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Univac 1105 at Census, 1960



Cover, 1960 Census Microdata Codebook Distributed on 13 Univac Tapes
(or 180,000 punch cards)

The Invention of Microdata: The 1960 Census Samples 



School enrollment, 1950 Census



The Power of Microdata
• Customized measures: Variables based on combined characteristics of 

family and household members, capitalizing on the hierarchical structure 
of the data 

• Multivariate analysis: Analyze many individual, household, and 
community characteristics simultaneously

• Interoperability: Harmonize data across time and space

 Age classification for school enrollment
 in published U.S. Census

1980 1990 2000
5-6 5-6 5-9

7-13 7-9 10-14
14-15 10-14 15-17
16-17 15-17

1980
5-6

7-13
14-15
16-17

1980 1990
5-6 5-6

7-13 7-9
14-15 10-14
16-17 15-17



Relationship   Age Sex  School               Occupation



The 1970 Public Use Samples

•  60 times the size of 1960
•  Much more detail 
   (especially geography) •1960 sample expanded 10-fold

• Same format and coding as 1970
• Led to an explosion of research
   on 1960-1970 change 



1900 Public Use Sample 
• Microfilm became public in 1972 under 72-year rule
• Sample created 1976-1980 at University of Washington
• 100,000 cases (1-in-760 sample)

1910 Public Use Sample
• Microfilm released 1982
• Created 1983-1989 at the University of Pennsylvania
• 366,000 cases (1-in-250)

1940-1950 Public Use Microdata Samples
• Created 1978-1984 at Census Bureau and University of 

Wisconsin, with NSF funding
• 3.3 million cases (1-in-100 samples)
• Budget of $7.4M (32.5M in 2021 $)

Extending the Series Backwards

Preston

Winsborough



1989: 1880 Public Use Microdata Sample



1991: Nine Census Years, All Incompatible

1990
1980
1970
1960
1950
1940
1910
1900
1880



Relationship Variable 
(part): 

1900 Public Use Sample

72 categories

0    P03  REL      RELATIONSHIP TO HEAD                              COLS  9-11  
                                                                                 
             100  HEAD OF HOUSEHOLD                               21336  21.243  
             108  PARTNER / COHEAD                                  173    .172  
             120  WIFE OF HEAD                                    16665  16.592  
             128  WIFE OF PARTNER/COHEAD                              1    .001  
             129  SECOND OR THIRD WIFE OF HEAD                        3    .003  
             130  CHILD OF HEAD                                   46174  45.973  
             131  STEP-CHILD OF HEAD                                755    .752  
             132  ADOPTED CHILD OF HEAD                             103    .103  
             133  SON/DAUGHTER-IN-LAW                               466    .464  
             136  FOSTER CHILD / FOUNDLING                           23    .023  
             140  HUSBAND / NOT HEAD                                 17    .017  
             200  RELATIVE - UNSPECIFIED                             23    .023  
             210  PARENT OF HEAD                                    920    .916  
             211  STEP-PARENT OF HEAD                                24    .024  
             213  PARENT-IN-LAW OF HEAD                             568    .566  
             220  BROTHER/SISTER OF HEAD                           1325   1.319  
             221  STEP/HALF BROTHER/SISTER                           12    .012  
             223  BROTHER/SISTER-IN-LAW                             688    .685  
             230  NIECE/NEPHEW                                      822    .818  
             232  ADOPTED NIECE/NEPHEW                                1    .001  
             233  NIECE/NEPHEW-IN-LAW                                 4    .004  
             237  GRAND NIECE/NEPHEW                                 15    .015  
             240  COUSIN                                            108    .108  
             243  COUSIN-IN-LAW                                       1    .001  
             249  SECOND COUSIN                                       5    .005  
             250  AUNT/UNCLE OF HEAD                                 99    .099  
             253  AUNT/UNCLE-IN-LAW                                   2    .002  
             260  GRANDPARENT OF HEAD                                27    .027  
             261  STEP-GRANDPARENT                                    1    .001  
             263  GRAND-PARENT-IN-LAW                                 2    .002  
             270  GRANDCHILD OF HEAD                               1541   1.534  
             271  STEP-GRANDCHILD                                    33    .033  
                                                        
                                                        
                                                        
                                          
                                                          
                                              
                                                 
                                               
                                                                    
                                                              
                                                        
                                                       
                                                         
                                                          
                                                   
                                               
                                                 
                                                       
                                                      
                                                      
                                                
                                                      
                                                            
                                                       
                                                                  
                                                                
                                                                   
                                                                 
                                                       
                                                   
                                                   
                                                  
                                                                 
                                                   
                                                    
                                                            
                                                       



Relationship Variable: 

1940 Public Use Sample

23 categories



Relationship Variables: 

1980 Public Use Sample

20 unique categories



An integrated database for 
1880, 1900, 1910, 1940, 1950, 1960, 1970, 1980, 1990 

Harmonized codes
Consistent record layout
Integrated documentation
No loss of information.

1991 IPUMS proposal



1991: First structured metadata system for data integration

1995: First interactive data access system, enabling pooling  
 multiple datasets, variable selection, and subsetting

Two Key IPUMS innovations



1991: First structured metadata 
system for data integration



1991: First structured metadata 
system for data integration

Input data locations

Data quality flag 
locations

Original codes

Standardized 
composite code

Standardized 
labels



Excerpt from budget justification 
1991 IPUMS proposal to NSF



FTP log for November 19, 1993: 
First IPUMS data dissemination via anonymous FTP



On November 11, 1993, 
eight days before the first 
IPUMS Internet download, an 
undergraduate from the 
University of Illinois released 
the first successful web 
browser for a PC: 
NCSA Mosaic 1.0



March 10,1995:
The first IPUMS 

website

Among the first 
15,000 



IPUMS Team, 1995



November 5, 1995: 
Interactive data extract 

system

Step 1: 
select census 
years, sample 
density, and 
desired format



Step 2: 
select variables 



Step 3: 
Subset 
population



1997:

Hypertext 
variable-level 
documentation 
accessible from 
every stage of 
the extract 
system



1992-2006

• Missing census years added 
 (1850, 1860, 1870, 1920, 1930)

• Preston samples expanded
 (1900, 1910)



Percent of elderly (65+) residing with own children:
United States, 1850-2000 
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Percent Female; Scientists and Engineers
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IPUMS Graph from “A Century of Women in Science and Engineering,” 
2006 History Day project by Abby Norling-Ruggles, age 12



IPUMS Big Data Developments of 1999

• IPUMS International
• Full-Count Microdata



1999: IPUMS International



Khartoum, CBS-Sudan







1973 Sudan Census Tapes arrive



Dhaka, Bangladesh 
Bureau of Statistics









Participating Countries



IPUMS Full-Count Census Projects

Project 
Census start Major contributors

1880 1999 Church of Latter-Day Saints
1960-2000 2001 Census Bureau
1850 2009 FamilySearch
1940 2012 Ancestry
1860-1870 2015 Ancestry
1900-1930 2015 Ancestry/FamilySearch
1950 2021 Ancestry/FamilySearch





56 CD-ROM Set



Collaboration 
with the 

Latter-Day 
Saints





2001: National Historical Census Files Project

1. Recover, clean, document, and verify the 
complete 1960, 1970, 1980, and 1990 long-
form and short-form microdata

2. Create an IPUMS-compatible version of 
internal census microdata files from 1960 to 
the present

 



















2012: 1940 Census Project

132 Million Persons
71 Fields
8.6 billion keystrokes

Funding from NIA, NICHD, NSF



2015: Big Microdata Expansion Project

• 1790-1840 Household data
• 1860-1870 Ancestry genealogical data
• 1900-1930 Ancestry/FamilySearch merged data 
• 1860-1930 missing fields keyed



Restricted

Public

817 million public use
1,453 million restricted use



2001



2003



2005



2011



2017



2020







A new paper every 3 hours



304,000 unique users



20 MB per second on average



Policy Applications

• International and U.S.  
agencies and policy 
organizations rely on IPUMS 
for core measures of 
demographic change 

• 54 National Academies 
Consensus Study Reports use 
IPUMS, including 12 in the past 
2.5 years



Census Longitudinal Infrastructure Project

• Restricted data project, housed within the Federal 
Statistical Research Data Centers

• Link 1940 census to Social Security records, assigning 
an identity key to each person

• 1940 can then be linked to a wide range of later data 
that are already identified







Multigenerational Longitudinal Panel
(MLP)

• Link censuses from 1850-1940 to each other and to 
administrative records

• First release 8/2020, new versions planned annually



Multigenerational Longitudinal Panel (MLP)



Why Big Microdata?

• You can’t link samples
• Broad geographic coverage mitigates the problem of out-

migration, which is a big problem in some local studies
• Can study small subgroups (e.g. twins, indigenous, 

residents of public housing in NYC)
• Can link full-count data to small datasets, such as labor 

union data or recent surveys of aging
• Full-count data allows contextual analysis to understand 

environmental impacts and community effects     
(e.g., Ferrie’s lead exposure)



The Future

• Build a general framework for linking all available records 
(e.g., vital records, health surveys, population registers, 
censuses, administrative records, business records) 

• Develop compatible contextual data from government 
statistics, remote sensing, and other sources and make 
them easily interoperable with microdata



Lessons from IPUMS

• To make diverse datasets interoperable we need data 
integration metadata

• To make data derived from a broad range of sources 
widely used, we need powerful data access tools that make 
it easy to merge data across time and space

• When feasible, we should connect historical data with 
recent data to maximize salience and fundability



Thank You.
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