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ACS Estimates

• Every year, over 3.5 million housing unit addresses are contacted to 
participate in the ACS

• ACS estimates are based on a sample of the population 

• Creates uncertainty in the data

• For more information on ACS Design and Methodology, please visit: 

https://census.gov/programs-surveys/acs/methodology.html
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https://census.gov/programs-surveys/acs/methodology.html


Availability of ACS Data Products

Estimated Population of 
Geographic Area 1-Year Estimates

1-Year 
Supplemental 

Estimates 5-Year Estimates

65,000 or more X X X

20,000 to 64,999 X X

Less than 20,000 X

Planned Release Date September October December
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https://census.gov/programs-surveys/acs/news/data-releases.html
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What is the Margin of Error?
• Definition: An MOE is a measure of the possible variation of the estimate 

around the population value

• At a given confidence level, the estimate and the actual population value will 
differ by no more than the value of the MOE

• 90% confidence level is the Census Bureau Standard

• ACS MOEs are provided in the same units as their respective estimates
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What is the Margin of Error?
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Variance
(Calculated with estimate)

Standard Error
SE= Variance

Margin of Error
MOE = 1.645 x SE   

(Census Bureau Standard: 90 percent Confidence Level)
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Measures of Sampling Variability



Alternate Confidence Levels 

Confidence Level Margin of Error (MOE)
90% 1.645 x SE
95% 1.96 x SE
99% 2.58 x SE
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Converting MOE to different confidence level: 

MOE95% confidence level =
1.96

1.645
× MOE90% confidence level

= 1.96 ×
MOE90% confidence level

1.645



Alternate Confidence Levels 
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MOE95% confidence level =
1.96

1.645
× 3,778

= +/- 4,501

B01001 SEX BY AGE
Universe: Total Population
2012-2016 American Community Survey 5-Year Estimates

United States

Estimate Margin of Error

Under 5 years 10,154,024 +/-3,778



Alternate Confidence Levels 

Confidence Level Margin of Error (MOE) MOE for Example Estimate

90% 1.645 x SE +/- 3,778
95% 1.96 x SE +/- 4,501
99% 2.58 x SE +/- 5,925
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B01001 SEX BY AGE
Universe: Total Population
2012-2016 American Community Survey 5-Year Estimates

United States

Estimate Margin of Error

Under 5 years 10,154,024 +/-3,778

MOE95% confidence level =
1.96

1.645
× 3,778

= +/- 4,501
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Confidence Intervals

Upper Bound = $37,284 + 20,922 = $58,206
Lower Bound = $37,284 – 20,922 = $16,362

Confidence Interval 90% :  ($16,362, $58,206)
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Geography Median Household Income ($) MOE ($)

Block Group 1 37,284 +/- 20,922

Confidence Interval: (Estimate - MOE, Estimate + MOE)



Why MOEs Matter

Geography Median Household 
Income ($) MOE ($)

Block Group 1 37,284

Block Group 2 42,797

Block Group 3 56,875

Block Group 4 66,725

Block Group 5 76,850
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Why MOEs Matter

Geography Median Household 
Income ($) MOE ($)

Block Group 1 37,284 +/-20,922

Block Group 2 42,797 +/-21,305

Block Group 3 56,875 +/-20,956

Block Group 4 66,725 +/-32,137

Block Group 5 76,850 +/-47,200
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What is Statistical Testing

• Definition : A test to determine if a difference is unlikely to occur by chance

• To be “statistically different”, there must be statistical evidence that there is a 
difference between two estimates

• Testing should be conducted for all comparisons, both implicit and explicit
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Statistical Testing
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Generic Z-score formula:

𝐸𝐸𝐸𝐸𝐸𝐸1 − 𝐸𝐸𝐸𝐸𝐸𝐸2

𝑀𝑀𝑀𝑀𝐸𝐸𝑒𝑒𝑒𝑒𝑒𝑒12 + 𝑀𝑀𝑀𝑀𝐸𝐸𝑒𝑒𝑒𝑒𝑒𝑒22



Statistical Testing
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S0201 SELECTED POPULATION PROFILE IN THE UNITED STATES

2016 American Community Survey 1-Year Estimates

Subject

United States New York

Total Population Total Population

Estimate Margin of Error Estimate Margin of Error

25 to 34 years 13.7% +/-0.1 14.6% +/-0.1

35 to 44 years 12.6% +/-0.1 12.5% +/-0.1

45 to 54 years 13.2% +/-0.1 13.7% +/-0.1

55 to 64 years 12.8% +/-0.1 13.0% +/-0.1

65 to 74 years 8.9% +/-0.1 8.7% +/-0.1

75 years and over 6.4% +/-0.1 6.7% +/-0.1

Median age (years) 37.9 +/-0.1 38.4 +/-0.1

18 years and over 77.2% +/-0.1 78.8% +/-0.1

21 years and over 73.1% +/-0.1 74.7% +/-0.1



Statistical Testing
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Step Process Result

1 Take the difference of the estimates 37.9 – 38.4 = -0.5

2 Take the absolute value of step 1 |-0.5| = abs(-0.5) = 0.5

3 Square the MOEs 0.12 = 0.01
0.12 = 0.01

4 Add the squared MOEs together 0.01 + 0.01 = 0.02

Subject

United States New York

Total Population Total Population

Estimate Margin of Error Estimate Margin of Error

Median age (years) 37.9 +/-0.1 38.4 +/-0.1



Statistical Testing
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Step Process Result

5 Take the square root of the sum 0.02 ≈ 0.141

6 Divide step 2 by step 5 0.5 / 0.141 = 3.55

7 Compare result to 1.0 3.55 > 1.0

If the result is greater than 1.0, 
then the estimates are statistically different 

at the 90% confidence level



Statistical Testing
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Generic Z-score formula:

𝐸𝐸𝐸𝐸𝐸𝐸1 − 𝐸𝐸𝐸𝐸𝐸𝐸2

𝑀𝑀𝑀𝑀𝐸𝐸𝑒𝑒𝑒𝑒𝑒𝑒12 + 𝑀𝑀𝑀𝑀𝐸𝐸𝑒𝑒𝑒𝑒𝑒𝑒22

Example:
37.9 − 38.4

0.1 2 + 0.1 2
= 3.55



Statistical Testing
This method is used for:

• Any type of estimate (count, percent, median, rate, etc.)
• Between years

• Not between single-year and multi-year estimates

• Between non-overlapping multi-year periods
• Across geographic areas
• Between surveys (e.g. ACS vs Census)

• To check ACS/ Census compatibility, visit:
https://www.census.gov/programs-surveys/acs/guidance/comparing-acs-data.html
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https://www.census.gov/programs-surveys/acs/guidance/comparing-acs-data.html
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https://www.census.gov/programs-surveys/acs/guidance/statistical-testing-tool.html

Statistical Testing Tool

https://www.census.gov/programs-surveys/acs/guidance/statistical-testing-tool.html


Statistical Testing Tool
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https://www.census.gov/programs-surveys/acs/guidance/statistical-testing-tool.html

https://www.census.gov/programs-surveys/acs/guidance/statistical-testing-tool.html


Statistical Testing Tool
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https://www.census.gov/programs-surveys/acs/guidance/statistical-testing-tool.html

https://www.census.gov/programs-surveys/acs/guidance/statistical-testing-tool.html


Statistical Testing Tool
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https://www.census.gov/programs-surveys/acs/guidance/statistical-testing-tool.html

https://www.census.gov/programs-surveys/acs/guidance/statistical-testing-tool.html


Statistical Testing Tool
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https://www.census.gov/programs-surveys/acs/guidance/statistical-testing-tool.html

https://www.census.gov/programs-surveys/acs/guidance/statistical-testing-tool.html


Statistical Testing Tool
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https://www.census.gov/programs-surveys/acs/guidance/statistical-testing-tool.html

https://www.census.gov/programs-surveys/acs/guidance/statistical-testing-tool.html
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ACS Comparison Profile
Year to Year Change



ACS Ranking Tables
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ACS Ranking Tables
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ACS Ranking Tables
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Special Case
Controlled Estimates
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• MOE = ***** (5 asterisks)
• Set MOE = 0 for statistical testing

B01001        SEX BY AGE
Universe: Total Population
2012-2016 American Community Survey 5-Year Estimates 

United States
Estimate Margin of Error

Total: 318,558,162 *****

Male: 156,765,322 +/-6,427

Under 5 years 10,154,024 +/-3,778

5 to 9 years 10,476,978 +/-17,108 

10 to 14 years 10,547,421 +/-17,082

15 to 17 years 6,431,470 +/-2,858



B01001E              SEX BY AGE (NATIVE HAWAIIAN AND OTHER PACIFIC ISLANDER ALONE)
Universe: People who are Native Hawaiian and Other Pacific Islander alone
2012-2016 American Community Survey 5-Year Estimates

Maine New Hampshire Rhode Island Vermont

Estimate Margin of 
Error Estimate Margin of 

Error Estimate Margin of Error Estimate Margin of 
Error

Total: 211 +/-72 229 +/-92 575 +/-245 206 +/-107

Male: 84 +/-48 103 +/-65 338 +/153 69 +/-47

Under 5 years 0 +/-23 0 +/-26 0 +/-29 0 +/-20

5 to 9 years 0 +/-23 0 +/-26 55 +/-52 0 +/-20

10 to 14 years 11 +/-9 0 +/-26 39 +/-36 10 +/-15

15 to 17 years 0 +/-23 0 +/-26 15 +/-21 0 +/-20

18 and 19 years 0 +/-23 0 +/-26 0 +/-29 0 +/-20

20 to 24 years 0 +/-23 15 +/-23 110 +/-81 0 +/-20

25 to 29 years 30 +/-42 0 +/-26 0 +/-29 0 +/-20

Special Case
Zero Estimate MOEs
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• Zero estimates will have an MOE



Special Case
Medians and Aggregates
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•Median and Aggregates with too few observations
•Estimate = “-”, MOE = “**”

•Medians in lower or upper categories:
•Estimate = “$2,500-”, MOE = “***”
•Estimate = “$250,000+”, MOE = “***”

Statistical testing NOT possible

B06011           MEDIAN INCOME IN THE PAST 12 MONTHS (IN 2016 INFLATION-ADJUSTED DOLLARS)   
BY PLACE OF BIRTH IN THE UNITED STATES
Universe: Population 15 years and over in the United States with income
2012-2016 American Community Survey 5-Year Estimates

Adak city, Alaska
Estimate Margin of Error

Median income in the past 12 months --
Total: 24,063 +/-6,521
Born in state of residence 19,375 +/-14,024
Born in other state of the United States 56,667 +/-14,001
Native; born outside the United States - **
Foreign born 2,500- ***



B06011           MEDIAN INCOME IN THE PAST 12 MONTHS (IN 2016 INFLATION-ADJUSTED DOLLARS)   
BY PLACE OF BIRTH IN THE UNITED STATES
Universe: Population 15 years and over in the United States with income
2012-2016 American Community Survey 5-Year Estimates

Adak city, Alaska
Estimate Margin of Error

Median income in the past 12 months --
Total: 24,063 +/-6,521
Born in state of residence 19,375 +/-14,024
Born in other state of the United States 56,667 +/-14,001
Native; born outside the United States - **
Foreign born 2,500- ***

Special Case
Medians and Aggregates
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•Median and Aggregates with too few observations
•Percents and Ratios with a denominator of zero (0)

•Estimate = “-”, MOE = “**”

•Medians in lower or upper categories:
•Estimate = “$2,500-”, MOE = “***”
•Estimate = “$250,000+”, MOE = “***”

Statistical testing NOT possible
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•Median and Aggregates with too few observations
•Estimate = “-”, MOE = “**”

•Medians in lower or upper categories:
•Estimate = “$2,500-”, MOE = “***”
•Estimate = “$250,000+”, MOE = “***”

Statistical testing NOT possible



Special Case
Special Cases displayed in apps and the API
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Estimates with Large MOEs
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Estimates with Large MOEs

• Exercise Caution
• Questionable Reliability
• Small Sample Size

• Possible Solutions:
• Use a larger geography
• Combine estimates across characteristics, geographies or both
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Deriving New Estimates
Must approximate the MOE

49



Approximating the MOE 

𝑀𝑀𝑀𝑀𝐸𝐸(𝑆𝑆𝑆𝑆𝑆𝑆) = 𝑀𝑀𝑀𝑀𝐸𝐸𝑒𝑒𝑒𝑒𝑒𝑒12 + 𝑀𝑀𝑀𝑀𝐸𝐸𝑒𝑒𝑒𝑒𝑒𝑒22 …
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To calculate total number of children under the age of 5 years old:

1. Sum the estimates for males and females

2. Approximate the MOE:



Approximating the MOE
Characteristics Estimate MOE

Under 5 years, Males 10,154,024 +/-3,778

Under 5 years, Females 9,712,936 +/-3,911
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Estimate of the Sum = 10,154,024 + 9,712,936 
= 19,866,960

𝑀𝑀𝑀𝑀𝐸𝐸(𝑆𝑆𝑆𝑆𝑆𝑆) = 3,7782 + 3,9112 ≈ 5,438



Approximating the MOE
Characteristics

(Native Hawaiian and 
Other Pacific Islander alone)

Estimate MOE

Under 5 years old (Maine) 0 +/-22
5 to 9 years old (Maine) 0 +/-22

Under 5 years old (Rhode Island) 0 +/-29
5 to 9 years old (Rhode Island) 41 +/-37

TOTAL 41 +/-47
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When approximating a sum, 
use only the largest zero estimate MOE, once:

𝑀𝑀𝑀𝑀𝐸𝐸 𝑆𝑆𝑆𝑆𝑆𝑆 = 372 + 292 ≈ 47
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https://www.census.gov/programs-surveys/acs/technical-documentation/variance-tables.html

Variance Replicate Tables

https://www.census.gov/programs-surveys/acs/technical-documentation/variance-tables.html


C01001B      SEX BY AGE (BLACK OR AFRICAN AMERICAN ALONE)
Universe: People who are Black or African American alone
2016 American Community Survey 1-Year Estimates 

United States

Estimate Margin of Error

Total: 40,893,369 +/-64,285

Male: 19,537,758 +/-35,962

Under 18 years 5,237,911 +/-26,401

18 to 64 years 12,503,604 +/-21,639

65 years and over 1,796,243 +/-8,533

Female: 21,355,611 +/-43,641

Under 18 years 5,081,189 +/-29,343

18 to 64 years 13,609,249 +/-23,107

65 years and over 2,665,173 +/-8,109

B01001B      SEX BY AGE (BLACK OR AFRICAN AMERICAN ALONE)
Universe: People who are Black or African American alone
2016 American Community Survey 1-Year Estimates 

United States

Estimate Margin of Error

Total: 40,893,369 +/-64,285

Male: 19,537,758 +/-35,962

Under 5 years 1,380,640 +/-11,878

5 to 9 years 1,483,840 +/-17,452

10 to 14 years 1,446,747 +/-20,544

15 to 17 years 926,684 +/-8,558

18 and 19 years 663,421 +/-11,769

20 to 24 years 1,698,590 +/-15,132

25 to 29 years 1,593,848 +/-12,072

30 to 34 years 1,364,171 +/-11,673

35 to 44 years 2,490,670 +/-16,197

45 to 54 years 2,514,128 +/-12,777

55 to 64 years 2,178,776 +/-8,608

65 to 74 years 1,194,391 +/-8,472

Collapsed Tables
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Detailed Table Collapsed Table
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https://www.census.gov/programs-surveys/acs/

Resources

https://www.census.gov/programs-surveys/acs/
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ACS Documentation

https://www.census.gov/programs-surveys/acs/technical-documentation/code-lists.html

https://www.census.gov/programs-surveys/acs/technical-documentation/code-lists.html
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ACS Documentation

https://www.census.gov/programs-surveys/acs/technical-documentation/code-lists.html

https://www.census.gov/programs-surveys/acs/technical-documentation/code-lists.html
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https://www.census.gov/programs-surveys/acs/technical-documentation/code-lists.html

ACS Documentation

https://www.census.gov/programs-surveys/acs/technical-documentation/code-lists.html


Compass Handbooks
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https://www.census.gov/programs-surveys/acs/guidance/handbooks.html

https://www.census.gov/programs-surveys/acs/guidance/handbooks.html


Training Presentations
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https://www.census.gov/programs-surveys/acs/guidance/training-presentations.html

https://www.census.gov/programs-surveys/acs/guidance/training-presentations.html


Crosswalk
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https://www.census.gov/acs/www/guidance/comparing-acs-data/acscensus-table-lookup

https://www.census.gov/acs/www/guidance/comparing-acs-data/acscensus-table-lookup


Design and Methodology 
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https://www.census.gov/programs-surveys/acs/methodology/design-and-methodology.html

https://www.census.gov/programs-surveys/acs/methodology/design-and-methodology.html


Source Us!
U.S. Census Bureau’s [YYYY-YYYY] American Community Survey
[1/5]-year [estimates/statistics/data release]

64



Sign up for and manage alerts at 
https://public.govdelivery.com/accounts/USCENSUS/subscriber/new

More information online:
https://www.census.gov/acs

Continue the Conversation #ACSdata

1-800-923-8282

acso.users.support@census.gov

Social media: @uscensusbureau

https://public.govdelivery.com/accounts/USCENSUS/subscriber/new
https://www.census.gov/acs/


ACS Data Users Group

• Purpose: 
– Improve understanding of the value and utility of ACS data. 
– Promote information sharing among data users about key ACS data issues and 

applications

• Membership is free and open to all interested ACS data users
• Presentations and recordings from past conferences available
• Webinars and special sessions at professional meetings planned
• Users group website and online community 

acsdatacommunity.prb.org



Need Local Stats?

• Assistance Near You!
Our regional data staff can help you 
access local statistics from the ACS 
or offer training to help build your 
skills. 

• Contact us at: 
1-844-ASK-DATA
(1-844-275-3282)
census.askdata@census.gov 

40
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Questions?
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