
 

 

 

 
Using ACS Estimates and Margins of Error 

 

April 6, 2016 

 
Sirius Fuller 

Decennial Statistical Studies Division 

U.S. Census Bureau 

 
 

 

 
1 



Outline 

 What is the Margin of Error (MOE) 

 Why do MOEs Matter 

 Statistical Testing Using the MOE 

 Approximating the MOE  

 Resources and References 

 Questions 

 

 

2 



What is the Margin of Error 
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What is the Margin of Error? 

ACS is a sample and different samples would yield 

different estimates of the actual population value 

The MOE is a measure of the possible variation of 

the estimate around the population value 

Data users can be certain at a given confidence 

level that the estimate and the actual population 

value differ by no more than the value of the MOE 
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Variance 

Standard Error (SE) =  Variance 

MOE = 1.645 x SE    
(90 percent Confidence Level) 

 
(Census Bureau standard is 

 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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Can convert MOE to different confidence level  

MOE95% confidence level =
1.96

1.645
× MOE90% confidence level 



Why Do MOEs Matter 

 Lower Bound = 37,284 – 20,922 = 16,362 

 Upper Bound = 37,284 + 20,922 = 58,206 

 Confidence Interval ($16,362, $58,206) 
      (90% Confidence Level) 
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Geography 
Median 

Household 
Income ($) 

MOE 

Block Group 1 37,284  20,922 



Why Do MOEs Matter 

Geography 
Median 

Household 
Income ($) 

MOE 

Block Group 1 37,284  

Block Group 2 42,750 

Block Group 3 56,875 

Block Group 4 66,750 

Block Group 5 76,833 

8 



Why Do MOEs Matter 

Geography 
Median 

Household 
Income ($) 

MOE 

Block Group 1 37,284 20,922 

Block Group 2 42,750 21,302 

Block Group 3 56,875 20,956 

Block Group 4 66,750 32,130 

Block Group 5 76,833 47,268 
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Testing for Statistical Significance 

 Definition  
 

 A test to determine if a difference is 

unlikely to occur by chance 
 

 To be “statistically different” means there is 

statistical evidence that there is a 

difference 
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ACS Comparison Profile 
Year to Year Change 
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ACS Ranking Tables 
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Statistical Testing 
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Statistical Testing 
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Generic formula: 
 

𝐸𝑠𝑡1 − 𝐸𝑠𝑡2

𝑀𝑂𝐸𝑒𝑠𝑡1
2 + 𝑀𝑂𝐸𝑒𝑠𝑡2

2

 



Statistical Testing 
Median Age: 

 Asian alone or in combo:      33.5   +/-   0.2 

 Total Population:                   37.3   +/-   0.1 
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STEP Process Result 

1 Take the difference of the estimates 33.5 – 37.3 = -3.8 

2 Take the absolute value of step 1 
|-3.8| = abs(-3.8) = 

3.8 

3 Square the MOEs 
0.22 = 0.04 
0.12 = 0.01 

4 Add the squared MOEs together 0.04 + 0.01 = 0.05 



Statistical Testing 

 If step 7 is greater than 1.0 then the estimates 
are significant different. 
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STEP Process Result 

5 
Take the square root 

of step 4 
0.05 ≈ 0.224 

6 Divide step 2 by step 5 3.8 / 0.224 = 16.99 

7 Compare to 1.0 16.99 > 1.0 



Statistical Testing 
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Generic formula: 
 

𝐸𝑠𝑡1 − 𝐸𝑠𝑡2

𝑀𝑂𝐸𝑒𝑠𝑡1
2 + 𝑀𝑂𝐸𝑒𝑠𝑡2

2

 

 
Example: 
 

33.5 − 37.3

0.2 2 + 0.1 2
= 16.99 

 



Statistical Testing 

This method is used for: 

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

 Between years 

 Between non-overlapping multi-year periods 

 Across geographic areas 

 Between surveys (e.g. ACS vs Census) 
 Provided the ACS estimate is comparable to the 

Census 
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Statistical Testing Tool  
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Special Case 
Controlled Estimates 
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 Controlled estimates:  

– MOE = ***** (5 asterisks) 

– Set MOE = 0 for statistical testing 

 



Special Case 
Zero Estimate MOEs 
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 Zero estimates will have an MOE 

 MOEs for zero estimates are model-based 



Special Case 
Medians and Aggregates 

 Median and Aggregates with too few 
observations: 

 Estimate = “-”, MOE = “**” 
 

 Medians in upper or lower category: 

 Median income in the past 12 months 

 Estimate = “$2,500-”, MOE = “***” 
 

 NO statistical testing possible 
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Deriving New Estimates 
Must approximate the MOE 
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Approximating the MOE  

𝑀𝑂𝐸𝐴𝑔𝑔𝑟𝑒𝑔 = 𝑀𝑂𝐸𝑒𝑠𝑡1
2 + 𝑀𝑂𝐸𝑒𝑠𝑡2

2 … 
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Wish to calculate total number of 

children under the age of 5 years old 
 

 Sum the estimates for males and 

females  

 Approximate MOE: 



Approximating the MOE 

Characteristics Estimate MOE MOE Squared 

Under 5 years, 

Males 
10,247,162 +/-4,089 16,719,921 

Under 5 years, 

Females 
  9,804,950 +/-3,460 11,971,600 
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Total, Under 5 Years Old =  

10,247,162 + 9,804,950 = 20,052,112 
  

𝑀𝑂𝐸𝑇𝑜𝑡𝑎𝑙 = 4,0892 + 3,4602 ≈ 5,356.4 



Approximating the MOE 

Characteristics 

 (Native Hawaiians) 
Estimate MOE 

Under 5 years old (Delaware) 36 56 

5 to 9 years old (Delaware) 0 27 

Under 5 years old (Washington, D.C.) 0 29 

5 to 9 years old (Washington, D.C.) 0 29 

TOTAL 36 63.06 
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 MOE for zero estimates are based on a model 
 When approximating a sum, use only the largest zero 

estimate MOE, once 

𝑀𝑂𝐸 𝑇𝑜𝑡𝑎𝑙 ≈ 562 + 292 ≈ 63.06 



Estimates with Large MOEs 
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Estimates with Large MOEs 

 Some estimates have MOEs larger than 

the estimate 

 This may occur for small geographies or 

small populations 

 If this occurs 

 Use a larger geography  

 Combine estimates across characteristics, 

geographies or both 
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Collapsed Tables 
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Detailed Table Collapsed Table 



Resources 
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Compass Handbooks 
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Training Presentations 
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Crosswalk 
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Design and Methodology  
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Source Us! 
U.S. Census Bureau’s [YYYY-YYYY] American Community 

Survey [1/3/5]-year [estimates/statistics/data release] 
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Sign up for and manage alerts at 

https://public.govdelivery.com/acco

unts/USCENSUS/subscriber/new 

 

 

More information on the American 

Community Survey: 

http://www.census.gov/acs 

 

 

 

facebook.com/uscensusbureau 

 

 

twitter.com/uscensusbureau 

 

 
 

youtube.com/user/uscensusbureau 

 

 
 

instagram.com/uscensusbureau 

 

 

pinterest.com/uscensusbureau 

 

 

 

  

 

 

         

 

Continue the Conversation #ACSdata 

(800) 923-8282 or  

(301) 763-1405  
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acso.users.support@census.gov 
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• 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 

• Webinars and special sessions at professional 
meetings planned 

• Users group website and online community  

 

http://www.acsdatausers.org/ 
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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: 

clmso.ddb.questions@ 

census.gov 

38 



Questions? 

 Please fill out the evaluation for this 

presentation  
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Bonus Slide: 

Finding Your Geographies 
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Bonus Slide: 

How to Determine if you are in a Survey 
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Bonus Slide: 

Why We Ask the Questions on the ACS 
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Bonus Slide: 

Explanation of Detailed Table Code 

B01001APR    

 B is for Detailed Table, C is for Collapsed 

 01 is a 2-digit code for the subject  
(https://ask.census.gov/faq.php?id=5000&faqId=1687) 

      (New series: B28 for Computers and Internet)  

 001 is the table number 

 A is if the table is a race/Hispanic iterated table 
      (A is white alone non-Hispanic, iterations are A through I) 

 PR appears only if the table is published 
exclusively for Puerto Rico 
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