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The purpose of this presentation is to provide some background about the ACS multiyear
estimates, in particular, when they should be used and how to interpret them.
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This presentation will attempt to address the following basic questions:

* What are the multiyear estimates?

e When should you use them?

e What do you need to be aware of when using them?

* How can you use the multiyear estimates when making comparisons?

We'll finish with an example that applies some of what we’ll learn from answering these
guestions.
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Before we talk about multiyear estimates, it's important to understand the concept of a period
estimate because all ACS estimates are period estimates.

The ACS produces period estimates of socioeconomic and housing characteristics. It is
designed to provide estimates that describe the average characteristics of an area over a
specific time period. In the case of ACS one-year estimates, the period is the calendar year. For
example, the 2007 ACS data describe the population and housing characteristics of an area for
the period January 1, 2007 through December 31, 2007, not for any specific day or month within
the year.

A period estimate is different from a point-in-time estimate. A point-in-time estimate is designed
to measure characteristics as of a certain date or narrow time period. For example, the purpose
of the decennial census is to count the population living in the United States on a specific date,

which is traditionally April 1. Although decennial census data are actually collected over several
months, they are designed to provide a snapshot of the U.S. population as of April 1.
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A multiyear estimate is simply a period estimate that encompasses more than one calendar
year. Inthe case of ACS multiyear estimates, the period is either three or five calendar years.

While a one-year estimate includes information collected from independent monthly samples
over a 12-month period, a three-year estimate represents data collected from independent
samples over a 36-month period, and a five-year estimate includes data collected over a 60-
month period. For example, the 2005-2007 ACS three-year estimates describe the population
and housing characteristics of an area for the period January 1, 2005 through December 31,
2007. They do not describe any specific day, month, or year within that time period.
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The types of ACS estimates published for a particular area are based on established population
thresholds.

Geographic areas with at least 65,000 people will receive one-year, three-year, and five-year
ACS estimates.

Areas with 20,000 or more people will receive three-year and five-year estimates. There are a
few exceptions to this rule, however. Zip code tabulation areas, census tracts, and block groups,
regardless of their population size, will only receive five-year estimates.

Areas with less than 20,000 people, down to the block group level, will only receive five-year
estimates.
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Because multiyear estimates are period estimates, they must be labeled to indicate the full
period of time that they reflect.

ACS estimates based on data collected from 2005 through 2007 should not be referred to as
“2006” or “2007" estimates. Some might also be tempted to refer to a 2005-2007 estimate as a
“2006 average.” However, ACS three-year estimates are not produced by averaging each of the
three one-year estimates included in the time period, so that could be misleading.

Multiyear estimates do not represent any one year or the midpoint of a period; they represent
the entire period over which the data were collected.

Therefore, multiyear estimates should be labeled to indicate the full period of time. For example,
“The child poverty rate for the 2005-2007 period was X percent.”
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Next we’'ll discuss how multiyear estimates are constructed.

The methods used by the Census Bureau to produce multiyear estimates are generally the
same as the methods for producing one-year estimates.

First, the ACS survey data are pooled together across 36 or 60 months.

After the data are pooled together, they are updated with the geographic boundaries of the last
year of the period and then assigned the appropriate weights to produce population and housing
estimates. Weights are adjusted using the population and housing totals derived from the
Census Bureau’s Population Estimates Program.

Income and dollar valued data are then adjusted for inflation. We will discuss this more in a few
minutes.

It is important to remember that the estimates are not calculated as a simple average of monthly
or annual estimates.
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Now that we’ve discussed what multiyear estimates are and how they are created, the next
important topic is how data users should decide between using one-year or multiyear estimates.
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First, perhaps it is obvious, but multiyear estimates must be used when no one-year estimate is
available. Unless a geographic area has a population greater than or equal to 65,000, that
geography will rely on multiyear estimates.

Second, generally, use multiyear estimates when the margins of error for one-year estimates
are larger than desired for your particular application.

Lastly, multiyear estimates should also be used when analyzing data for small population
groups due to the higher margins of error associated with them. An example of a small
population group could be “Families with Female Householder with own Children under 18”.

For some applications, however, the margin of error of the estimate is only one part of what to
consider when choosing between one-year and multiyear estimates. We’'ll see this on the next
slide.
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Another important consideration when deciding between estimates is the trade-off between
currency and reliability.

First I'll mention that the decision is more complicated than just choosing between using the
one-year or the multiyear estimates, because for many areas there will also be the choice of
which multiyear estimate to use, three- or five-year.

For larger areas, each annual release provides one-year, three-year, and five-year estimates.
For example, in 2010, there are three sets of commuting data for San Diego County — one-year
estimates for 2009, three-year estimates reflecting 2007-2009, and five-year estimates for the
period of 2005-2009. Users need to decide which is the most appropriate for their needs.

In making this choice, you need to consider the tradeoff between currency and reliability. The
one-year estimates for an area reflect the most current data but they tend to have higher
margins of error than the three- and five-year estimates because they are based on a smaller
sample.

The three-year and five-year estimates for an area have larger samples and smaller margins of
error than the one-year estimates. However, they are less current because the larger samples
include data which were collected in earlier years. The main advantage of using multiyear
estimates is the increased statistical reliability for smaller geographic areas and small population
groups.

There are no hard-and-fast rules on choosing between one-, three-, and five-year data, but the
margins of error provided with ACS data can help data users decide on the tradeoff between
currency and reliability.
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With this slide we illustrate the relative reliability of one-, three-, and five-year estimates.

It presents a scenario where a data user is faced with making a choice between estimates
published in the same year. In particular, the data user is looking at the percentage of the
population 15 years and over who are now married in Washington, DC from Subject Table
S1201. The graph shows the greater reliability of multiyear estimates compared to the single-
year estimate. The lines above and below the point estimates represent the confidence intervals
around each estimate.

In this graph, the confidence interval for the one-year estimate ranges from 24.8 to 27.4 percent.
The level of reliability improves with the three-year and five-year estimates as shown by the
shorter lines around those estimates. For the three-year estimates, the confidence interval

ranges from 25.4 to 27 percent. For the five-year estimates, it ranges from 25.9 to 27.1 percent.
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Now, let’s talk about what you should be aware of when using multiyear estimates.

Slide 13

We'll start with the inflation adjustment.

Estimates of income, rent, home values, and energy costs are referred to as “dollar-valued” or
“dollar-denominated” and need to be adjusted for inflation.

The Census Bureau adjusts dollar-valued multiyear estimates to the most recent year using
inflation factors based on the Consumer Price Index or CPI. A similar adjustment is also done
for individual months within a one-year estimate.

The inflation adjustment is designed to put the collected data into dollars of equal value. It does
not adjust for trends in any particular variable.

For example, in a situation involving comparing rent values over time, the adjustment does not
consider either inflation in the rental market or trends in rents that might arise from increases in
the size and quality of rental units or other factors. It simply uses the overall inflation adjustment
to create estimates where dollar values collected in earlier years have the same purchasing
power as dollar values collected in the last year of the period.

Slide 14

Another important consideration when using multiyear estimates are geographic boundaries.

The Census Bureau needs to account for geographic boundary changes that may occur for
areas published in the multiyear estimates.



The Census Bureau uses the boundaries as of January 1 of the last year of the period to
produce the multiyear estimates. These boundary changes are collected through the Boundary
and Annexation Survey, a voluntary survey conducted by the Census Bureau.

Boundaries of other statistical areas, including urbanized areas, Public Use Microdata Areas,
census tracts, and block groups are updated every decade in conjunction with the decennial
census.

More information on geographic boundaries can be found in the ACS Compass Products
presentation entitled “Geographic Areas and Concepts for the American Community Survey.”

Slide 15

Let's look at an example of how boundary changes are handled for multiyear estimates.

In 2008, the Census Bureau tabulated one-year estimates for 2007 and three-year estimates
based on data collected from 2005, 2006, and 2007. These estimates were tabulated using the
boundaries that were in effect on January 1, 2007.

Looking at this slide, the area outlined in blue shows the boundaries for Amarillo City, Texas
that were in effect on January 1, 2007. The estimates published in 2008 reflected these
boundaries.

However, Amarillo City annexed some territory in both 2005 and 2006, as noted by the orange
and red portions of the map, respectively. The 2005 and 2006 one-year estimates were
published using the 2005 and 2006 boundaries, respectively. The 2007 and the 2005-2007
three-year estimates were published using the 2007 boundaries.

We also note that the ACS did not update the 2005 and 2006 one-year estimates using the
January 1, 2007 boundaries.
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Another factor to consider are population controls.

As discussed in the presentation entitled “An Overview of the American Community Survey,” the
Census Bureau uses population controls because the ACS is designed to measure the
characteristics of the population, not counts of the population. The official estimates of the
population still come from the previous census and from the Census Bureau’s Population
Estimates Program.

For one-year ACS estimates, population and total housing unit estimates are controlled to equal
population and housing counts as of July 1 of the tabulated year.

Since multiyear estimates represent estimates for more than one year, they are controlled to
equal an average of the individual years’ estimates over the period. Data users should not
expect the ACS demographic estimates to match any individual year’s population estimate
within the time period.
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Next, let's discuss how you can use the multiyear estimates when making comparisons.
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We'll start with making comparisons across geographies.
A challenge for data users is how to compare geographic areas with different population sizes.

Comparisons across different geographies should be made with estimates of comparable period
length and of the same time period. For example, to make comparisons of educational
attainment across several geographies use the same period for each geography, such as 2005-
2007.

Users shouldn’t compare one-year estimates with multiyear estimates. Likewise, they shouldn’t
compare three-year estimates to five-year estimates. For example, you should not compare the
2005-2007 estimate of educational attainment for an area to the 2007 estimate of educational
attainment for another area.
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Let's use Kentucky as an example. This map shows the population sizes for the counties in
Kentucky based on the Census Bureau’s 2007 population estimates. As discussed in the
presentation titled “An Overview of the American Community Survey,” population sizes such as
these are used to determine which ACS estimate is published for each type of estimate.

There are 12 large counties, shaded in dark blue, that receive one year ACS estimates every
year, starting in 2005. These 12 counties also receive three-year estimates and five-year
estimates. There are also 43 counties that receive three-year estimates, which are shaded in a
lighter blue, and five-year estimates. Lastly, there are 65 counties that receive five-year
estimates, which are lightly shaded.

Suppose a user in Kentucky wants to compare three counties: Fulton County, which is a small
county in the southwest corner of the state; Franklin County, home to the state capital; and
Fayette County, home to the city of Lexington. These counties vary widely in their population
sizes.
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This slide shows which estimates are published for each of the three counties of interest.

The ACS publishes annual estimates for Fayette County and three-year estimates for Franklin
County. However, only five-year estimates are available for Fulton County.

Therefore, the data user should compare 2005-2009 estimates for Fulton with 2005-2009
estimates for Fayette and Franklin. This is despite the fact that more recent, one-year data are
available for Fayette.



To summarize, when making comparisons across geographic areas do not cross-compare one-
year, three-year, and five-year estimates.
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Next we'll discuss making comparisons across time periods in the same geography.

Data users should be cautious when looking at changes for a geographic area over time. They
should be aware that boundary changes may have occurred, as we've just discussed with the
Amarillo, Texas example.

An important point: it is easier to compare non-overlapping time periods. They are easier to
interpret and it's easier to perform statistical testing on them. Now we’ll discuss the comparison
of non-overlapping time periods in more detail.
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This slide shows the overlapping periods for the three-year estimates from 2005 through 2010.

When comparing estimates from two multiyear periods, it is easier to make comparisons
between non-overlapping periods. This is because the difference between two estimates of
overlapping periods is driven by the non-overlapping years. To illustrate what we mean,
consider the 2005-2007 and the 2007-2009 period estimates. Both contain the year 2007.
Thus, the difference between the 2005-2007 and 2007-2009 estimates is determined by the
difference between the 2005 and 2006 estimates versus the 2008 and 2009 estimates.

In this example, the simplest comparison is between the 2005-2007 estimate and the 2008-
2010 estimate, which do not include any overlapping years. Statistical testing is straightforward
for nonoverlapping periods. You can use the formulas discussed in the presentation titled
“Things that May Affect Estimates from the American Community Survey.”

You can make comparisons using overlapping periods, however it is more difficult and the
statistical testing is more complicated.
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The last comparisons we'll talk about are those between ACS data and the Census 2000.

There are global differences that exist between the ACS and Census 2000. These include
differences in residence rules, universes, and reference periods. For example, the ACS uses a
"two-month" residence rule - defined as anyone living for more than two months in the sample
unit when the unit is interviewed. On the other hand, Census 2000 used a "usual residence"
rule - defined as the place where a person lives or stays most of the time.

The reference periods for the ACS and Census 2000 also differ. For example, the ACS asks
respondents to report their income for the 12 months preceding the interview date, while
Census 2000 asked for a respondent’s income in calendar year 1999.

Also, as we discussed earlier, the ACS produces period estimates whereas Census 2000 data
are interpreted to be a snapshot of April 1, 2000.



The Census Bureau subject matter specialists have considered these differences and have
determined that for most population and housing subjects, comparisons can be made. Further
information about comparing measures from the ACS and Census 2000 can be found on the
“Guidance for Data Users” page
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Now, let’s finish with an example that applies some of what we’ll learn from answering these
questions.
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This is an example of tracking social change in a hypothetical county called Centerville. It walks
you through some of the issues in working with multiyear estimates. The data used in this
example come from research data produced by the Census Bureau.

Suppose community leaders in 7 of the 10 school districts that comprise the county of
Centerville are interested in measuring change in the population with a high school diploma.
They have anecdotal evidence that the number of people with a high school diploma has
increased. But they want to use the ACS to see if this is actually the case.
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The question is, which data do they use?

The community leaders want the data to be “current.” Therefore decennial census long form
data from 1990 or 2000 are not useful for this analysis.

Instead, the community leaders hire a data analyst to use the ACS to investigate trends since
2000.

Since the population in each of these school districts is over 20,000, the data analyst can

choose between three-year and five-year data. However, because currency is very important to
them they choose to use the three-year data.
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This map shows the collection of school districts that make up the hypothetical county of
Centerville. The seven school districts in the study are shaded tan and are labeled A through G.
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This chart shows the periods for the available estimates.

As shown in the chart, the five three-year estimates available for the 7 school districts are:
2005-2007, 2006-2008, 2007-2009, 2008-2010, and 2009-2011.
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Next, one must decide which estimates to use in making the comparison.
This slide shows the ten separate comparisons that can be made.

The data analyst has to decide which comparison best establishes whether there has been an
increase in residents with a high school diploma.
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This chart shows the overlapping and non-overlapping years in the five sets of three-year
estimates. The best comparisons between three-year estimates are for periods that do not
overlap.

For this example, the 2005-2007 and 2008-2010 estimates, both in red, do not overlap.
Therefore these estimates would make a good choice to compare.

The 2006-2008 and 2009-2011 estimates, in purple, also do not overlap and make a good
choice to compare.

The data analyst chooses to compare estimates from 2006-2008 and 2009-2011 since this will
be the most current data available. The analyst will use the formal test of statistical significance
covered in the presentation titled “Things that May Affect Estimates from the American
Community Survey.”
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Let's summarize what we've learned.

Multiyear estimates are period estimates and should not be interpreted as estimates for any
particular year in the period.

When you refer to multiyear estimates, the labels for multiyear estimates should reflect the
entire period that they cover.

Data users must consider the tradeoffs between using the one-year estimates, which are more
current, versus multiyear estimates, which are more reliable.
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Make comparisons between estimates of different geographies based on ACS data from the
same time periods.

It is easier to compare estimates from non-overlapping time periods because they are more
straightforward to interpret and it's easier to perform statistical testing on them when making
comparisons over time within a single geography.
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In addition to the ACS website at census.gov/acs, here are some other American Community
Survey resources.

American Community Survey data products are available through American FactFinder at
factfinder2.census.gov.

Quick, easy access to facts about people, business, and geography are available through
QuickFacts at quickfacts.census.gov.

DataFerrett, the Census Bureau'’s free online tool that can analyze and extract data from the
American Community Survey, is available at dataferrett.census.gov.

Finally, frequently asked questions specific to the American Community Survey are available at
ask.census.gov by selecting “American Community Survey” in the left navigation bar.
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-The U.S. Census Bureau measures the nation’s People, Places and Economy

The Census Bureau is the leading source of statistical information about the nation’s people,
providing not only snapshots of the nation’s population size and growth, but also detailed
portraits of the changing characteristics of our communities. The Census Bureau is often the
only source of statistics at the local level every year, giving even the smallest communities
accurate, timely information that is essential for decision-making. The Census Bureau provides
critical, timely information on the health of the U.S. and local economy.

-Census Bureau statistics are how America knows what America needs

More than $400 billion in federal funds are distributed every year to states and communities
based in part on demographic, socioeconomic and geographic information generated by the
Census Bureau. Census Bureau statistics provide a clear and detailed picture of the entire
population. For example, census and American Community Survey (ACS) estimates reflect the
growth of the population as well as the changing socioeconomic and demographic
characteristics of the American people. State and local governments use census and ACS
statistics to plan new roads, new schools and new emergency services. Businesses use the
statistics to develop new economic opportunities. Congress has also passed many laws that
depend on census and ACS statistics. These include the Voting Rights Act, the Age
Discrimination and Employment Act, the National Affordable Housing Act, and the Veterans'
Benefit Program. Each of these laws needs comparable measures of relevant attributes to
implement the laws.

-The Census Bureau is the leading source of quality, timely and relevant information about our
nation’s people and economy

With the innovation of the American Community Survey, every community, every year receives
detailed statistics about their social, economic and housing characteristics. We listen to
Congress, federal programs and other data users to make sure we're measuring information
that’s relevant for decision-making.
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This presentation gave you information on the definition, use, and interpretation of multiyear
estimates from the American Community Survey.

Stay updated on ACS-related news by subscribing to our email updates. Select “Get Email
Updates” from the ACS homepage at census dot gov forward slash acs. While you are at our
website, check it out for the latest updates on the survey.

Please feel free to contact the Census Bureau if you have questions or need further information.
If you have questions that are not answered by the Web site, please call 1-800-923-8282 or
submit a question at https://ask.census.gov.



