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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
��������� (1995)���������
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 – New Knowledge

Cochran, W.G. (1953,1963,1977).  Sampling 
Techniques. John Wiley and Sons, New York.

Hansen, M.H., Hurwitz, W.N., and Madow W.G. 
(1953).  Sample Survey Methods and Theory. 
John Wiley and Sons, New York, Vols. I and II.

Kish, L. (1965) Survey Sampling. John Wiley and 
Sons, New York.

Yates, F. (1949, 1960, 1980).  Sampling Methods 
for Censuses and Surveys. Charles Griffin and 
Co., London.
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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
8
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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

9

9



Study of Statistics

We all live happily after!

Do we?
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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 ApproachThe LED Approach



LED: Longitudinal Integrated Data
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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 …
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LED: Key Methodologies

• System Design
• Record Linkage
• Noise Infusion
• Imputation
• Synthetic Data Modeling
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OnTheMap: Partial Synthetic Data Product 

15

15



1616

Count Share
Total Primary Jobs 782,084 100.0%

Count Share
Age 30 or younger 213,119 27.3%
Age 31 to 54 437,018 55.9%
Age 55 or older 131,944 16.9%

Count Share
$1,200 per month or less 152,615 19.5%
$1,201 to $3,400 per month 362,910 46.4%
More than $3,400 per month 266,555 34.1%

Jobs by Earnings Paid

2006

2006

Jobs by Worker Age

2006
Profile of All Workers

Profile of Construction/
Manufacturing Workers

Count Share Count Share Count Share Count Share Count Share
Total Primary Jobs 782,084 100.0% 743,477 100.0% 686,994 100.0% 650,254 100.0% 627,358 100.0%
Total Primary Jobs in Construction/Manufacturing 118,113 15.1% 107,175 14.4% 92,784 13.5% 81,422 12.4% 77,475 12.4%

Construction/Manufacturing in the Las Vegas Area (2006-2002)
20022003200420052006

Where All Workers are Employed

Count Share
Total Primary Jobs 118,113 100.0%

Count Share
Age 30 or younger 34,862 29.5%
Age 31 to 54 67,725 57.3%
Age 55 or older 15,526 13.1%

Count Share
$1,200 per month or less 15,127 12.8%
$1,201 to $3,400 per month 47,925 40.6%
More than $3,400 per month 55,061 46.6%

Jobs by Earnings Paid

2006

2006

Jobs by Worker Age

2006

OnTheMap: Construction/Manufacturing Workers in 
the Las Vegas Area
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OnTheMap:  Construction/Manufacturing Workers
Employed near “The Strip” in Las Vegas 

Where Workers are Employed Where Workers Live

Count Share
Las Vegas, Nevada 9,710 30.0%
Sunrise Manor, Nevada 3,930 12.2%
Henderson, Nevada 3,852 11.9%
Paradise, Nevada 3,408 10.5%
North Las Vegas, Nevada 3,200 9.9%
Spring Valley, Nevada 2,950 9.1%
Enterprise, Nevada 733 2.3%
Whitney, Nevada 453 1.4%
Pahrump, Nevada 399 1.2%
Winchester, Nevada 319 1.0%
All Other Locations 3,362 10.4%

Workers (employed in NW Paradise, NV) Live
Cities/Towns Where Construction/Manufacturing

2006Count Share Count Share Count Share Count Share Count Share
Total Primary Jobs 32,316 100.0% 29,274 100.0% 24,776 100.0% 23,621 100.0% 22,161 100.0%

Count Share Count Share Count Share Count Share Count Share
Age 30 or younger 9,450 29.2% 7,986 27.3% 6,548 26.4% 5,835 24.7% 5,275 23.8%
Age 31 to 54 18,807 58.2% 17,521 59.9% 15,189 61.3% 14,911 63.1% 14,233 64.2%
Age 55 or older 4,059 12.6% 3,767 12.9% 3,039 12.3% 2,875 12.2% 2,653 12.0%

Count Share Count Share Count Share Count Share Count Share
$1,200 per month or less 3,960 12.3% 3,915 13.4% 3,253 13.1% 3,135 13.3% 3,047 13.7%
$1,201 to $3,400 per month 12,408 38.4% 11,166 38.1% 10,023 40.5% 9,916 42.0% 9,283 41.9%
More than $3,400 per month 15,948 49.4% 14,193 48.5% 11,500 46.4% 10,570 44.7% 9,831 44.4%

20022003200420052006
Jobs by Earnings Paid

20022003200420052006

Profile of Construction/Manufacturing Workers in NW Paradise, NV

Jobs by Worker Age

20022003200420052006
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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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Access to LED via
http://www.census.gov
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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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