

« All survey estimates will be averages
— 12 months
— 36 months
— 60 months
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Consultations

Congressional briefings
Technical workshops
User meetings

Advisory committee and oversight group
meetings

Information meetings with federal government
agencies
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Consultations

e Resulted in additional changes to basic
design

e Cost and accuracy tradeoffs debated
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Operational Testing

e Conducted initial testing in 4 sites, later
expanded to additional sites

e Priority given to develop and evaluate critical
methods for housing unit universe

* Revisions made to prototype and additional
research identified
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Demonstration Period

e Goal to provide critical assessments of
— Feasibility

— Quality
— Comparability with Census 2000
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Full implementation

e Plan to expand to full sample in 2005
— All states and Puerto Rico

* Plan to delay expansion until 2006 to include
population living in places other than housing
units (group quarters population)

e Critical for the ACS to continue to monitor
guality and operational efficiency
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Survey Improvement

o Continuous improvements have been made
In the design of the ACS since Its inception

o Larger-scale research projects expected after
survey In place
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Current Design

Sample design

Data collection and capture
Data processing

Weighting and estimation
Data products
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Sample Design

e Survey designed to include
— U.S. Stateside and Puerto Rico

— Population in both housing units and group
guarters (group quarters delayed until 2006)

e Survey designed to produce annually
updated single-year and multi-year estimates
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Sample Design

e Unclustered one-stage systematic sample
selected as Initial sample each month

o Subsample of nonrespondents selected after
mail and phone attempts for personal visit
follow-up
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Sample Design

 |nitial sampling rate
— about 2.5% each year
— about 12.5% over 5-year period

* Results in an initial sample of about
— 250,000 addresses each month
— 3 million addresses each year
— 15 million addresses over 5-year period
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Sample Design

e Variable sampling rates are used to ensure
sufficient sample sizes in the smallest
governmental units

 |nitial sampling rates range from
— about 1.7% to about 10% each year
— about 8.5% to about 50% over a 5-year period
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Sample Design

e About 2.2 million interviewed units expected
per year due to
— subsampling prior to personal visit interviewing

— elimination of commercial or nonexistent
addresses from initial address sample

— noninterviews
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Sample Design

« Sample is cumulated over TIME to produce
lowest levels of geographic detail to replace
census sample

* Five years of data are required for areas with
less than 20,000 population
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Sample Design

 Sample is cumulated over SPACE to produce

— 3-year estimates for areas with populations of
20,000 or greater

— single-year estimates for areas with populations of
65,000 or greater
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Sample Design

* The final sample over a 5-year period Is
smaller than the sample for the decennial
long form

 We project that the estimates of sampling
error for the 5-year ACS estimates will be
about 1/3 higher than those from decennial
census estimates
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Sample Design
Frame

« Sample cases selected from an updated
Master Address File (MAF)

 MAF updated through the use of...
— Postal Service updates in most areas
— Special field updating in more rural areas
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ACS Content

 Demographic e Social
characteristics such characteristics such
as: as:

— age — educational
sex attainment

race — disability
Hispanic origin — language spoken
relationship — citizenship

— fertility
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ACS Content

e Economic * Housing
characteristics such characteristics such
as: as:

— Income — tenure
— poverty — year structure built

— Industry, occupation — rent and mortgage
and class of worker — value

— employment status — utility costs
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Data Collection and Capture

o Data are collected as of the date of interview
using a current residence rule

e Data are collected throughout the entire year

e Survey participation is mandatory
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Data Collection and Capture

 Methodology based on best practices from
decennial census and demographic surveys

* Monthly samples using overlapping multi-
mode data collection methods
— Mall
— Telephone
— Personal Visit
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Data Collection
Sample Panels

Calendar Month

Sample Panel | j5p Feb |Mar Apr
2005 2005 | 2005 2005

Nov 2004 Personal
Visit
Dec 2004 Phone Personal
Visit
Jan 2005 Mail Phone Personal
Visit
Feb 2005 Mail Phone Personal
Visit
Mar 2005 Mail Phone Personal
Visit
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Data Collection
Monthly

Calendar Month

Sample Panel |31
2005
Nov 2004 Personal
Visit
Dec 2004 Phone

Jan 2005 Mail Personal
Visit
Feb 2005 Phone Personal
Visit
Mar 2005 Mail Phone Personal
Visit
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Data Collection
Continuous cycle

Calendar Month

Sample Panel

Nov 2004

Dec 2004

Feb
2005

Mar
2005

Apr
2005

Jan 2005

Feb 2005

Mar 2005
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Data Collection and Capture
Mail

 Four mailings used to maximize mail
response

* Over 95% of sample universe eligible for
mailout

« Mail response rates average about 50% each
month
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Data Collection and Capture
Mail

« Mailout in one language
— U.S. stateside English
— Puerto Rico Spanish

e Language forms available upon request

« Telephone assistance provided in English
and Spanish
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Data Collection and Capture
Mail

e Current capture method involves keying data
from paper questionnaires

e Research planned to convert to image
capture and key-from-image technology

e Data are reviewed for completeness with
telephone follow-up to resolve missing and
Inconsistent responses
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Data Collection and Capture
Telephone

 About 5 weeks after the initial mailout, most
mail returns have been received

 The nonresponse workload is identified for
telephone follow-up

« Commercial vendors provide telephone
numbers
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Data Collection and Capture
Telephone

« 3 call centers conduct interviews using
computer-assisted methods

* Telephone follow-up lasts about four weeks

e Survey instruments in English and Spanish
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Data Collection and Capture
Personal Visit

e Two universes for personal visit followup
— nonrespondents to the mailout and telephone
— cases Ineligible for mailout

o Subsample selected

e Personal visit followup conducted out of our
12 regional offices
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Data Collection and Capture
Personal Visit

* Interviewers are experienced, continuously
employed

* Interviewers use laptops with English and
Spanish translations

* Regional offices recruit bilingual staff to
ensure data collection from non-English
speaking households
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Data Collection
Response Rates

 These three sequential modes of data
collection have been successful

— response to the ACS is very high
— true nationally and for all states

 ACS national-level response rates for 2000 -
2003 have all exceeded 95%
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Data Collection
2001 interview results by mode

Phone
9.2%

Personal Visit
36.4%

Nonresponse

3.3%
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Data Processing
Annual accumulation

» All data collected in a given calendar year are
used to produce the ACS estimates for that

year
« Sample used for estimation is not the sum of

the 12 sample panels for a given year
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Data Collection
Monthly

Calendar Month

Sample Panel |31
2005
Nov 2004 Personal
Visit
Dec 2004 Phone

Jan 2005 Mail Personal
Visit
Feb 2005 Phone Personal
Visit
Mar 2005 Mail Phone Personal
Visit
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Data Processing
Annual Processing

e Coding
o Editing

e |mputation
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Data Processing
Coding

« Automated and clerical coding used for write-
In entries such as

— Race, Hispanic origin

— Language

— Place of work

— Ancestry

— Industry, occupation and class of worker

USCENSUSBUREAU

Helping You Make Informed Decisions




Data Processing
Editing

« First step involves distinguishing between
Interviews and noninterviews

— only interviews continue into edit
— noninterviews dealt with during weighting

e For interviews, identify inconsistent and
mISSing answers requiring imputation
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Data Processing
Imputation

e Assignments
— Rule based

— Uses other reported information from the data
record

e Allocations
— Nearest neighbor or hot-deck methods
— Uses data from other data records
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Weighting and Estimation

 |nitial weights reflect the probability of
selection

« Adjust weights of interviewed households to
account for noninterviews

o Adjust weights to independent housing unit
and population estimates (controls)
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Weighting and Estimation
Ratio Adjustments to Controls

e Post-census estimates are produced by
updating the previous census results using
various administrative records data

* |n a multi-stage process, housing unit and
population adjustment ratios are applied to

the weights

* Applied at the county (or group of counties)
level by race/ethnicity and age/sex groups
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Weighting and Estimation
Single-year Estimation

e Estimates include
— population estimates
— rates
— medians

e Single-year estimates are computed
using current geography
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Weighting and Estimation
Multi-year Estimation

 Most multi-year estimates are
generated by computing an average
based on combining each years’

estimates
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Weighting and Estimation
Single-year Estimates

e Percent foreign born population in year 1.

P. = Percent Foreign Born =

Number Foreign Born _ N1
Total Population Ta
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Weighting and Estimation
Multi-year Estimates

 Three-year estimate of percent foreign born in
years 1-3:

N1+ N2+ N3
Ti1i+T2+Ts3

R
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Weighting and Estimation
Multi-year Estimation

o Estimates are computed using the
geography of each place as of the
most recent year of the period

* Dollar valued data items are
Inflation adjusted to most recent
year of the period
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Weighting and Estimation
Multi-year Estimation

 Medians are produced using combined
data records from all years, not by
averaging each year’'s median
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Data Review, Acceptance
and Release

e Automated review tool

e Data released within 8 months of completion
of data collection

— August of year following data collection
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Data Products
lllustration of an ACS Release schedule

Type of Population Assuming Full Implementation in 2005, Data For The Previous

Data Size of Area Year Would be Released In The Summer Of:

Annual 65.000+ 2006 2007 2008 2009 2010

=S EIES

3-year 20,000+

averages

5-year Down to Census
averages Tract and Block

Group
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Data Products

Base Tables
Ranking Tables
Profiles

Subject Tables
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Data Products
Example of a Base Table

PCTO54. SE= BY EDLVCATIONSAL AT TAIMNBERT FOR THE PORLILATIONN 25 Y EA

Universe: POPLILATION 25 YEARS ARD ONER

Data Set: 2002 Arvmierican Comimunity Sureey Surmirmmary Tables

FROTE. Data baszed on twrelve monthly =amples during 2002 . For information on confidentialits prote

nonsasmpling error, and definitions, sese Bidp dAfactfinder .census gowhomessnddatanotesYexp ac=s2l
nited =tate= E=timat=

182 ES56 255

ST1E3,415

L ovre=r Boundd Upper Bournc]
182610170152 752,352
=S7,112,255 =7, 214,575

Total:
PAzl=:

USCEN

Helping

Mo =chooling completed

573,155

CECR=

FO=, 399

Mur=ery 1o 4Hh grace

05,554

=71 050

959,955

Sth and Gth grad=

1,745,472

1,692,474

1,794 470

Tth and Sth grads

=2 .556,573

=525 ,595

2647 255

=th gracie

1,936,014

1,590,773

1,951 255

10th grade

=2 .351 ,551

2526 ,542

2,436 450

11th gracie

2,411,931

2,354,293

Z2,469 5593

12th grade, no diplama

2,703,923

2,654,415

= FTE. a3

High =chool graduastes Cincludes equivalency

24 955,162

=24 .,509,579

25,120,745

=Zome college | les=s than 1 vwear

5,391,307

5,51 7,965

5,464 626G

Zome college, 1 or morse wears, no degres

11,955,514

11,549,567

12,025,051

Aoz=ociate degres

5,422 752

5,542,509

5,502,576

Bacheslor's degree

14,979,405

14,565,501

1= ,09%,509

Ma=ster's degres

5,586,393

=,516,027

5,654,759

FProfessional =chool degres

2,200,525

2A52, 752

22498 874

Doctarsts degres

1,536,655

1,295,560

1,576,717

Femala:

o5 522,551

o= 469,545

o5 S7S,.857

Mo =choolilng completec

GGG ===

=108

S0 515

Fur=ery to 4th grade

S6E0 452

S26 4141

594 450

Sth and G6th grads=

1,740,405

1,655,754

1,797 026

Tith and Sth grads

=.908,451

2,546,542

=2.970,560

Oth grade

=.052,006

=.029,521

=154, 491

10t gracie

=2 .615,751

2,567,573

=2 ,56569 959

11th grade

2,653,703

2,593,135

2714271

12th grade, no diplaoma

=, 735,251

=, 566567 ,.9035

2,795,519

High =chool graduate Cincludes equivalency

29,100,769

25,9565 445

29,24 095

Zomes college, less than 1 wear

5,515,615

5,739,210

5,592,020

=Zome college, 1 or more years, o degres

13,052,522

12,957,330

13,147,714

Lz=ociate degre=

5,919,751

5,559,592

5,999 570

Bacheslor's dedgres

15,273,831

15,142,592

15,404,770

hMa=ter's degres

5,013,122

=.940,555

5 055 591

Frofessional =chool degres

1,331,572

1,299,115

1,364 629

Doctoraste degree

40,495

511,057

559,909

i Mak
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Data Products
Example of a Ranking Table

Ranking Tables: 2002

Median Household Income (In 2003 Inflation-adjusted Dollars)
Households {State level)

Ranl T4 State 4 Median 4 Loawer Bound Upper Bound

United States 43,057 42,836 43,278

Mew Jersey 55,759 57,3532 G0,156

Connecticut 56,545 54,550 55,235

Alasla 56,536 Sel,4729 56,645

Maryland 55,650 Sd,124 57,175

Massachusetts 55,266 54,076 56,458

Mew Hampshire Sa, 225 52,324 56,126

Hawaii 50,565 47,859 53,271

[ S« 1 O O A B A N o

Delaware 50,025 48,71z 51,335

California 49,738 49,147 50,329

Minnesota 49,552 47,544 50,560

Virginia 48,985 47,570 S0,402

Caolaradao 45,2682 45,601 50,963

Illinais 46,528 45,791 47,765

Utah 46,443 45,034 47,852

washington 46,041 44,405 47,679

Rhode Island 45,634 44,352 46,916

o s ok G D235 G ,156 45,710
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Data Products
Example of a Multi-year Profile

TABLE 2. PROFILE OF SELECTED SOCIAL CHARACTERISTICS

The presetice of an *notes 4 Sigrificant Statistical differetice bebaresty the most ommert year's data sted the data o the

marked coborir

SCHOOL EHROLLMENT

Popnalation 3 yrears and omrer evmolled o school
Mrsery schuonl, preschool

Eimderzartter

Elarertary cchwool (Frades 1-87)

High schonl zrade (grades 9-127

Colleze or graduate school

EDUCATIONAL ATTATHMENT
Popnlatiog 25 years ard owrer

Lezs than Hth zrade

Sth to 12h grade , no diploama

High school graduate (Tuchidig equitralety)
Sorne college, no degres

Dezociste degres

Bachelor's dezres

Gradiate or professional degrees

2002

74 549 109
6.20%
5.40%

44 30%,
21.70%,
27 .50%,

1332 £26 266
6.70%
10.70%

29 60%
20.40%,
£.50%
16.60%
5.40%,

2001

7% 187 576
.00,
5.40%

45 30%,
21.70%,
21.70%,

179 956 220
6.70%,
11.20%

29 60%

20 40%,
£.60%,

16 30%:
5.20%,

2000

72 556 563
& .00%,
5.40%

45 40%
21 .70%,
21 50%,

177 532 915
7.00%
11.50%

28 60%
20.50%,
£.50%
16..00%

5 .00%,
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Data Products
Example of a possible subject table

mple: Subject Table - Educational Attainme

EDUCATIONAL ATTAINMENT

Population 18 to 24 years
aduate

Population 25 years and over
mipleted
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Data Products
Other Products

e Special Tabulations
— Done on a reimbursable basis

— Special review required to ensure against
disclosure

e Public Use Microdata Sample
— Created each year from the full ACS sample
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Current Status, Issues and
Challenges
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Current Status

« Plan to begin full 3 million sample in 2005

* Plan to begin Puerto Rico Community Survey
iIn 2005

o Delay start of group quarters until 2006
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Current Status

e Beginning survey improvement stage to
address specific issues and challenges and
to Improve survey cost-effectiveness

* Researching stability of ACS estimates

 Comparing ACS estimates with estimates
from other U.S. Census Bureau surveys
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Group Quarters Population

* Developing best methods for adding group
guarters population to the survey
— sampling
— estimation
— data collection
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Sample Design
Issues and Challenges

e Maintaining frame completeness

e Maintaining proposed sample size despite
risks of

— budget reductions

— Increases in mail, phone and overall survey
nonresponse
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Data Collection and Capture
Issues and Challenges

« Maintaining high levels of mail response,
overall survey response and improving
effectiveness of telephone follow-up

* Testing additional language tools
e Shifting to image capture technology

 Nonsampling error research
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Data Collection and Capture
Issues and Challenges

e Testing of alternative questionnaire formatting
and guestion wording

e Improving methods for -
— Rural areas with poor addresses for mailing
— American Indian reservations
— Remote Alaska
— Puerto Rico
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Data Processing
Issues and Challenges

e Maintaining low item allocation rates
 Reducing item nonresponse for specific items

e Researching alternative imputation methods
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Weighting and Estimation
Issues and Challenges

 Develop Puerto Rico estimation methods

* Refine estimation process as we move from
the demonstration period to full
Implementation

 Research reliability of small area estimates
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Data Products
Issues and Challenges

e Educating users on multi-year products

« Transitioning users to the ACS from the
traditional once-a-decade long form
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Data Products
Issues and Challenges

e Maintaining timely review and release when
volume of products multiplies

« Communicating errors, especially sampling
errors, to users
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Summary

* Over ten years in development, the ACS is
ready for full implementation
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Deborah.H.Griffin@census.gov
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