
Longitudinal Data Systems:
New Frontier in Statistics

Jeremy S. Wu, Ph. D. 

International Chinese Statistical Association
Indianapolis, IN
June 21, 2009

1



2

May 21, 2010 
Department of Education Grant Announcement



3



4

Census – A long History

Chinese Census during Western Han Dynasty (206 BC – 220 AD)
Population ~ 56-57 million
http://www.guoxue.com/shibu/24shi/hansu/hsu_038.htm

http://americanaffairs.suite101.com/article.cfm/history_of_the_census
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Rise of Statistics

http://en.wikipedia.org/wiki/History_of_statistics
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Sampling – The Introduction
抽样调查理论与实践 (1995)，中国统计出版社。
ISBN 7-5037-1670-3
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Sampling – The Reception
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Michael Cowles (1936, 2001).  Statistics in Psychology: an historical perspective.  Lawrence Erlbaum Associates, Inc. New Jersey. 
http://books.google.com/books?id=8pRuRm6WAp8C&dq=a.+n.+kiaer&source=gbs_navlinks_s
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Sampling – Acceptance in the U.S.

http://www.census.gov/history/www/innovations/data_collection/developing_sampling_techniques.html
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Sampling: Evolution in U.S. Census
(Thanks to W. G. Cochran)

1940 5% sample on occupation, …
1950 20% sample on income, schools,…

1 in 6 sample of 20% on marriage,…
1960 25% sample …
2000 “Short” form – for all

“Long” form – 1 in 6 sample
2005 American Community Survey

~1 in 8 sample over 5 years
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Two Lessons Learned

A 5% random sample
is “better” than

a 5% non-random sample
in measurable terms

Study of statistics was saved; 
Mathematical Statistics was born
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The Information Re/Evolution
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• Started in 1998
• Use existing data
• Create new data and 

products
• Make valid detailed 

data available and 
protect confidentialityLongitudinal National 

Frame of Jobs

New data and products

The LED Approach



LED: Longitudinal Integrated Data

14

Worker Job Employer

Data Source A

Data Source B

Data Source C

Data Source I

Data Source II

Data Source III

Data Source ...Data Source …

14



LED: Key Methodologies

• System Design
• Record Linkage
• Noise Infusion
• Imputation
• Synthetic Data Modeling
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OnTheMap: Partial Synthetic Data Product 
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Potentials of Longitudinal Data Systems
on Flow Statistics
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Longitudinal Data System on Employment

Entry to Workforce   Retirement

Longitudinal Data System on Education

Pre-kintergarten   12  College  Post Graduate 
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The Unknowns

• Is an 80% non-random sample 
“better” than a 5% random 
sample in measurable terms? 
90%? 95%? 99%?

• Is the demise of statistics 
imminent?  Or is this the 
dawning of another new field of 
statistical knowledge?
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Contact Us

Comments/Suggestions
CES.local.employment.dynamics@census.gov

Jeremy.S.Wu@census.gov

Local Employment Dynamics Website
http://lehd.did.census.gov

Join the Listservs
Lehd-general@lists.census.gov 
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http://www.census.gov
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http://lehd.did.census.gov
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