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Census — A long History

History of the Census

From Ancient Romans to GP5

Technology
@ Elizabeth Linehan http://americanaffairs.suitel01.com/article.cfm/history_of the_census
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Today's U3 Censusis a
far cry from its humble
beginnings some 2500
years ago. And it's still
evolving.

The first recorded census took place in the 5th
century b.c. in Rome. Under the rule of Semvius
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Rise of Statistics

History of statistics

From Wikipedia, the free encyclopedia

Statistics arose, no later than the 16th century, from
the need of states to collect data on their people and
ecanomies, in order to administer them. lts meaning
broadened in the early 13th century to include the
collection and analysis of data in general. Today
statistics is widely employed in government, business,
and the natural and social sciences.

http://en.wikipedia.org/wiki/History_of statistics
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Sampling — The Introduction
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The origins of survey sampling are in official government statistics in the late 19nand early
20w centuries; the provenance is non-mathematical, and the motivation is practical and operational
[A more extensive version of the material in this section can be found in O Muircheartaigh and
Soon (1981).]

One of the finest discussions of the philosophy of sampling took place at the International
Statistical Institute (ISI) meetings in Berne in 1895 This was the first recorded occasion on which
the statistics establishment (then primarily the collectors of data for government purposes) was
confronted with a coherent plea for the use of samples in data collection. A N Kiaer, the director of
the Norwegian Burean of Statistics, presented a report on his experience with sampling surveys and
advocated further investigation of the field. Kiaer's definition of a representative investigation was
that it was a partial inquiry in which observation was made on a large number of units distributed
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Sampling — The Reception

Michael Cowles (1936, 2001). Statistics in Psychology: an historical perspective. Lawrence Erlbaum Associates, Inc. New Jersey.
http://books.google.com/books?id=8pRURM6WApP8C&dqg=a.+n.+kiaer&source=gbs_navlinks_s

pling, pressing for complete enumeration. It took almost 30 years for the utility
and benefits of the methods to be appreciated. Seng (1951) and Kruskal and
Mosteller (1979) give accounts of this most interesting period in statistical
history. The latter authors give a translation and paraphrase of the remarks of
Georg von Mayer, Professor at the University of Munich, on Kiaer’s work on
the representative method, which was presented at a meeting of the Institute in

Berne in 1895:

I regard as most dangerous the point of view found in his work. | understand that
representative samples can have some value, but it is a value restricted to terrain
already illuminated by full coverage. One cannot replace by calculation the real
observation of facts. A sample provides statistics for the units actually observed, but
not true statistics for the entire terrain.

1t is especially dangerous to propose representative sampling in the midst of an
assembly of statisticians. Perhaps for legislative or administrative goals sampling
may have uses — but one must never forget that it cannot replace a complete survey.
It is mecessary to add that there is among us these days a current in the minds of

mathematicians that would, in many ways, have us calculate rather than observe.
We must remain firm and say: no calculations when observations can be made. (von
Mayer, quoted by Kruskal & Mosteller, 1979, pp. 174-175)
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Sampling — Acceptance in the U.S.

Developing Sampling Techniques

The Census Bureau first used statistical sampling methods in the 1937

United States during the Great Depression, but it also served as a "check” on a lar

The Census Bureau implemented statistical sampling in a decennial census for the

Increasing cost or respondent burden. Enumerators asked a random sa
demographic data for the entire United States.

test survey

mple of the

sampling became a fixture of the decennial censuses, with a certain pe
century. In fact, because the American Community Survey is now the i
asked of a sample of the population.

The success of statistical sampling in the decennial census contributeg
expanded and renamed the Current Population Survey in 1947. The Cer
figures.

http://www.census.gov/history/www/innovations/data_collection/developing_sampling_techniques.html

Kiew lsrger imsge
Fhe Census Buresu used siaiisiical zampling
in the 1337 Suney of Unemployment.
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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. | and Il.

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

1940
1950

1960
2000

2005
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(Thanks to W. G. Cochran)

5% sample on occupation, ...

20% sample on income, schools,...
1 in 6 sample of 20% on marriage,...
25% sample ...

“Short” form — for all

“Long” form — 1 In 6 sample
American Community Survey

~1 In 8 sample over 5 years




Two Lessons Learned

A 5% random sample
IS “Detter” than
a 5% non-random sample
IN measurable terms

Study of statistics was saved,;
Mathematical Statistics was born
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Study of Statistics

We all live happily after!

Do we?

USCENSUSBUREAU




The Information Re/Evolution

Supercomputing
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The LED Approach

 Started in 1998
Longitudinal Employer—(HL(Eu:gl;old Dynamics Program o Use eXIStIng data
» Create new data and

mE [ S products

‘ """"""" « Make valid detailed
data available and

protect confidentiality

Longitudinal National
Frame of Jobs

New data and products

USCENSUSBUREAU




LED: Longitudinal Integrated Data

Employer
Data Source A Data Source |
Data Source B Data Source Il
Data Source C Data Source llI
Data Source ... Data Source ...
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LED: Key Methodologies

e System Design
 Record Linkage

* Noise Infusion

e Imputation

e Synthetic Data Modeling
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OnTheMap: Partial Synthetic Data Product

Prior
Distribution
(Dirichlet)

Likelihood
Function
(Multinomial)

Posterior
Distribution
(Dirichlet—
Multinomial)

Implicates
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OnTheMap: Construction/Manufacturing Workers in

the Las Vegas Area

Profile of All Workers Where All Workers are Employed

2006
Count Share
Total Primary Jobs 782,084 100.0%
Jobs by Worker Age I ﬁ
2006 [o] as gas T
Count Share
Age 30 or younger 213,119  27.3% Las Vegas
Age 31to 54 437,018 55.9% .
Age 55 or older 131,944  16.9% ﬁ
Jobs by Earnings Paid
2006
Count Share
$1,200 per month or less 152,615  19.5% .
$1,201 to $3,400 per month 362,910  46.4% Sunrise Manor
More than $3,400 per month 266,555  34.1% 2006
1 i . = 0.01 - 532.15 Workers/S¢. Mi.
in u @
PrOfI Ie Of COﬂStrUCtlon/ s ' S Virchester 532.16 - 1330.37 Workers/Sq. Mi.
Manufacturing Workers Spring Valley ol 1330.38 - 2926.82 Workers/Sq. Mi.
5006 Y @ 2926.83 - 5055.42 Workers/Sq. Mi.
Count | Share I 5055.43 - 7982.25 Workers/Sq. Mi.
Total Primary Jobs 118,113  100.0% : ) M 7952.26 - 15964.49 Workers/Sq. Mi.
Paradise Whilne
Jobs by Worker Age @
2006
Count Share
Age 30 or younger 34,862 29.5% Ererorioe
Age 31 to 54 67,725  57.3% i (5]
Age 55 or older 15,526 13.1% ¥ @
Jobs by Earnings Paid Henderson
2006
Count Share
$1,200 per month or less 15,127 12.8%
$1,201 to $3,400 per month 47,925  40.6% 515
More than $3,400 per month 55,061 46.6%
Construction/Manufacturing in the Las Vegas Area (2006-2002)
2006 2005 2004 2003 2002
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% 1




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

i

Where Workers are Employed

2006

- 0 -14 Workers

e 15 - 106 Workers
£+ 107 - 356 Workers
() 357 - 843 Workers
844 - 1647 Workers

Profile of Construction/M

anuf

orkers in NW Paradise, NV

| Whee Workers Live |

——

4 Citie/Towns Where Construc

2006

0.01 - 4.70 Workers/Sq. Mi.
4.71 - 11.75 Workers/Sq. Mi.
11.76 - 25.85 Workers/Sq. Mi.
I 25.86 - 44.66 Workers/Sq. Mi.
0 4467 - 70.51 Workers/Sq. Mi.
M 70.52 - 141.02 Workers/Sq. Mi.

£

tion/Manufacturing

acturing W Workers (employed in NW Paradise, NV) Live
2006 2005 2004 2003 2002 v 2006
Count 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
Las Vegas, Nevada 9,710 30.0%
Jobs by Worker Age Sunrise Manor, Nevada 3,930 12.2%
2006 2005 2004 2003 2002 : '
0,
Count Share Count Share Count Share Count Share Count Share Hende.rson, Nevada 3,852 11.9%
Age 30 or younger 9,450 29.2% 7,986 27.3% 6,548 26.4% 5,835 24.7% 5,275 23.8% Paradise, Nevada 3,408 10.5%
Age 31 to 54 18,807 58.2% 17,521 59.9% 15,189 61.3% 14,911 63.1% = 14,233  64.2% North Las Vegas, Nevada 3,200 9.9%
) 0, 0, 0, 0, R
Age 55 or older 4,059 12.6% 3,767 12.9% 3,039 12.3% 2,875  12.2% 2,653 12.0% Spring Valley, Nevada 2.950 9.1%
Jobs by Earnings Paid Enterprise, Nevada 733 2.3%
2006 2005 2004 2003 2002 Whitney, Nevada 453 1.4%
Count Share Count Share Count Share Count Share Count Share Pahrump Nevada 399 1.2%
$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% -W' h t, N d 319 1.0%
$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% tnchester, Nevada U7
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% All Other Locations 3,362 10.4%
| |




Potentials of Longitudinal Data Systems
on Flow Statistics

Longitudinal Data System on Employment

Entry to Workforce =» Retirement

r-=—=—="1

| Longitudinal Data System on Education
-1 I
I Pre-kintergarten =» 12 =» College = Post Graduate |

USCENSUSBUREAU




1993-Present The dawning of integrated data

» 2006 Census Bureau released first partial synthelic data
- via a web-based application OnTheMap

SR :
1998 Census Bureau launched the Longitudinal Employer
Household Dynamics (LEHD) Program

1993 Panel on the Confidentiality and Data Access
Report issued

1945-Present Census Bureau designed and implemented

) ) major surveys including today's Current Population Survay,
1965 The Immigration and \—-.;] Survey of Income and Program Participation, and the American
MNationality Act was signed Community Survey

L

1939-1945 world War Il C

1935 The Social Security
Act was signed
. i 1926 1SI Committee reported on

the theory and practice of sampling

1895-1935 Probability, estimation, and hypotheses lesting
theories established as core study of mathematical statistics
and modern day sampling

1903 The Bureau of Census
bacame the official census-
taking organ of the United
States

1895 Concept of Sampling
first introduced at an 15| session
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The Unknowns

* Is an 80% non-random sample
“better” than a 5% random
sample In measurable terms?
90%? 95%7? 99%"7

 Is the demise of statistics
Imminent? Or is this the
dawning of another new field of
statistical knowledge?

USCENSUSBUREAU




0.5, Census Bureau

_ Families
. f _m_id
Living
Arrangements
New on the Site
Data Toals
American FactFinder
Jobs@Census
Catalog
Publications
Are You ina Survey?
About the Bureau
Regional Offices
Doing Business with Us

Related Sites

locallEmp H
=
AlifABouSebs]

Visit the Enhanced Web Site
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Helping You Make Informed Decisions

Access to LED via

http://www.census.gov

Unitee] States

Census
2010

People &
Households

Business &
Industry

Geography
Newsroom

Special Topics
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2010 Census - MNews
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Economic Census + Get Hgtfwith Your Form + Economic Indicators + NAICS ~Syvey of Business Owners + Government

E-Stats + Foreign Trade \Exourl Codes + Local Employment Dynamics + Mare

* |ncome | State Median Income - Poverty + Health Insurance + [ntemational + Genealogy

Maps - TIGER - Gazetteer - More

Releases - Facts For Features + Minonty Links + Broadcast & Photo Sevices - Embargo/News Release Subscription * More

Phishing & Email Scams + Census Bureau Data and Emergency Preparedness + Events Calendar « Training - For Teachers &
Students - Statistical Abstract - FedStats - USAgov - Recovery Act at the Census Bureau

Data Finders

Population Clocks

U.S. 307,616,761

World 6,788,321,738
13:28 GIT [EST+5) Oct 04, 2003

Popula{ion Finder
P ity town, county, or zp
or state
Select 3 state

@
‘"

Find An A.{ea Prafile with QuickFacts
| Selectastate to begin
X b, Select 3 dtate v

Latest Economic Indicators
+ Manufacturers’ Shipments, [nventories. and Orders
+ Construction Spending

Economic Indicators

' Select an indicator

Select an indicator

Rocessiilty |Inormafion Quaity | FOIA | Data Protection & Privasy Paliy | U.S. Degt of Commerce
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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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