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06/24/10 — Prepared for ACS Research and Evaluation Steering Committee Meeting

American Community Survey Sample Stratification - Current and New Methodology

The ACS produces estimates for geographic areas having a wide range of population sizes. To ensure that
the estimates for these areas have the desired level of reliability, areas with smaller populations must be
sampled at higher rates relative to those areas with larger populations.

Currently, the ACS stratification methodology assigns each block and its constituent addresses o one of
seven sampling strata, each with & unique sampling rate. Six of the seven sampling rates are a function of
the base rate which is recalculated each year. The rate for the smallest stratum has been fixed at 10
percent since 2004, The assignment of a block to a sampling stratum is based on information about the
set of governmental units which contain the block, or on information about the size of the census tract that
the block is located in'. In order to determine the base rate, the distribution of addresses by sampling

stratum and the target sample size, along with each stratum’s rate definition, are used to solve a simple
algebraic equation.,

The five current sampling~sfrata and their sampling rates are shown in Table 1.

Table 1. Current Stratification and Annual Sampling Rates |

Stratum . Block MOS’ Criteria Annuat Sampling Rate
1 800 <= 'GUMOS <= 1200+ ' 1.5 x Base Rate
2 GUMOs < 800 : i 3 x Base Rate
3 . 05 <200 o ' 0.0,
47 0 kS TRACTVIOS € 2000 - _ ] Base Rate
5 0 <=TRACTMOS<2000 High Response 0.92 xBase Rate
g 2000 € TMOS T 0.75% Base Raté
7 2000 <= TRACTMO High Response | 0.92 x 0.75 x Base Rate

In 2007, the National Academies of Science Committee on National Statistics (NAS, 2007) made the
. following recommendation to the Census Bureau:

“Recommendation 4-4: The Census Bureau should identify potential ways to increase the precision of
ACS estimates for small geographic areas, particularly small governmental jurisdictions, through
reallocation of the sample and through increases in the overall sample size. Cost savings shbz_dd be
sought to support such increases, although increases that could significantly improve the precision of
estimates will require additional funding from Congress. Sample reallocation should also be
considered to minimize anomalies across areas (for example, jurisdictions with very similar
populations that fall into different sampling rate categories)”

' Governmental units include Counties, Places (active functioning govemméntal units), Schoo! Districts, American
Indian Areas, Tribal Subdivisions (active, functioning), Minor Civil Divisions (in the twelve strong MCD states),
Alaskan Native Village Statistical Areas, Hawaiian Homelands, and Census designated Places (Hawaii only).

Thisisa governmental unit or tract measure of size (MOS), the sum of estimated occupied housing units in the
governmental unit or tract. o : .



Table 3. Five Year CVs for Typical Tracts by Size Class based on Sample Simulations

Current Stratification New Stratification
Tract Size Category
(Tract MOS) Total Tracts | Average Tract cv cv cv v
: Size 2.9 Million 3.54 Million 2.8 Million 3.54 million
64,400
441%

ot e T S A

4,001 - 6,000

Notes and assumptions:
1. CVs are based on simulated samples,

2. Data is based on Supplemental 2010 valid housing unit address counts at the tract level,

3. A 10 percent population characteristic is used {p = 0.1).

4. An ACS design factor of 2.1 is used (average of three poverty design factors).

5. A block fevel occupancy rate (average of ACS and Census 2000 rates) and a 2.6 persons per household is used.
- 6. A 100 percent computer assisted personal interview (CAP!) interview rate is assumed.
* 7.The lowest tract size category does not inciude tracts with MOS < 150.
8. Ungeocoded addresses cannot be included.

Table 4 shows the universe size and the sample sizes generated by each of the four simulations. Note that
this table excludes the addresses in the 1,043 tracts with an estimated number of occupied housing units

less than 150 as well as all ungeocoded addresses in the 2010 supplementa) U.S, edited Master Address
File extract. , ‘ '

Table 4. Universe and Simulated Sample Sizes by Tract Size Category

. Current Stratification New Stratification
Tract Size Average ) ) ’
Total Universe Size .
Category . Tracts Tract Sample Sample Sample Sample
{Tract MOS) Size 2.9 Million 3.54 Million 2.9 Million 3.54 Million
Total 64,400 132,636,915 2,837,551
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To demonstrate the potential effect the new strata may have on total variance at the county level through
additional weight variation, Table 5 shows the distribution of the square root of the ratio (R) of the sum of
the squared weights from the simulated sample under the research stratification to the simulated sample
under the current stratification, each at the 3.54 million level. This distribution shows that the majority
(2,928) counties have ratios between 0.8 and 1.2. Clearly the new stratification has little effect at the
county level. 204 counties do show that the variance will increase, though not appreciably. We surmise
that these counties are most likely large, since they must contain multiple sampling strata. If so, the



standard errors are most likely small. Table 6 shows four selected large counties typical of other counties
with a large value of R. From AmericanFactfinder, for “number of households in poverty”, we see that
indeed the standard errors (CVs) were relatively small to begin with, As such, even moderate percent
increases in variance due to increased weight variation still produce relatively small CVs. A case in point
is Gwinnett County, GA. Even with an approximate 47% increase in the CV, when applied to the already
relatively small CV of 3.83% yields a small CV of 5.63%, which is still a very reliable estimate. This is
typical of the results we observed in all large counties and may be generalized to all ACS estimates.

Table 5. Distribution of County Level Ratios — New to Current Stratification (3.54 Million Sample)

County Size
{valid
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Addresses) 1
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‘Table 6. Estimated Change in CVs for Select Large Counties

3 yr ACS Data - American FactFinder

County, State

Ri/2) Estimated
Households in New CV

Poverty

Households




Recently, we conducted an in depth analysis of the current sample design by calculating and analyzing
coefficients of variation (CVs) for a 10 percent estimate of the person poverty rate.

The following questions were addressed in this research:

o Can the stratification scheme for the ACS be modified in a way which allows for a more equitable
distribution of sample minimizing the differences of the CVs across areas?

e What effects would the projected sample increase from 2.9 million to 3.54 million have on a
stratification redesign?

- The goal of the research was to minimize the differences of the coefficients of variation for tract level

estimates by size class, We used.a 10 percent person poverty rate estimate. Based on our results, the new
stratification will use sixteen sampling strata, each with a corresponding sampling rate. Three of these
rates, for the smallest governmental units, will be fixed and 13 will be functions of the base rate. The
sixteen strata and their defined sampling rates are shown in Table 2.

Table 3 shows a comparison of CVs for the current and new stratification, using both the current and
expanded sample size, respectively.

Table 2. New Stratification and Annual Sampling Rates

Stratum Block MQS Criteria Annual Sampling Rate

1 2.8xBase Rate

2 F|xed
‘; 3 i

4
S
6

. 7 :
8 092x28xBase Rate
g L7x Base Rate
10 O92x1 7 x Base Rate.
11 ‘Base Rate
12 0.92 X Base Rate
13 0:6'% Base Rate’
14 0.82 x 0.6 x Base Rate
16 6000 <= TRACTMOS ngh Response 0.92 x 0.35 x Base Rate




