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Outline

What is the ACS?

Motivation and design goals

Key ACS historical milestones 

Current ACS design, alternative designs, and 
lessons learned
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The American Community 

Survey is …

A large national survey that uses continuous 
measurement methods to produce detailed 
demographic, socioeconomic, and housing 
data each year

A new way to produce critical information for 
small areas that had previously come from 
the decennial census



4

Demographic Characteristics

• Sex

• Age

• Race

• Hispanic Origin

• Relationship
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Social Characteristics

• Education

• Marital Status

• Fertility

• Grandparents

• Veterans

• Disability

• Language Spoken 
at Home

• Place of Birth

• Citizenship

• Year of Entry

• Ancestry and 

Tribal Affiliation
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Economic Characteristics

• Income

• Benefits

• Employment Status

• Occupation

• Industry

• Commuting to Work

• Place of Work 
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Housing Characteristics

• Tenure

• Occupancy & Structure

• Housing Value

• Taxes & Insurance

• Utilities

• Mortgage/Monthly Rent 



Motivating Goals

Produce more timely social, economic and 
housing data for all geographic areas, 
particularly for small areas  

Simplify decennial census operations to collect 
only the most basic data

Choice of continuous measurement methods 
and benefits beyond replacing the long form
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More timely data for small areas

Decennial “long form” sample served as primary 
source of detailed data to inform federal 
decision-making and allocate billions of dollars 
in federal funds

Majority of governments receiving federal funding 
have populations less than 5,000 

Rapid change had outpaced the usefulness of data 
from a once-a-decade sample for these areas
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Simplify Decennial Census

1940 – introduced sampling to allow several 
questions to be asked of 5% of the population

1960 – sample design used housing unit (rather 
than population) as primary sampling unit and 
ratio estimation to full census

1970 – introduction of differential sampling rates
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Simplify Decennial Census

Increased challenges associated with collecting 
complete long form data in a census 
environment 

Recognition of need to streamline decennial 
census to focus on counting the population

Elimination of long form in decennial supports 
options and innovations that weren’t possible 
with a long form
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Design Goals

Eliminate the need for a long form sample in the 
census

Give data users more current survey-based 
data to meet their needs
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Initial Ideas 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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Proposed Alternative Design

Required 3 major components

1. A continuously updated address frame to 
support sample selection

2. An intercensal survey collecting data using 
rolling samples

3. A population estimates program to provide 
annual estimates for use as survey controls
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Other Possible Benefits

Containing Cost

More effective management of the budget 
process by spreading the cost of collecting 
the long form data over 10 years 

Master Address File development and updating 
mechanisms
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Other Possible Benefits

Improve quality of population estimates 
program

Provide sampling frame for  other sample 
surveys
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ACS Design Principles

Must provide similar data to the census long 
form, fit for similar uses and applications

Selected sample would be spread over multiple 
years throughout the decade

Accumulation of data over time would permit 
the generation of increasingly reliable data for 
small geographic areas
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ACS Design Principles

For cost efficiencies survey data collection 
should be continuous

To contain costs the survey must include 
successful mail methods 

Follow up by other modes would be needed
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ACS Design Principles

Survey estimates would differ from decennial 
estimates as they would be based on annual 
averages and multiyear averages
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Early Decisions

Residence Rules

Should the residence rule in the ACS be based 
on current residence or should be made to be 
more consistent with a more usual residence 
based rule?
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Lessons Learned and General  

Thoughts

Do not overpromise

Emphasis on Research and Evaluation

Secure resources with specific                                   
knowledge and skills set to accomplish broad 
spectrum of objectives
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The Design of the ACS

Frame and Sample Selection
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Design Goals

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

Population in both housing units and group quarters

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

Sample is cumulated over TIME to produce 
estimates at 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

Estimated Population of 

Geographic Area

Type of ACS Estimates 

Released

65,000 or more 1-year, 3-year, and 5-year

20,000 to 64,999 3-year and 5-year

Less than 20,000 5-year
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Housing Unit Sample Design

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

ACS updates

2010 Census operations
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Housing Unit Sample Design

Unclustered one-stage systematic sample 
selected as initial sample each month

Uses several sampling rates based on size

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

Variable rates based on mail and telephone 

response patterns at tract level
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Housing Unit Sample Design

Initial sample size
2.9 million addresses each year

240,000 addresses each month

15 million addresses over 5-year period

Results in an initial sampling rate
Roughly 2.2% each year

11% over 5-year period
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Group Quarters Sample Design

Maintain sampling frame

Frame updated through the use of

Update MAF 

ACS updates including Internet research

2010 Census operations
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Group Quarters Sample Design

Sample Group Quarters (GQ) people

34 states, District of Columbia, and Puerto Rico 
sampled at 2.5% - 16 small states rates > 2.5%.

Sampling rate
Roughly 2.5% each year

180,000 people each year



Data Collection
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Data Collection Methods

Methodology based on best practices from 
decennial census and demographic surveys

Monthly samples use three sequential modes of 
data collection

Mail
Telephone
Personal Visit
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                          Calendar Month  
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2005 
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Data Collection
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Mail Mode

Four mailings are used to maximize mail response 
– Pre-notice (or advance) letter
– Initial mailing package
– Reminder postcard
– Second mailing package (for nonrespondents)

Mandatory messages used
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Mail Mode

Mail out is in English with Spanish forms 
available upon request

Toll-free telephone assistance and an 
instructional booklet are provided to help 
respondents correctly complete their forms

Data for mail returns are reviewed for 
completeness with a telephone follow-up to 
resolve missing and inconsistent responses
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Mail Mode
Mail Response Rates 
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Mail Mode
Issues

Survey cost containment relies on the success 
of the mail mode 

Research needed to maintain/improve mail 
response rates

Improvements in mailability and deliverability 
needed in some areas



Mail Mode
Data  Capture

Original data capture methodology was key-
from-paper

Transitioned to imaging and key-from-image 
capture
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Telephone Mode

About 5 weeks after the initial mailout the 
workload is identified for telephone follow-up

Commercial vendors provide telephone 
numbers and 3 call centers conduct 
interviews using computer-assisted methods 
(WebCATI) 

Telephone follow-up lasts about four weeks
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Telephone Mode

Survey instruments in English and Spanish, 
bilingual staff conduct interviews in additional 
languages

Interviewers receive initial detailed training and 
periodic refresher training on special topics, 
monitored for quality with feedback provided 
to improve performance
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Telephone Mode
Telephone Response Rates 
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Telephone Mode
Issues

Obtaining valid phone numbers
Multi-units
Cell phones

Maintaining/expanding language support

Ensuring high standards of data quality through 
training and monitoring of interviewing



47

Personal Visit Mode

Two universes for personal visit follow-up 
Sample cases with a mailable address but 

without a mail or telephone response
Sample cases ineligible for mail due to 

incomplete addresses

A subsample of each universe is selected for 
personal visit follow-up
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Personal Visit Mode

Interviewing is managed out of 12 Census 
Bureau Regional Offices

Regional offices recruit bilingual staff to ensure 
data collection from non-English speaking 
households
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Personal Visit Mode

Interviewers are experienced, continuously 
employed

Interviewers use laptops with English and 
Spanish translations
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Personal Visit Mode

Interviewers receive initial detailed training and 
monthly reminders on special topics

Interviewers are monitored for quality with 
feedback provided to improve performance
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Personal Visit Mode
Personal Visit Response Rates
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Personal Visit Mode
Issues

Costs

Maintaining high levels of respondent 
cooperation

Ensuring high standards of data quality
Training
Monitoring interviewing & completed work
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Combination of Modes
Survey Response Rates
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Workloads and Costs by Mode

Mode Cost per 
case

Monthly 
workload

Interviewers

Mail $13 230,000 NA

Telephone $16 98,000 580

Personal Visit $147 45,000 3,500
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Increasing Survey Response 

43%

9%

15%
2%

30%

1%
Mail Interviews

Phone Interviews

Personal Visit

Interviews

Ineligible

Noninterviews

Subsampled Out

Source:  2007 ACS, unweighted outcome codes



Data Collection
Lessons Learned

Efficiency and quality gains with continuous 
data collection are demonstrated

Continuous data collection requires different 
reference periods and residence rules 

Continuous research to improve methods 
requires considerable resources
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Data Collection
Lessons Learned

Changes in survey content imply a major 
workload for changes to forms, instruments, 
and systems across modes of data collection

Producing high quality translations in multiple 
languages is costly and resource-intensive

Challenges in testing new content and new 
collection methods 
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Data Collection
Current Research

Testing an internet response option (4th data 
collection mode)

Testing methods to maintain/improve levels of  
mail response

Testing new and revised content
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Data Processing
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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 Processing
Annual Processing

Coding

Editing 

Imputation
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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
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Data Processing
Editing

First step involves distinguishing between 
interviews and noninterviews

Only interviews continue into edit

Noninterviews dealt with during weighting

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

Assignments 
Rule based

Use other reported information from the data record

Allocations 
Nearest neighbor or hot-deck methods

Use data from other data records



Data Processing 
Lessons Learned

Greater diligence is needed when changes are 
made to processing systems

Errors found in final data as a consequence of 
minor changes/updates to programs

Testing of new data collection methods must 
include full testing of all associated 
processing
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Your Questions?
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Production and Dissemination 

of American Community 

Survey Data



Outline 

Development of population estimates

Weighting and estimation

Preparation of data products

Data review and dissemination
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Outline, continued

Data user education and support

Challenges for data users

Other uses of ACS data
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Overview of Population

Estimates

Methodology
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Overview of Population Estimates 

Used as Survey Controls for the 

ACS

Population estimates - what we produce and 
how

Population estimates as controls for the ACS



Annual Estimates 

Population
Nation by age, sex, race, and Hispanic origin 

States by age, sex, race, and Hispanic origin

Counties by age, sex, race, and Hispanic origin

Incorporated places and minor civil divisions (total 
population only)

Puerto Rico Commonwealth and municipios by age 
and sex

Housing units
States

Counties
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Nation, State, and County Population 

Estimates Methodology

National level:
Cohort-component method (also called the 
Administrative records or ADREC method) 

P2 = P1 + B - D + NIM 
NIM = Net International Migration

State and county level:

Cohort -component of change method
P2 = P1 + B - D + NM 
NM = Domestic and International 
Migration
(controlled to the national estimates)
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Subcounty Population Estimates 

Method 

Distributive housing unit method

County population is distributed to subcounty
parts based on updated estimates of housing

Housing unit method:

Population = HU * PPH * O + GQ

HU = Number of housing units, PPH = Persons per household

O = Occupancy rate, GQ = Group quarters population
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Population Estimates as Survey 

Controls for ACS

Population estimates are the U.S. Census 
Bureau’s official estimates for the nation, 
states, counties, cities, and towns.

Population estimates are used as survey 
controls for the ACS to reduce variance and 
coverage bias.



76

Population Controls Provided to 

ACS

Population estimates provided as controls
County by age (single years 0-84,85+), 

sex (male, female), race (31 race groups), and 
Hispanic origin (Hispanic, non-Hispanic)

Puerto Rico municipios by age (single years 0-84, 
85+) and sex

For ACS 2009 – subcounty total population 
estimates 

Group quarters population by the 7 major types at the 
state level and for Puerto Rico 

Housing units at the county level and subcounty level



ACS Controls

ACS creates their set of controls from the 
population estimates for weighting areas which 
are counties or groups of counties
13 age groups 
5 race alone categories (non-Hispanic)
Hispanic 

Group quarters controlled at the state level by 
type (7 major types)

ACS uses the housing unit estimates to control 
the number of housing units in a weighting area
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Weighting and Estimation
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Annual Weighting Process
3 Major Components

Initial weights to reflect the probability of 
selection

Adjust weights of interviewed households to 
account for noninterviews

Adjust weights to independent housing unit and 
population estimates (controls)
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Initial Weight 
Probabilities of Selection

Initial probability of selection is assigned as a 
function of the sample design

Nonresponse follow-up (Personal Visit – CAPI) 
sample design 
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Initial Weight 

Variation in Monthly Response Factor

Seasonal variations in response patterns

Smooth out the total weight for all sample months

Makes tabulated HUs in a month = sample HUs in 
a month
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Variation in Monthly Response 

Factors

1st Quartile Median 3rd Quartile

0.875 1.014 1.096
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Nonresponse Adjustment

The weight of the nonrespondents is transferred to 
the respondents  

Nonresponse adjustment is carried out at the 
census tract level for groups of households with 
characteristics correlated with nonresponse:
Census tract

Type of building (single vs. multi-unit)

Month of data collection
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Nonresponse Adjustment Factors

1st Quartile Median 3rd Quartile

1.000 1.000 1.010
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Ratio Adjustments 
Housing Unit and Population Controls

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

In 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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Ratio Adjustments to Controls -

Why?

Reduce variability of the estimates

Reduce bias
Undercoverage of housing units
Undercoverage of people within housing units
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Housing and Population Control 

Factors

1st Quartile Median 3rd Quartile

Housing 1.000 1.021 1.052

Population 0.844 1.079 1.397
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Multi-Year Estimates

Combining or “pooling”

Population controls

Tabulation geography

Inflation adjustments
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Both Single- and Multi-Year 

Estimates are Period Estimates

2009 single-year estimates are based on Jan 
2009 – Dec 2009 interviews (12 months)

2007-2009 three-year estimates are based on 
Jan 2007 – Dec 2009 interviews (36 months) 

2005-2009 five-year estimates are based on 
Jan 2005 – Dec 2009 interviews (60 months)
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Multi-Year Estimates
Pooling Advantages

Improved accuracy of estimates – taking 
advantage of increased number of sample 
cases

More up-to-date controls

Flexibility of developing weighting procedures

Production of multi-year data products mirror the 
1-year data products
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Multi-Year Estimates
Population Controls

Simple average of the set of population controls 
for the years comprising the multi-year estimate 

For example, for the 2005-2009 five-year 
estimates, sum the controls released in 2010 for 
2005, 2006,…,2009 divided by 5

Use the most recently released estimates for each 
year
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Multi-Year Estimates

Tabulation Geography

Boundary changes can occur through 
annexations during the multi-year period

Plan is to tabulate using the geography of the 
most recent year in the multi-year estimate

For 2005-2009 estimates, tabulate using all 
interviews for the period of 2005-2009 that 
were conducted in blocks that define the area 
in 2009
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Multi-Year Estimates
Inflation Adjustments

Need to compute inflation factors for all 
monetary related variables, particularly 
income

Dollar valued data items are inflation adjusted 
to the most recent year of the period

For example, for the 2005-2009 estimates, 
appropriate inflation factors are applied to 
reported income values for 2005, 2006, …, 
2008 to adjust to 2009 constant dollars
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Multi-Year Estimates
Medians

Medians are produced using combined data 
records from all years

A 3-year median household income 
estimate is determined by combining the 
household records from the 3 years into 
one data set and determining the median 
from this combined distribution



Alternative Choices of Estimand

Unequal weight estimator where the weights 
must be forced to unity - one such choice will 
give more weight to the last year (current 
data) or the middle year of the estimation 
period

The major disadvantage of unequal weight 
estimators is increased variance 
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Possible Issues with Population 

Controls for Surveys

The U.S. Census Bureau has a Population 
Estimates Program
Estimates are produced annually
Estimates are delivered to ACS as 

population controls annually

If you do not have independent population 
estimates what would you use for survey 
controls?
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Challenges and Opportunities

ACS and administrative data are available for 
the same places and times and often force 
data users’ attention to differences and error

ACS updates background characteristics used 
in the production of population estimates 
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Challenges and Opportunities

ACS can provide additional variables for 
modeling

Recognition of error in population estimates
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Preparation of Data Products
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ACS Data Products

Pretabulated data in table and downloadable file 
formats (over 1000 tables)

Public Use Microdata Sample files

Full Microdata files (Research Data Centers)

Custom Tabulations
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Data Product Definition

Started with Decennial Census data products

Changes and design of new products

Involving data users
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Data products for all users

Data profiles

Narrative profiles

Comparison profiles

Selected population profiles

Subject tables

Ranking tables

Geographic comparison tables

Thematic maps
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Data Profile
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Narrative Profile



Comparison Profile
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Ranking Tables
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Sample Subject Table
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Thematic Maps



Data products for advanced users

Detailed tables

Summary files

Public Use Microdata Sample (PUMS) files

Research Data Center Microdata files
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Detailed Tables
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Geography

Determination of geographic areas that are 
most useful to data users

Includes legal, administrative and statistical 
areas

Annual releases require maintaining geographic 
area boundaries
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Geography

Use of population thresholds to determine 
which geographic areas receive 1-year, 3-
year, and 5-year estimates
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Population Thresholds

Estimated Population of 

Geographic Area

Type of ACS Estimates 

Released

65,000 or more 1-year, 3-year, and 5-year

20,000 to 64,999 3-year and 5-year

Less than 20,000 5-year



Geography Supported

ACS 1-year estimates 7K

ACS 3-year estimates 14K

ACS 5-year estimates 670K
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Generation of Data Products

Subject-matter analysts specify the logic used 
to calculate every estimate in every product 
and the textual descriptions associated with 
each estimate

Additional data release restrictions are specified 
to reduce disclosure risks and minimize the 
release of unreliable estimates for certain 
products
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Generation of Data Products

Programming staff use final weighted data files 
to generate and verify all estimates and 
margins of error in all tables, summary files, 
and public use microdata sample files
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Total Data Products

Production of most tables for most geographic 
areas means a lot of tables are generated 
(about ½ billion total 5-year tables)

May not be feasible or desirable to produce all 
these data every year
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Data Products
Lessons Learned

Designing data products is a challenge given 
the diverse set of data users 

Using one basic set of tables across all 
geographies and data sets may not be 
optimal

Should unique tables be created for smallest 
areas?

118



Data Products
Lessons Learned

Greater interaction needed with users to 
understand how estimates will be used

Should unreliable estimates be released to 
users with associated margins of error or 
withheld?
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Data Review

120
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Data Review

Subject-matter analysts review and provide 
clearance of all ACS estimates

Review takes place at various stages of 
processing
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Data Review

Automated review tools exist with predesigned 
reports and query capabilities

These tools are critical to the review and 
approval of this huge amount of data



Data Dissemination
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Release Schedule
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Dissemination History

For decades decennial data were released as 
paper products (reports and volumes) or as 
large summary tape files

Internet dissemination allows many more users 
to access and manipulate data

125



126

Data Dissemination Plan

The data dissemination vehicle for all ACS data 
is the Census Bureau’s American FactFinder 
web site

Tables can be accessed, downloaded or printed

Summary and Public Use Microdata Sample files 
can also be accessed 
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Data User Education and 

Support

132
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ACS Data Users

The ACS has a diverse set of data users 
including federal, state, and local 
governments, academia, media, and the 
private sector

Uses range from a single estimate for a grant 
application or homework assignment to 
complex research using microdata files
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Education Strategy

The diversity of ACS data users and user 
applications lead to the decision to produce 
several different types of educational 
materials, including a series of ACS 
handbooks – each written for a different 
audience including audience-specific issues 
and case studies
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Handbook Audiences 

General Data Users

Federal Agencies

Business Community

Researchers 

Congress

High School Teachers

Public Use Microdata Sample Users

State and Local Governments
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Handbook Audiences 

Media

Users of Data for Rural

Areas

Users of Data about 

American Indians and Alaska Natives 

Puerto Rico Community Survey Data Users
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Technical Appendices



138

Case Studies
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Customer Service 

Operator
E-tutorial

Compass Products



Data User Challenges

Consistency of ACS estimates with other 
estimates

Understanding sampling error

Interpreting multiyear estimates

140



Data User Challenges

Annual releases – too much data

Availability of multiple ACS estimates for largest 
areas
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Other Uses of ACS data

Population Estimates Program

Frame for household surveys

Special tabulations

Support for Decennial Census planning
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Other Lessons Learned

Need for robust research and evaluation 
program

Communication with data users and 
stakeholders is critical and very time intensive

Challenging to maintain annual collection and 
production  cycles and accommodate survey 
improvements
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Your Questions?
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