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The Integrated Public Use Microdata Series (IPUMS) is a 

high-precision individual-level database describing the 
characteristics of the U.S. population between 1850 and 1990.1  It 
is the world’s largest public-access individual-level database on 
a human population. We know simultaneously for every 
individual in the sample all of their personal and household 
characteristics.  This makes the IPUMS a rich and powerful tool 
for exploring the social history of the United States.  

We have worked for the past decade to create the 
database,   document  it  and  provide  the  innovative web-based    
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For more detailed information on the IPUMS and for direct access to the data 
and documentation, see:  http://www.ipums.org. 
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1 Construction of the IPUMS and the historical census samples for 1850, 
1860, 1870, 1880, 1900, 1910 and 1920 was funded by grants from the 
National Science Foundation and the National Institutes of Health. 
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tools for electronic dissemination described in this article. The  
documentation and data extraction system are free to all users 
and can be accessed from the IPUMS homepage on the web at 
http://www.ipums.org. 
 

Source Material 
 

Preliminary samples now exist for all census years from 
1850 to 1990, with the exception of 1890 (because census 
manuscripts were destroyed in a fire) and 1930 (which is 
unavailable until 2002 because of privacy restrictions).  Samples 
of 1-in-100 or higher density are now available for three historic 
census years (1850, 1880 and 1920) as well as for every census 
from 1940 to 1990.  Four nineteenth and early twentieth century 
census samples are available in preliminary form (1860, 1870, 
1900, and 1910), but we are now expanding them; work on these 
samples will continue until 2004.  We expect to create a sample 
of the 1930 census between 2002 and 2007.  A description of 
these  samples is presented in the Table 16–1. 
 

Confidentiality Provisions 
 

 The confidentiality of individual information contained in 
the U.S. census is guaranteed by statute for 72 years from the 
date of enumeration.  During the 72-year embargo, only 
designated employees of the Census Bureau have access to 
information, which contains individual names. Since 1960, the 
Bureau has created anonymized public use samples for social 
research and planning purposes. In addition to stripping names 
from sample records, any possibility of identifying individuals 
by their unique personal characteristics is precluded by masking 
geographic identifiers for those living in places with population 
totals below certain thresholds.  Additional privacy protection is 
provided by the use of “topcodes” on sensitive questions such as 
income.  Although the method of employing topcodes varies 
among censuses, the operating principle is the same:  individual 
responses to these questions which fall above a certain value are 
suppressed; only the cut-off—or topcoded value—is repoorted 
for these individuals.  

 

http://www.ipums.org./
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 In the 1980s, public use samples were constructed for the 
1940 and 1950 census by Bureau employees under contract with 
social  scientists  from the  University of Wisconsin.    These  data  
were also anonymized but had different size thresholds than the 
Bureau’s samples. 
 The statutory confidentiality restrictions are still in effect 
for the 1930 census although we expect to begin construction of 
this sample when the 72-year confidentiality embargo expires in 
2002. 
 The censuses for 1850 through 1920 are no longer 
protected by confidentiality restrictions. Thus, the historic 
samples for these years created by the Minnesota Historical 
Census Project and other researchers contain individual names 
and street addresses where shown on the original enumeration 
sheets. 
 
Procedural History 
 

Historical Sample Creation  
 

When the Historical Census Project began in 1989, our 
main goal was to create large nationally representative samples 
of historical censuses.  To date, we have entered data on some 
2.5 million persons from the censuses of 1850, 1860, 1870, 1880, 
1900, 1910 and 1920.  

The samples for the period 1850 through 1920 are 
generally of 1-in-100 density.  In addition, we are creating 
oversamples of some population subgroups of special interest.  
In the 1860 and 1870 samples, for example, black households are 
sampled at a density of 1-in-50 instead of 1-in-100.  These are the 
years of transition from slavery to freedom for the great bulk of 
the black population and the 1870 census was the first to include 
complete information on the black population.  Similarly, we are 
sampling American Indians at the rate of 1-in-10 for the census 
years 1900 and 1910, since these are the first censuses to include 
full information on the Indian population.  In 1910, because we 
have a good existing sample at a 1-in-250 density created by 
Samuel Preston, we will end up with a overall sample density of 
1-in-87.  This high density is appropriate, since 1910 is the richest 
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census before 1940, especially for studies of immigration, 
nuptiality, fertility and mortality. 

With the exception of the supplemental Preston sample for 
1910, every one of the samples for the period 1850 through 1920 
has an identical sample design and identical data processing 
procedures, including consistency checks, and verification 
procedures.  We are now merging our data dictionaries for 
occupations, birthplaces, languages, family relationships, and 
institutions, so that in future versions of the database we can 
ensure that identical responses receive identical codes.  The use 
of common software, procedures, and data dictionaries means 
that we can be confident that any differences in time periods 
reflect true differences in the source material.  There are, to be 
sure, variations in the quality of the underlying manuscript data; 
the U.S. censuses improved dramatically over the period 1850 
through 1920.  Nonetheless, the consistent treatment of the 
manuscript data at least ensures that we have not introduced 
any additional noise.  

A key feature of the samples constructed by the Historical 
Census Project is their use of a common coding system for all 
variables.   For example, researchers do not have to recode 
hundreds of birthplace values in order to study migration at the 
turn of the century; a response of “Ireland” in the birthplace 
variable has been given the same numeric code in 1880, 1900, 
1910 and 1920.  This has meant that users can run the identical 
analysis on multiple census years with no additional work, and 
has led to a substantial body of multi-year studies (see the 
Bibliography at the end of this chapter).   
 
The Census Bureau Samples 

 

The first public use census microdata sample in the world 
was created as a byproduct of the 1960 census (U.S. Bureau of 
the Census 1964).  In an effort to meet the needs of scholars who 
increasingly requested specialized tabulations, the Census 
Bureau created a 1-in-1000 extract from the basic data tapes they 
had used to make tabulations for the published census volumes.  
To preserve confidentiality, the Census Bureau removed names, 
addresses, and other potentially identifying information.  
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 The 1960 public use sample was an immediate success.  
Not only did it allow researchers to make tabulations tailored to 
their specific research questions, but it also enabled them to 
apply new methods to the analysis of census data, especially 
multivariate techniques.  But the sample did have two significant 
limitations.  First, the sample size was relatively small.  The 1-in-
1000 sample density yielded about 180,000 person records.  
Given the modest capacity of computers in 1964, this was a lot of 
cases; but as researchers began to use the sample for detailed 
analysis of small population subgroups, its limitations became 
apparent.  Second, the 1960 public use sample provided highly 
limited geographic information. In its zeal to preserve 
confidentiality, the Census Bureau stripped off all information 
on places below the state level.  This meant, for example, that it 
was impossible to extract a subsample of the New York City 
population. 

Both of these problems were addressed by the 1970 public 
use samples. The 1-in-1000 density of the 1960 sample was 
increased dramatically; the Census Bureau provided six 
independent public use samples for 1970, each of which had a 1-
in-100 density.  Users who required an exceptionally large 
number of cases could combine the samples to obtain a six- 
percent density, or about 12 million person records.  In addition, 
the 1970 samples provided a variety of alternate geographic 
codes, although the Census Bureau still did not identify any 
places of less than 250,000 population. 

In conjunction with the 1970 public use samples, the 
Census Bureau released a new version of the 1960 public use 
sample.  They enlarged the sample density from 1-in-1000 to 1-
in-100, and at the same time reorganized the coding schemes and 
record layouts to be compatible with the samples from 1970.  
This compatibility made it relatively easy for investigators to 
pool data from 1960 and 1970, and thus incorporate change into 
their analyses.   

By the late 1970s, the public use samples for 1960 and 1970 
had become one of the essential tools of American social 
scientists.  It was in this climate that Halliman Winsborough and 
a group of other researchers at the University of Wisconsin 
developed the idea of creating historical public use samples for 
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earlier census years.  They obtained funding from the National 
Science Foundation and contracted with the Census Bureau to 
create 1-in-100 samples for the censuses of 1940 and 1950 (U.S. 
Bureau of the Census 1984a, 1984b). 

The Census Bureau also released public use samples for 
the 1980 and 1990 censuses.  These samples include considerably 
greater geographic and subject content detail than either the 1960 
or 1970 public use samples.  Therefore, we now have a 
continuous series of Census Bureau microdata samples for six 
census years consisting of anonymized records spanning the 
period from 1940 through 1990.  The Bureau will produce a 
seventh sample for the 2000 census soon.   

 
The Integrated Public Use Microdata Se ies r
 

Unfortunately, the samples for the 1940, 1950, 1980 and 
1990 censuses broke with the precedent of 1960 and 1970:  each 
sample was coded entirely differently and had separate 
documentation, which made it difficult to use more than one 
sample at a time.  Therefore, in 1992 we proposed to develop a 
common format and documentation for both the Minnesota 
samples and the Census Bureau samples, as well as two small 
historical samples created by Samuel Preston for 1900 and 1910.   

The first version of this database—the Integrated Public 
Use Microdata Series—was completed in 1993.  To code 
variables into a common format without losing information, we 
developed a composite coding system. The first one or two digits 
of the code provide information available across all samples.  
The next one or two digits provide additional information 
available in a broad subset of samples.  Finally, where needed to 
preserve all original census information, trailing digits provide 
detail only rarely available.  In this fashion, we supply a lowest 
common denominator across all samples and yet retain full 
detail.  

In addition to common codes, the IPUMS created common 
constructed variables. Especially popular have been the family 
interrelationship variables, which are “pointers” allowing 
researchers to link husbands and wives and parents and children 
without resorting to higher-level programming. We also provide 
constructed variables describing the composition of each unit, 
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measures of socioeconomic status, and a variety of constructed 
geographic variables to aid comparison across time. 

An important feature of the IPUMS is the allocation of 
virtually all missing and illegible data.  We have used logical 
editing and “hot deck” probabilistic editing procedures to 
allocate missing, illegible and inconsistent data in all the 
censuses from 1850 to 1920.   The Census Bureau used the same 
allocation techniques for the period since 1940.  Allocation of 
missing and inconsistent data significantly increases the 
precision of sample estimates and makes the samples easier to 
use.  Data quality flags identify the allocations so that a 
researcher can choose not to use them. We have documented the 
missing data allocation procedures for all census years.  For 1980 
and 1990, the Census Bureau never published the allocation 
procedures, but we were able to reconstruct them from a series 
of internal memos provided to us by the Bureau.2 

By connecting the historical samples to the modern ones 
by means of the IPUMS, we have made the historical samples 
more widely used.  Even the nineteenth century material is 
widely used for policy-relevant research, because it is highly 
compatible with the late twentieth-century material.  This in turn 
has made it easier to persuade government agencies that the 
historical work is worth funding. 

 
Variable Availability 
 

The census has always contained certain core questions 
that are generally comparable over the entire time span of the 
database.  Other questions have come and gone.  Table 16–2 
describes many of the subject areas covered by the census since 
1850.  Several of these topic areas correspond to multiple 
variables in the database.  Subjects such as personal income and 
migration status are confined to the second half of the twentieth 
century.  Available geographic detail, on the other hand, is 
actually superior in the historical samples, which did not have to 

                                                           

 

2 IPUMS-2000 Volume 3, Counting the Past, documents the allocation 
procedures we employed for the period 1850 to 1920 and describes the 
methods used by the Census Bureau from 1940 to 1990. 
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suppress such information to ensure confidentiality.3 In fact, the 
detail available for most variables is typically superior in the pre-
1940 historical samples, which sought to retain as much 
information as possible.  Most of the samples prior to 1940 even 
include the names of the respondents and in some years their 
street address.  Despite containing names, however, the samples 
are of little use for genealogy, since they contain only one 
percent of the population.  
 
Documentation 

 

We believe one of the most valuable contribution of the 
IPUMS is the documentation. The IPUMS provides researchers 
with comprehensive documentation for every phase of analysis 
when using these data, with standards at or exceeding those of 
the U.S. Census Bureau.  IPUMS documentation is not confined 
to codebooks describing the labels associated with each census 
category.  We provide a wide variety of ancillary information to 
aid in the interpretation of the data, including enumerator 
instructions, details of sample designs and sampling errors, 
procedural histories of each census, descriptions of data-entry 
procedures, and documentation of error correction and other 
post-enumeration processing.  Documentary material not readily 
available in text form, such as census forms and maps, is easily 
accessible in graphic images on the web site. 
 Rapid growth in the technology available for electronic 
delivery of  information has  allowed  us  to  expand  the  IPUMS  

                                                           
3 Available geographic detail varies widely among the modern samples 
subject to confidentiality rules.  The smallest unit available in 1940 and 
1950 is State Economic Area: groups of counties within states that 
shared a similar economic base.  The IPUMS replicates these groupings 
in the samples before 1940.  The sample with the lowest level of 
geographic detail is 1960, which provides no information below the 
level of state).  1970 provides “county groups” which combine counties 
into units that meet a 250,000 population threshold.  1980 and 1990 
define geographic units of varying composition  that have at least 
100,000 population.  As long as the units have the requisite population 
in 1980 and 1990, the geographic units can be as precise as sections of 
cities or combinations of specific communities within counties. 
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documentation while still giving researchers navigation tools to 
move through it efficiently. Hypertext links throughout the site 
allow nonlinear access to information based on the user's needs 
and interests.  A full-text search engine enables users to find a 
specific item quickly and easily.  

Variable descriptions form the core of the IPUMS 
documentation.  They explain how the variable may have 
changed across time and include an availability table showing 
which samples contain the variable.  Universe statements 
identify characteristics of the households or persons whose 
responses are reported for that variable.  Every variable 
discussion includes links to documents that explain how the 
data were originally collected—such as census forms, census 
questions and enumerator instructions—as well as how they 
were transformed into microdata—sample design, data-entry 
procedures, and editing and allocation protocols.  These links 
enable researchers to access documentation at varying levels of 
complexity depending on their needs.  

Every variable in the IPUMS has an extensive 
comparability discussion in the documentation that points out 
consistencies and inconsistencies across all samples in the 
database.  Important differences are highlighted, along with 
warnings about likely errors and strategies for enhancing 
compatibility for specific comparisons.  In some cases, entire 
essays are necessary.  All this material is presented in a 
hypertext documentation system that allows users to locate 
relevant information quickly and easily.  

Whereas the Internet made distribution of data files on 
physical media unnecessary, the World Wide Web made it 
possible to present the documentation on-line in electronic form.  
Researchers can now navigate the documentation without 
poring through multiple paper volumes.   

 
Value Added Over the Original Census Samples  
 

Much of the value of the IPUMS for historical and long-
term analysis arises from compatible variable treatment and 
integrated documentation across census years.  The techniques 
we used to achieve this compatibility are described in two 
special issues of Historical Methods (1995, 1999).   Beyond the 
 



U.S.A.                                                                                  271 
 

issues of compatibility, however, the IPUMS offers a number of 
entirely new features.  Most of these are minor conveniences, but 
others are more substantial.  The paragraphs that follow describe 
some of the most important reasons why the IPUMS is easier to 
use than any previous census microdata. 

 The IPUMS retroactively identifies metropolitan areas in  
the database in every census year applying the criteria used in 
1950, when the concept was first employed by the census.  We 
also have for the first time identified the county composition of 
every metropolitan area from 1850 to 1990, and included all 
maps associated with the varying geographic divisions 
identified in the original samples.   

We include a set of consistently constructed family 
interrelationship pointer variables for all years; they greatly aid 
in the design of family-related measures.  Of the original 
samples, only 1910 had such a feature, and the links were not 
always consistently made, since in many cases they were 
performed by hand rather than computer. With researchers 
using the same set of interrelationship variables, the IPUMS 
removes the chance that results of two researchers may simply 
be an artifact of two different linking procedures.  

We emphasize the utility of the IPUMS for historical 
applications, and indeed that was foremost in our minds when 
we envisioned the project.  But researchers interested in only the 
most recent census years—even only 1990—have much to gain 
by using the IPUMS.  We have corrected dozens of small errors 
in the Census Bureau samples and documentation, and added 
convenient features such as an unweighted version of the 1990 
sample.   

IPUMS geographic codes are much easier to use than those 
provided by the Census Bureau.  For example, the 1980 and 1990 
samples do not identify city of residence.  Users are forced to 
recode a complex seven-digit code to reconstitute cities (five 
digits in 1980) and the Bureau does not even document which 
cities are fully identifiable by means of this cumbersome 
procedure.  The IPUMS includes a consistent code for city across 
all samples, and we use it to identify city of residence five years 
ago and city of work in addition to city of current residence.  We 
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also discovered a way to identify urban-rural status in the 1990 
sample, which otherwise lacked this basic variable. 
 A second example of the advantages of the IPUMS over 
the Census Bureau samples concerns the family and poverty 
variables.  The 1970, 1980 and 1990 Census Bureau samples do 
not identify families unrelated to the householder, such as 
families composed of boarders or lodgers.  Moreover, the 1970 
and 1980 samples fail to identify most subfamilies, owing to a 
programming error.  Our family interrelationship variables are a 
significant improvement in both these areas.  The failure to 
identify families unrelated to the householder also led to a major 
flaw in the 1990 poverty variable.  Children unrelated to the 
householder were simply ignored for poverty purposes in the 
1990 sample; there are no unrelated children in poverty.  In 
addition, the parent of such a child was assigned the poverty 
status (percent of poverty level) for a single adult, not a family of 
two or more.  So the original 1990 PUMS greatly understates 
poverty for a group of persons who are of particular interest to 
policy analysts. The IPUMS rectifies these deficiencies.4 
 
Electronic Dissemination 
 

The timing of the IPUMS project coincided with a rapidly 
changing technological environment.  The Internet was already 
fully functioning at the time of our initial preliminary data 
release in late 1993.  Because it allowed us to make data directly 
accessible to researchers without delays, it has been our only 
means of data delivery from the beginning of the project. 

With the release of the IPUMS, we had compiled an 
impressively large data series with an equally imposing body of 
documentation.  Unfortunately, the great size of the files and the 
scale of the documentation still posed a barrier to usage.  To 
some degree, the IPUMS was in danger of being the exclusive 
                                                           

 

4 A poverty variable calculated with the 1990 formulas and adjusted for 
the inflation is included in the data. However, since there is 
considerable scholarly debate about the appropriateness of using the 
same foodbasket and multiplier assumptions across time, we urge users 
to use this variable with caution while we evaluate other possible 
measures to incorporate in the data. 
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province of researchers associated with large data centers or who 
were otherwise rich in terms of computing resources.   

Technological developments, however, presented an 
opportunity to circumvent a serious potential bottleneck.  In the 
course of our work on IPUMS we developed a rudimentary but 
effective system for extracting only select variables and cases 
from the database.  The system could reduce multiple gigabytes 
of data to whatever size file was necessary and manageable for a 
given research project.  It was clear that such a system was a 
logical complement to the IPUMS that would greatly expand its 
accessibility to researchers around the world.5 

 

Data Access:   
The IPUMS Extract System 
 

IPUMS data are free and are delivered by means of an 
interactive data extract system available from the IPUMS website 
at http://www.ipums.org.  The IPUMS data extraction system 
allows researchers to select only those subpopulations and 
variables needed for a particular analysis.  The extraction system 
creates a single data file containing multiple census years with 
identical custom record layouts.  This system allows researchers 
to fashion smaller extracts of the data specifically oriented to 
their own research agenda and suited to their available 
computing power and storage capacity. In a simple four-step 
process, users select the samples, density, variables and case 
selection criteria most appropriate for their research.  When the 
extract is ready, an email message notifies them that their 
request has been filled and directs them to a web page from 
which they can download their files.  New features of the system 
allow users to recall previous extract requests and make 
modifications.  Extract-specific SPSS, SAS, or Stata command 
files facilitate the process of moving the data extract into some of 
the more common statistical software packages. 
                                                           
5  In recognition of the scientific power of the internet, the National 
Institutes of Health and the National Science Foundation have both 
supported further development of the electronic dissemination of the 
IPUMS.  
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The combination of free and open access, a user-friendly 
access system, and integrated comprehensive hypertext 
documentation has attracted many users. Since 1995, we have 
distributed over two terabytes of IPUMS data to users around 
the world. Our automated data-extraction system has prepared 
approximately 10,000 custom extracts of IPUMS data since May 
1996, and is now processing approximately 500 data extract 
requests per month. 
 

Research Possibilities, Expert Users, 
and Publications Using the IPUMS 

 

Among key research areas that can be studied using the 
IPUMS are economic development, poverty and inequality, 
industrial and occupational structure, household and family 
composition, the household economy, female labor force 
participation, employment patterns, population growth, 
urbanization, internal migration, immigration, nuptiality, 
fertility, and education. 

In a very brief period, the IPUMS has become one of the 
most widely used databases in American social science and has 
contributed significantly to the national and international 
visibility of the University of Minnesota.  Even though the 
database has only been widely available for five years, there is 
already a substantial body of IPUMS-based research.  To date, 
the database has been used in 87 articles, 3 books, and 25 Ph.D. 
dissertations as well as hundreds of conference papers and 
research reports.  Many of these articles appeared in leading 
journals such as the American Economic Review, the American 
Sociological Review, the American Historical Review, Social Forces 
and Demography (see bibliography).  

 

Data Expansion 
 

The 1880 LDS Database 
 

Volunteers working with the Church of Jesus Christ of 
Latter-Day Saints (LDS) have invested approximately two 
million hours transcribing information from the 1880 U.S. 
Census of Population.  This database—which includes the entire 
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U.S. population enumerated in that census—has the potential to 
become our most important resource for the study of the 
economic and social organization of late-nineteenth century 
American society.  The LDS holds the copyright to these data but 
has agreed to make them freely available for academic use in 
exchange for modest assistance in cleaning the data. The late 
nineteenth century is a critical period in the study of fertility 
decline, urbanization, immigration, household composition, and 
occupational structure.   

The LDS 1880 database includes a wealth of information 
on these topics that can only be fully explored through the 
creation of a new microdata set.  The complete 1880 database 
provides the necessary cases to study the demography and social 
structure of dispersed population subgroups and small localities.  
The database will also allow the construction of cross-tabulations 
on a wide range of topics that were not covered by census 
publications or were incompletely tabulated, filling a gap in 
aggregate data series for counties and cities.  Perhaps even more 
important is the potential for longitudinal and multi-level, 
multivariate analyses opened up by the availability of the 
database.  The 1880 census database will not only constitute an 
invaluable resource in its own right, but will also enhance the 
value of the previously created historical microdata samples; 
used in combination these microdata will constitute our most 
important resource for the study of nineteenth-century social 
structure.  
 
Additional Census Samples and Other Data 
 

The two remaining gaps in the IPUMS' twentieth century 
census data are for 1930 and 2000.  We expect to begin work on 
construction of a 1930 sample in 2002 when the 72-year embargo 
period on confidentiality expires.  The new IPUMS-International 
project (See McCaa and Ruggles, Chapter 20) includes funding to 
incorporate the public use sample of the 2000 census as soon as 
the tapes are available.   

Data from other sources beyond the decennial census 
will also be added as part of the IPUMS International project.  
The monthly Current Population Surveys from 1964 through 
2003 will be harmonized and incorporated with the IPUMS.   In 
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addition we will add the American Community Survey, the 
Census Bureau's new annual demographic snapshot of the 
American population, from 2000 through 2003.  
 
An Invitation to New Users 
 

The IPUMS database and documentation aim to simplify 
use of census samples in combination, while the data extraction 
system allows users to create customized datasets with minimal 
effort.  As we continue to add features to the extraction system, 
we seek to circumvent any need for programming knowledge, 
except for the most sophisticated analyses. 

We are historians and therefore recognize that time is the 
most important variable.  One of our missions at the Historical 
Census Project is to demonstrate to historians who have 
traditionally not used quantitative evidence in their research that 
the census—the people’s data—is a rich source for interpreting 
the past.   With the help of new technology, we have overcome 
most of the data access and management obstacles that have 
been such an enormous barrier to researchers not specifically 
trained to use quantitative evidence.  With the IPUMS, we have 
made census data easy to understand, easy to use in a time series 
and accessible from virtually anywhere in the world.  We invite 
new users to visit our web site, register on-line, and explore 150 
years of social history in the United States. 
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