
Assessing the Relationship Between 
Balanced Sample and Sample Representativity*

Yonil Park, John Chesnut

Demographic Statistical Methods Division
U.S. Census Bureau 

• Disclaimer: The views in these slides are those of the authors, and do not necessarily represent those of the Census Bureau.

Disclosure Avoidance Officer Approval number : CBDRB-FY19-ROSS-B0165



Motivation
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Representative Sample Balanced Sample
Conventional Term Mathematical Definition

“No supporting evidence to the relationship 
between Representative Sample and Balanced Sample”

2010 Sample Redesign Sample Databases for Demographic Surveys
− Current Population Survey
− Survey of Income and Program Participation
− American Housing Survey



Simulation

Methodology
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Representative Sample

Representative Index*

Balanced Sample

* Bertino, S. (2006), A Measure of Representativeness of a Sample for Inferential Purposes. International Statistical Review, 74: 149-159.
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Simulation Study Results
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10,000 runs with each 
sample size = 10
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Evaluation of the 2010 Sample Redesign PSUs
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(Unemployment)

Survey of Income and 
Program Participation
(Poverty)

o : probability proportional to size (Sample Redesign PSUs)



Conclusion
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 There is a strong positive relationship between balanced sample 
and representative sample.

 2010 Sample Redesign PSUs showed very high Representative 
Index (RI).

 Length-biased correction to RI has a potential to improve the 
utility of the RI for a simple random sampling.
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