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Overview

• Sampling Update
• Working with Small Area Data

– Tips for dealing with large variances
– Aggregating Margins of Error
– Tests of significance

• Population Estimates Used as Controls
• Methods Panels Update
• ACS Selected Population Tables

2



Sampling Update

• Housing Unit Address Sampling
• Group Quarters Sampling
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Housing Unit Address Sampling
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Sampling Frame

• Sample from the Master Address File 
(MAF)
– Continually updated and maintained
– Contains all Census 2010 addresses
– Is updated with the delivery sequence file 

from the USPS twice a year
– Is updated from current surveys including 

ACS
5



ACS Sample Design

• Main sample – select 99% of annual sample 
in summer of year prior to sample year 

• Supplemental sample – select 1% of total 
sample in January of sample year 
– Selected from addresses new to the MAF since 

main sampling.
• Sampling for each phase is done in two 

stages
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ACS Sample Design

• First Stage Sampling
– Partitions universe into five groups –

county level
• Each is a representative sample of the nation

– Approximately 20% of addresses are 
eligible for second stage sampling

– Achieves unduplication across five year 
periods
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ACS Sample Design

• Second Stage Sampling
– Independent county sub-samples of first-

stage sample
– Base rate recalculated each year
– 16 target sampling rates assigned to 

census tracts and small governmental 
units based on size (estimated occupied 
housing units)
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ACS Sample Design

• Rate Definitions 2005 to 2010
• Sampling rates function of base rate (BR)
• One fixed rate stratum
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Stratum Block MOS Criteria Sampling Rates

5 0 < GUMOS ≤ 200 10% (fixed)

2 200 < GUMOS ≤ 800 3×BR

3 800 < GUMOS ≤ 1,200 1.5×BR

1 TRACTMOS ≤ 2,000 BR

4 2,000 < TRACTMOS 0.735×BR



Reallocation of the HU Address 
Sample

Tract Size Category Average Tract Size CV

0 – 400 291 66%

401 – 1,000 766 41%

1,001 – 2,000 1,485 29%

2,000 – 4,000 2,636 26%

4,000 – 6,000 4,684 19%

6,000 + 8,337 15%

• Five Year CVs for Typical Tracts, by Size Class
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Presenter
Presentation Notes
Generic 10% poverty rate estimate.  
Tracts of average size





Reallocation of the HU Address 
Sample - Improvement

• Increase the number of sampling strata
– Smaller stratum intervals allows smoother 

transitions between rates

• Increase sampling rates for blocks in 
the very smallest governmental units
– Increase reliability of the estimates
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Presenter
Presentation Notes

Here are the changes that we made to the design

We increased the number of sampling strata – by doing this we could have smaller stratum intervals, giving more control of the sample

We also increased the sampling rates for blocks with low values of GUMOS

And then with these changes, we needed to have new rate definitions for the new strata

-because by increasing the number of strata, we will have a different distribution of valid addresses across the sampling strata– different from the previous design






Reallocation of the HU Address 
Sample – 2011 Stratification

Stratum Block MOS Criteria Sampling Rates
1 0 < GUMOS ≤ 200 15% (fixed)
2 200 < GUMOS ≤ 400 10% (fixed)
3 400 < GUMOS ≤ 800 7% (fixed)
4 800 < GUMOS ≤ 1,200 2.8 × BR

• New Stratification (small GUs)
– increased number of fixed rate strata
– increased the rates
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Presenter
Presentation Notes
-increased the number...  higher fixed rates– assures enough sample year after year and protects these small areas for large changes in the universe
-Also includes a higher rate of 15%, many of these smaller areas have lower response rates and we wanted to ensure enough sample for reliable estimates (only had one fixed rate of 10% under old allocation)



Reallocation of the HU Address 
Sample – 2011 Stratification
Stratum Block MOS Criteria Sampling Rates

5 0 < TRACTMOS ≤ 400 3.5×BR
6 0 < TRACTMOS ≤ 400      H.R. 0.92×3.5×BR
7 400 < TRACTMOS ≤ 1,000 2.8×BR
8 400 < TRACTMOS ≤ 1,000 H.R. 0.92×2.8×BR
9 1,000 < TRACTMOS ≤ 2,000   1.7×BR

10 1,000 < TRACTMOS ≤ 2,000   H.R. 0.92×1.7×BR
11 2,000 < TRACTMOS ≤ 4,000 BR
12 2,000 < TRACTMOS ≤ 4,000   H.R 0.92×BR
13 4,000 < TRACTMOS ≤ 6,000 0.6×BR
14 4,000 < TRACTMOS ≤ 6,000   H.R. 0.92×0.6×BR
15 6,000 < TRACTMOS 0.35×BR
16 6,000 < TRACTMOS                H.R. 0.92×0.35×BR

13

Presenter
Presentation Notes






Reallocation of the HU Address 
Sample – More equitable results

Tract Size Category Average Tract 
Size

Old 
Stratification 

CVs

New Stratification 
CVs

0 – 400 291 66% 41%
401 – 1,000 766 41% 30%

1,001 – 2,000 1,485 29% 29%
2,000 – 4,000 2,636 26% 29%
4,000 – 6,000 4,684 19% 29%

6,000 + 8,337 15% 28%

• Five Year CVs for Typical Tracts, by Size Class

14

Presenter
Presentation Notes
Clear improvement over the previous stratification
Much less variability in the tract level CV distribution



Sampling for Computer Assisted 
Personal Interview (CAPI)

• Increase Sampling Efficiency
• CAPI Eligible Universe

– All addresses that do not respond by mail 
or Computer Assisted Telephone Interview

– All non-mailable addresses

15



Sampling for Computer Assisted 
Personal Interview (CAPI)

• Sampling Rates
– Every tract assigned to a sampling stratum
– Four rates: 1-in-2, 1-in-3, 2-in-5, 2-in-3 

(non-mailable only)
– Rates based on historical mail/CATI 

response patterns
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Group Quarters Sampling
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Presenter
Presentation Notes
My talk today will follow this basic outline:
I’ll quickly touch on what a GQ is 
I’ll discuss our initial design goals wrt GQs
I’ll present details of the GQ sample design
Selected results from the 2009 GQ sample selection
Response Rates – national and state
Current challenges
Current research efforts
I will attempt to leave time at the end of my talk for questions. 
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Group Quarters Sampling
2008 ACS Definition (partial): 

“A group quarters is a place where 
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. This is not a typical 
household-type living arrangement. …”

http://www.census.gov/acs/www/Downloads/2008_ACS_GQ_Definitions.pdf

Presenter
Presentation Notes
- The definition continues on.  I’ve provided the link to the full definition.
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Major GQ Type Groups (#s)

• Correctional institutions (1)
• Juvenile facilities (2)
• Nursing homes (3)
• Other long-term care facilities (4)
• College dorms (5)
• Military facilities (6)
• Other non-institutional GQs (7)

Presenter
Presentation Notes
Listed here are seven major GQ type groupings.  
 Large size variability
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Why Do We Include GQ Residents 
in the ACS?

• ACS replaces the decennial census 
long form – total population

• ~ 7.8 million GQ residents in Census 
2000.   ~ 8.2 million from 2007 ACS.

• Can be a large component of total 
population for some small areas

Presenter
Presentation Notes
- As a replacement for the decennial long form, we sample GQ residents to allow us to create estimates of total population as well as the GQ population alone.
- Relatively large number of GQ residents.
- Can be a significant proportion of total population for some small areas.
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Current Design

• Produce robust state level 
characteristic estimates of the GQ 
resident population

• Design could support state major GQ 
type group characteristic estimates also

Presenter
Presentation Notes
Note that we do not make estimates of GQs themselves.  
The ultimate sampling unit is the GQ person.



Sample Design Overview

• Two phase sample
• Identify GQs to conduct interviews
• Select small GQs to conduct interviews
• Subsample (if needed) to identify 

people in sample
– Automated in instrument
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Presenter
Presentation Notes
 - Overview



Sample Design Overview

• Independent samples by state
• Large and small GQ sample design

– Small GQs eligible for sampling only once 
in a five-year period

– Large GQs eligible for sampling each year
• Systematic selection

– Sorted by state, GQ type, sub-state 
geography, address, special place, GQ

23

Presenter
Presentation Notes
 



Sample Design Overview

• Stratification
– Small GQs < 16 expected population
– Large GQs ≥16 expected population

• Sampling rates
– 2.5% in 2006 and 2007
– In 2008 15 small states increased to > 

2.5%
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Presenter
Presentation Notes
 - strata based on expected size
Increased sampling rates in 2008 to allow smallest states to have sample to support state level estimates.




Challenges

• No systematic process to update frame
– GQs deleted from frame faster than added 

• Majority of data on frame from Census 
2010 

• Sparse samples
– May miss entire GQ population in small 

areas
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Presenter
Presentation Notes
- delete GQs from ACS time of interview
No way to add new GQs in the field for ACS
Sample not designed to support sub-state characteristic estimates




Challenges

• State-level design doesn’t support 
current data release strategy
– Total population for sub-state areas

• Incorporating the 2010 Census results
– Refresh of ACS frame
– Matching to existing frame or start new?
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Presenter
Presentation Notes
- delete GQs from ACS time of interview
No way to add new GQs in the field for ACS
Sample not designed to support sub-state characteristic estimates




Working with Small Area Data
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Issues of Variances and Margins of 
Error

• In general, the smaller the sample size 
the larger the sampling error

• Factors that can impact variance of the 
estimate of concern
– Time specificity (1-year vs. 3-year est.)
– Geographic specificity (tract vs. county)
– Table specificity (0-4 vs. 0-17 age cat.)

• Sampling variability not unique to ACS
28



Methods to Address Issues of Higher 
than Desired Variances

• Solutions follow their sources
– Use multiyear estimate in place of a 

single-year estimate
– Aggregate areas: for example, tracts into 

neighborhoods
– Aggregate detail: for example add the 0-4 

and 5-17 cells to for 0-17 estimate of age
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Aggregating Estimates and 
Calculating Margins of Errors
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Overview of this Section

• How to aggregate estimates and 
approximate the associated margin of 
error (MOE).

• Two examples will be presented 
• Discuss issues associated with derived 

MOE
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Presenter
Presentation Notes
Here is an overview of what I plan on presenting.

How to aggregate estimates and approximate the  associated margin of error (MOE).

Two examples will be presented 

Discuss issues associated with these derived MOE




Aggregating Estimates

• Published estimates may be 
aggregated to form additional 
estimates.  

• With 5-year data, Tract/Block Group 
estimates can be aggregated to form 
user defined areas.

• Calculating the MOE for these defined 
areas is also important.
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Presenter
Presentation Notes

Published estimates may be aggregated to form additional estimates.  

With the release of the 5-year data, Tract/Block Group estimates can be aggregated to form user defined areas.

Calculating the MOE for these defined areas is also important.




MOEs of Aggregated Estimates

• Estimate of sum is obtained by adding 
the published estimates

• Cannot simply sum the MOEs together
• The  actual formula is

• Covariance is not published so the 
approximation is used covariance = 0.

33
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Presenter
Presentation Notes
To aggregate an estimate, simply sum the estimates together.

However, you cannot simply sum the MOEs together.  The actual formula is the first formula given here.

We square the published MOEs for the two estimates, add them together, include a term called the covariance and take the square root.

This covariance value is unique to this aggregate of estimates.  It can be positive or negative based on how the two estimate relate to each other.

Unfortunately, covariances are not published and not easy for users to approximate on their own.  Therefore, the approximation given at the bottom of the slide is what is given in all the documentation. 

Basically the covariance term is ignored.



Example 1:  Total number of people 
with income below the poverty level
Characteristics Estimate Margin of Error MOE squared

Males 42,945 4,653 21,650,409

Females 61,956 5,723 32,752,729
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Total = 42,945 + 61,956 = 104,901

So the total is 104,901 with an approximate 
MOE of 7,376.

( ) 376,7729,752,32409,650,21FemaleMale ≈+=+MOE

Presenter
Presentation Notes
Let us quickly work through an example.  The data is from the table is from the 2009 1-year detailed table C17001.  

Suppose we want the total number of people with income below the poverty level in the past 12 months in Washington, D.C. and its MOE.  From the American FactFinder we see that the estimate for Males is 42,945 with an MOE of 4,653 and for females it is 61,956 with an accompanying MOE of 5,723.

So to find the total, we aggregate the two estimates to obtain 104,901.  To approximate the MOE, we square the MOEs for male and female, sum them and take the square root to obtain an approximate MOE of 7,376.



Example 1:  Total number of people 
with income below the poverty level
Characteristics Estimate Margin of Error 

(Published)
Margin of  Error 
(Approximated)

Total 104,901 9,224 7,376
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Covariance = 30,679,038
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Presenter
Presentation Notes
Now we have an issue with the our approximated MOE.

Table C17001 already gives the total number of people with income below the poverty level in the past 12 months in Washington, D.C.

The sums match, but the published MOE is 9,224.  As we can see, our approximated MOE of 7,376 is lower than the published MOE. 
 
When we calculate the covariance term between these two estimates using the microdata, we get a positive 30.7 million.  

When it is incorporated into the MOE formula, we get the published MOE of 9,224.
Why is it bigger?  When you get a large number of males in poverty, you usually get a large number of females in poverty so they relate to each other positively which make the MOE bigger.



Example 2: Total number of males with 
income below the poverty level 

Characteristics Estimate Margin of Error MOE squared
Wyoming 23,001 3,309 10,949,481
PUMA 00100 5,264 1,624 2,637,376
PUMA 00200 6,508 1,395 1,946,025
PUMA 00300 4,364 1,026 1,052,676
PUMA 00400 6,865 1,909 3,644,281

• So the total is 23,001 with an approximate MOE of 
3,046.
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Presenter
Presentation Notes
In example 1 we were aggregating estimates in the same geography (Washington DC.). Now let us look at what happens if we aggregate across geographies?  

Suppose we want to aggregate the total number of males with income below the poverty level in the past 12 months in Wyoming and its MOE by summing up the four Public Use Microdata Areas (PUMAs) in that state.  For the moment we are ignoring the Wyoming estimate in the first row. 

We aggregate the PUMA estimates to obtain a total for males of 23,001.  We then sum the squared MOEs for the four PUMAs and take the square root of that to obtain an approximate MOE of 3,046.

Again our approximated MOE is smaller than the published value of 3,309.

To see why let us look at the adjusted covariance matrix that we derived using the ACS microdata. 



The Adjusted Covariance Matrix

• The values on the diagonal in blue are the squared 
MOEs.  The off diagonals are the covariance.

• We can see that the covariance range in size and 
are non-trivial.

Covariance 
Matrix

Puma 00100 Puma 00200 Puma 00300 Puma 00400

Puma 00100 2,636,050 -89,304 302,634 223,141
Puma 00200 -89,304 1,945,210 -140,590 330,487
Puma 00300 302,634 -140,590 1,052,505 209,910
Puma 00400 223,141 330,487 209,910 3,644,845
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Presenter
Presentation Notes
Here we see what we are calling the adjusted covariance matrix for this exercise.  Some of you may have seen something like before, but others may not have.  It shows the variation of this estimate within each PUMA and between each PUMA.  How each PUMA estimate relates to the other three.

The values in the diagonal are the squared MOEs we saw in the previous slide and the covariance terms are off diagonal.  We see a covariance values range from – 140,589 to 330,486.

If we wanted to match the published MOE of our aggregate estimate we would need to add up all the values in this matrix and take the square root. 

The point is to demonstrate that there things that impacts an aggregate’s MOE that users cannot account for.   So an approximate MOE is the best a user can calculate.



What can be done?

• We have found  that the approximation 
formula  seriously breaks down when 
aggregating more than four estimates.

• So we suggest you aggregate the fewest 
number of estimates as possible.

• Other Options: 
– Calculate the estimates using the Public Use Microdata Sample 

(PUMS)
– Request a special tabulation (fee based and certain criteria apply)

38

Presenter
Presentation Notes
What can be done?

We have found that the approximation formulas for MOEs given in the documentation seriously breaks down when you start aggregating more than four estimates.

We suggest you aggregate the fewest number of estimates as possible.  For example, instead of adding single age groups from 20 to 30 try to find predefined age groupings such as 20-25 and 26-30. 

  Other Options: 
Calculate the estimates using the Public Use Microdata Sample (PUMS)
Request a special tabulation (fee based and certain criteria apply)




Statistical Testing
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Case Study
Tracking Economic Well-Being in Washington, DC

• In 2005, city implements a series of job 
training initiatives to increase 
employment and reduce poverty rates

• In 2008, public officials want to assess 
changes in poverty rates in the city   

Presenter
Presentation Notes
Suppose that public officials in Washington, DC have implemented a series of job training initiatives they hope will increase employment and reduce poverty rates. 

 In 2008, after the programs have been in place for several years, officials want to assess whether there has been any change in poverty rates in the city.
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Finding the Data

• Washington, DC has a population size 
greater than 65,000

• Comparable data for both 2006 and 
2007 are available from the ACS

• Examine change in the percent of 
people living in poverty from 2006 to 
2007

Presenter
Presentation Notes
Where can Washington, DC officials find data to address this question?

Since the resident population in Washington, DC exceeds 65,000, there are comparable data for both 2006 and 2007 from the ACS available in American FactFinder.  

The 2006 ACS provides a good starting point because it provides some information about the economic characteristics of 2005.  This is due to the fact that income data collected in the 2006 ACS are based on income in the “previous 12 months.”

Officials can use the ACS to examine change in the percent of people who were living in poverty in 2006 versus 2007. 
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Finding the Data

2006 ACS data for Washington, DC

19.6%   % of all people living in poverty
1.4%   Margin of error

2007 ACS data for Washington, DC
16.4%   % of all people living in poverty
1.4%   Margin of error

Presenter
Presentation Notes
City data analysts can use the Census Bureau’s American FactFinder website to find the estimates of people living in poverty, along with the margins of error for each estimate.

In 2006, the ACS found 19.6% of all people living in poverty in Washington DC, with a margin of error of 1.4%.  The 2007 estimate for percent of people living in poverty was 16.4%, with a margin of error of 1.4%.

These estimates appear to indicate that the poverty rate has declined between 2006 and 2007.  But, the analysts know they must first carefully evaluate several measures of sampling error to determine whether the estimates are reliable and usable. 



Standard Error (SE) 

• Definition
– A measure of the variability of an estimate 

due to sampling
– Depends on variability in the population 

and sample size
– Foundational measure
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Presenter
Presentation Notes
The first measure of sampling error we will discuss is the standard error.  The standard error is a measure of the variability of an estimate due to sampling.  It indicates the extent to which an estimate derived from a sample survey can be expected to deviate from the population value.

The standard error for an estimate depends upon the underlying variability in the population for the characteristic as well as the sample size used for the survey.  For example, if 80 percent of households in a population have two children, then the standard error of the estimate of average children per household will be smaller than in another population where there is more variation among households in the number of children.  

The standard error is a foundational measure from which other sampling error measures are derived, and it is required in order to conduct tests of statistical significance.  However, standard errors are not usually used for interpretation.  





Standard Error (SE)

• Formula
– SE = MOE / 1.645

• 2007 ACS Data for Baltimore City:
– 52.1%  Percent of males who have never 

married 
– 1.7%    Margin of Error
– SE = 1.7% / 1.645
– SE = 1.033%
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Presenter
Presentation Notes
The Census Bureau provides the Margin of Error for each published ACS estimate.  We’ll look at margins of error in more detail a little later, but as this slide shows, the standard error for an ACS estimate can be obtained by dividing the published margin of error for the estimate by the value 1.645. For estimates from years 2005 or earlier, use the value 1.65 with the published margin of error.  
Let’s calculate a standard error using some of the 2007 ACS data for the city of Baltimore, Maryland. The 2007 ACS provides an estimate of 52.1 percent for males age 15 and older who live in Baltimore city and have never married.  The published margin of error for this estimate is 1.7 percent.  When we divide the margin of error of 1.7 percent by the value 1.645, we get a standard error of 1.033 percent.
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Are the Estimates Reliable and 
Usable?
Check Coefficient of Variation for each estimate

2006: SE = 0.85% = (1.4% / 1.645)
CV = 4.3% = (0.85% / 19.6%) * 100

2007: SE = 0.85% = (1.4% / 1.645)
CV = 5.2% = (0.85 %/ 16.4%) * 100

Result = Both estimates are reliable

Presenter
Presentation Notes
The analysts first calculate standard errors for each of the estimates using the margins of error provided in the AFF tables.  They use the denominator of 1.645 to calculate the standard errors for both estimates.

The standard error for the 2006 estimate is equal to the margin of error, 1.4%, divided by 1.645, which equals 0.85%.  The CV is the standard error, 0.85%, divided by the estimate, 19.6%, which yields a CV of 4.3%.  Similar calculations for 2007 give a CV of 5.2%.  Both CVs are relatively small – about 5 percent in both cases.

The analysts also note that neither estimate of the percent of the population living in poverty is close to zero, so the CVs are appropriate measures of reliability.

The analysts conclude that the estimates for both 2006 and 2007 are reliable and usable for their analysis.
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Comparing the Estimates

Compare Confidence Intervals:

2006:  18.2% - 21.0%  (19.6 +/- 1.4)
2007:  15.0% - 17.8%  (16.4 +/- 1.4)

- Is there a significant difference?

Presenter
Presentation Notes
The analysts begin their comparison of these two estimates by constructing the confidence intervals around each estimate. 

The analysts decide they must conduct a formal test of statistical significance.
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Test of Statistical Significance

Definition 
A test to determine if it is unlikely that 
something has occurred by chance

A “statistically significant difference” 
means there is statistical evidence that 
there is a difference

Presenter
Presentation Notes
When comparing survey estimates, it is very important that the comparison takes into account the sampling error associated with each estimate.

A test of statistical significance provides statistical evidence that indicates whether an observed difference between two estimates is likely due to chance, or likely represents a true difference that exists in the population as a whole. 
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Conducting Tests of Statistical 
Significance

Formula

where Z is the critical value for the 
desired confidence level 

for 90% confidence level = 1.645

CLZ
SESE

XX
>

+
−

2
2

2
1

21
ˆˆ

Presenter
Presentation Notes
This slide shows the formula to calculate a test of statistical significance between two estimates.  In the formula, X1 and X2 represent the two estimates, and SE1 is the standard error for X1 and SE2 is the standard error for X2.

Z is the critical value for the desired confidence level for the test.  For a 90% confidence level, Z is equal to 1.645.
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Testing for Statistical Significance

Substituting the appropriate values:

– 2.662  1.645
– Difference is statistically significant at the 

90% confidence level

662.2
)85.0()85.0(

4.166.19
22
=

+

−

Presenter
Presentation Notes
The city data analysts plug in the appropriate values to determine whether the decline in the poverty rate in Washington, DC between 2006 and 2007 is statistically significant.  They choose a desired confidence level of 90 percent.  As indicated in the previous slide, the critical value for a 90 percent confidence level is 1.645.

Their calculation yields an absolute value of 2.662, which is indeed greater than  1.645. They conclude that the decline between 2006 and 2007 in the percent of people living in poverty is statistically significant at the 90 percent confidence level.




Drawing Appropriate Conclusions

• Short-term fluctuations versus real 
trends

• Increasing confidence level to 95% or 
99%
– For 95% conf. level compare to 1.960
– For 99% conf. level compare to 2.576
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Presenter
Presentation Notes
Although the data analysts report back to Washington, DC public officials that the decline between 2006 and 2007 was statistically significant at the 90 percent confidence level, they caution that it is too soon to tell if this is a real trend, or just a short-term fluctuation in the poverty rates. The analysts recommend that public officials track poverty rates for several more years to determine if the 2006 to 2007 decline continues.

The critical value for the test at the 95 percent confidence level is 1.96, and the critical value for a test at the 99 percent confidence level is 2.576.  It can be noted that the difference between 2006 and 2007 is statistically significant at both the 95 and 99 percent confidence levels, as well.



Accuracy Documents

• The ACS Accuracy document contains:
– All formulas used in this presentation.
– More examples

• It is available at
http://www.census.gov/acs/www/
data_documentation/documentation_main/
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http://www.census.gov/acs/www/data_documentation/documentation_main/�
http://www.census.gov/acs/www/data_documentation/documentation_main/�


Questions?
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Presenter
Presentation Notes
Karen King in DSSD




Population Estimates and Controls 
for the ACS
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Overview

• Population estimates - what we 
produce and how

• Postcensal versus intercensal 
population estimates

• Population estimates as controls for the 
ACS

• Types of population controls for the 
ACS by year of release
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Estimates Produced Annually

• 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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Producing Population Estimates
• Estimates base is most recent Census with some 

modification (e.g., Some Other Race is recoded).
• From the last Census forward, population is 

estimated using a cohort-component method at the 
national, state, and county levels.
– Nation:

Population2 = Population1 + Births - Deaths + NIM 
NIM = Net international migration

– States and counties:
Population2 = Population1 + Births - Deaths + NM 
NM = Net domestic and international migration

• Subcounty estimates produced using a distributive 
housing unit method.
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Postcensal Versus Intercensal 
Estimates
• Postcensal population estimates

– Built off of the last census
– “Vintage” identified by terminal year in the series
– July 1 estimates, full series from last Census date 

forward (for Vintage 2009, series is April 1, 2000-
July 1, 2009)

• Intercensal population estimates
– Based on two consecutive censuses
– Will be produced by age, sex, race, and Hispanic 

origin at the county level
– Will be used to control 2010 ACS products
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Population Estimates as Survey 
Controls for ACS
• Population estimates are the 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.



59

Population Controls Provided to ACS

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

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

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

– For ACS 2009 and beyond – 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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Population Controls by 
ACS Release Year: 2010

ACS Data Year of Pop Control Release Year
2009 ACS July 1, 2009 controls from Vintage 2009 

estimates (Census 2000 base)
2010

2007-2009 
ACS

Average of July 1, 2007-2009 controls 
from Vintage 2009 estimates  (Census 
2000 base)

2010

2005-2009 
ACS

Average of July 1, 2005-2009 controls 
based on Vintage 2009 estimates 
(Census 2000 base)

2010
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Population Controls by 
ACS Release Year: 2011

ACS Data Year of Pop Control Release Year
2010 ACS July 1, 2010 controls based on 

Intercensal estimates (based on 
Census 2000 and Census 2010) 

2011

2008-2010 
ACS

Average of July 1, 2008-2010 
Intercensal Estimates

2011

2006-2010 
ACS

Average of July 1, 2006-2010 
Intercensal Estimates

2011

Note:  No intercensal subcounty estimates for 2010
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Population Controls by 
ACS Release Year: 2012

ACS Data Year of Pop Control Release Year
2011 ACS July 1, 2011 controls from Vintage 2011 

(Census 2010 base)
2012

2009-2011 
ACS

Average of July 1, 2009-2011 controls 
based on Intercensal Estimates and 
Vintage 2011 (Census 2010 base)

2012

2007-2011 
ACS

Average of July 1, 2007-2011 controls 
based on Intercensal Estimates and 
Vintage 2011 (Census 2010 base)

2012



Possible Issues with Population Controls 
2010 and Beyond

• Timing of the production of intercensal estimates
– Receive input files March 2011
– Population controls need to be delivered to ACS 

May 2011
• For 2010 ACS data products, subcounty controls 

based on Vintage 2010 population estimates which 
are based on Census 2000
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Questions?
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Methods Panels Updates
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ACS Content Policy

• New content for the ACS is determined by 
the OMB in consultation with Census

• Consider issues such as:
– Frequency of data collection
– Level of geographic detail needed
– Other sources of data

• OMB’s responsibility to ensure that 
respondent burden kept to minimum
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ACS Content Testing History

• 2006 Content Test
– Health insurance
– Marital history
– Veteran’s service-connected disability 

rating
• 2007 Content Test: Field of Bachelor’s 

degree
• 2010 Content Test
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Presenter
Presentation Notes
2006 – first ACS content test included about 19 changes to current question and new question topics.  Fully litany of changes instituted in 2008 ACS that were made because of the 2006 CT, but the biggest changes are three new question topics and move to 28 page questionnaire from a 24 page questionnaire.

 Test – included late request from NSF for a question on FOD.  Based on testing findings, we added an open-ended question on FOD in 2009.

Right now, we have our 2010 content test in the field.  We are testing question changes and new questions as well.  



Timing for Testing Content Changes

• Fall/Winter 2008:  
– Worked with OMB Interagency Committee for the ACS to 

identify topics

• Spring/Summer 2009:  
– Conducted cognitive testing in English and Spanish

• Fall 2009 through Summer 2010:  
– Developed questionnaires/software for field test

• Fall 2010:  
– Conducted field test in mail, telephone and personal visit 

modes
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Timing for Testing Content Changes

• Winter 2010/Spring 2011:  
– Completed coding and analysis

• Summer/Fall 2011:  
– Prepare reports and brief stakeholders on results

• Winter 2011/Spring 2012:  
– OMB clearance process and approval of new and revised 

content

• January 2013 (or later):  
– Implement new and revised content into production
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Presenter
Presentation Notes
Could be later depending on issues with Parental Place of birth fitting on form and we have run out of space. The content test removed some questions in order to fit the new / revised questions on the form but a solution still needs to be determined for production if these questions are approved.



2010 ACS Content Test Questions

• New:
– Household questions on Computer Ownership and Internet 

Access 
– Individual questions on Parental Place of Birth 

• Revised:
– Food Stamps - changing program name to SNAP
– Veteran Identification and Period of Service
– Public Assistance Income
– Wages/Salary/etc. and Interest/Dividends/etc. income: 

changes to automated instruments only
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Presenter
Presentation Notes
SNAP = ?



Computer Ownership and Internet Access
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Presenter
Presentation Notes
Here is one of the two versions of the computer ownership and INET access questions that we are testing.  We ask about if they subscribe to INET service, and if so, what kind.  We also ask what kind of computer devices they own or use.



Parental Place of Birth
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Presenter
Presentation Notes
Here are the new Parental Place of Birth items that are being tested.  These questions were actually on the decennial long form until 1970.  There is actually only one version of these questions, but we are testing these questions in two different places in the questionnaire:

Immediately following the questions on the person’s place of birth, citizenship status, and year of entry to US, and 
  Immediately following the ancestry question.



2010 ACS Content Test - Revised 
Questions

• Veteran Identification and Period of 
Service 

• Public Assistance Income
• Wages/Salary and Interest/Dividends 

income (CATI/CAPI only) 
• Food Stamps

– Change program name to SNAP
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Presenter
Presentation Notes
And four revised topics:
Veteran’s ID and period of service (VA)
Vet ID question: changes involve removing the leading “yes/no” from response options, since analysis suggested that respondents may not fully read the consecutive “yes” responses options, but check the first “yes” box to indicate they had served in the military.
VPS question:  VA proposed collapsing some of the categories of service periods because these categories have either no practical significance or no legal basis for being collected separately.  

Receipt of public assistance income (HHS) 
Changes to test version were intended to be more specific that PA income should be reported for this person or any children in the HH, even if it was short lived.  

And phone/PV only:  changes to wages/salary and interest/dividends income components. (HHS)
Changes involve breaking out the income into finer components to make this question easier to handle when administered orally.  I.e., control version asks for income from wages, salary, tips, bonuses and commissions.  In the test version, we ask for wages and salary alone first, and then ask about tips, bonuses, and commissions.

Food Stamps (USDA)
incorporating the new program name (SNAP) into the question, and seeing the impact to our estimates so we can anticipate yearly change that may be due to question wording.
Supplemental Nutrition Assistance Program




2010 ACS Content Test

• Field test wrapped up in December

• Content changes in ACS production in 
January 2013 or later
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Presenter
Presentation Notes
The field test is planned for late 2010 -- it will start with mail data collection in Sept, move to telephone FU in Oct, and finally pers visit FU in Nov.  

Once the data have been analyzed from the field test (November 2011), OMB will review/approve final content that will be included in ACS production starting in 2013 or later



2011 Questionnaire Size Test

• Goal:  to accommodate new content on 
mail form

• First step – small test studying impact 
on response rate from increasing form 
length to 36 pages (currently 28 pages)

• Scheduled for July 2011
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ACS Content Reinterview Survey

• Study response error for ACS 
questions using reinterview for sample 
of production cases
– Provide concrete estimates of response 

error
– Help identify items for content testing

• Field January – December 2012
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Presenter
Presentation Notes
Finally, we are also starting to plan for a content reinterview study of current ACS questions.  The purpose of this study is to examine ACS production questions to determine if there are problems with response error.

This study will:
Help identify which questions require modifications and future testing via a content test 
provide concrete estimates of response error for ACS items

We are exploring the potential use of LCA to assist in developing response error measures in addition to our traditional measures like “Gross Difference Rates” and “Index of I.

Timing TBD – aiming for January 2012



Testing an Internet Mode for the 
ACS
• Evaluating the feasibility of an ACS Internet 

response option in English and Spanish 
• Experiment in 2011 will compare strategies 

for offering the Internet option in order to 
maximize combined response by Internet 
and mail

• Additional testing in 2012
• Possible implementation in 2013
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Presentation Notes
Post card push, both, etc.



Questions?
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Presenter
Presentation Notes
Jennifer Tancreto in DSSD



ACS Selected Population Products 
for ACS
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Two Products

• Selected Population Tables (SF4-like)
• AIAN Tables
• Both include

– Data profiles
– Detailed tables
– Imputation tables
– Geographic comparison tables are 

proposed
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Characteristics

• Full suite of characteristics including:
– Demographic
– Social
– Economic
– Housing

• All tables would be iterated by 
population group
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Geography

• Selected Population Tables
– Variety of geographies
– Lowest level is census (and tribal) tract

• AIAN Tables
– Fewer geographies included
– Will include AI and AN areas as some of 

the lowest levels available
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Population Thresholds and Iteration 
Groups

• Two thresholds to be aware of
– Population group
– Geographic area

• Population group 
– 7,000 nationally for selected population
– 100 for AIAN tables

• Geography 
– 50 unweighted sample cases in the area
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Frequency

• First release is planned for early 2012 
based on 2006-2010 data

• Subsequent releases will be every 5 
years after that for both products

• Available on AFF, DVD and download
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Questions?
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Presenter
Presentation Notes
Karen Humes in Population Division



Thank you.

• Mark E. Asiala
– mark.e.asiala@census.gov
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