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The Integrated Public Use Microdata Series-International (IPUMS International) is a data
infrastructure project which disseminates high-precision census microdata samples to researchers world-
wide free of cost. The samples in IPUMS are drawn from the very data source used to create official
statistics by each country for policy and planning purposes. In partnership with most of the world’s
national statistical agencies, as well as data archives, research centers, and international organizations,
IPUMS International has assembled the most comprehensive collection of census microdata in the world
(Figure 1). The microdata records describe more than one-half billion persons nested within families and
households, spanning five continents and more than 80 percent of the world's population (Appendix A).
IPUMS-International lowers barriers to cross-national and cross-temporal research and teaching by
converting international census microdata to a uniform format, providing comprehensive documentation,
and making custom downloadable data files available through a user-friendly Web-based access system.

For each person, data include detailed information about geographic location, demographic
characteristics, and economic activities. Individuals are nested within families and households, thereby
preserving information about inter-relationships within residential groups. The data cover a broad range
of population characteristics, including education and literacy, fertility history, child mortality, migration
and place of former residence, marital status and consensual unions, disabilities, characteristics of the
building (floor, roof, etc.), and a host of other characteristics.

Figure 1. IPUMS-International disseminates population data from 82 countries and 277 censuses
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IPUMS-International converts census microdata for multiple countries into a consistent format,
supplying comprehensive documentation and making the data available through a web-based data
dissemination system. Along with supplying unique access to these nationally representative datasets, the
principal advantage of IPUMS-International is its replacement of sample-specific variable codes with new
integrated codes that are consistent across time and space. This "variable integration" ensures that
identical concepts have identical codes, simplifying comparative analysis of multiple samples. More than
700 integrated variables are included in the IPUMS-International database, and the website displays at a
glance which variables are included in each sample. Original or "source" variables are also available.

Guidelines from international organizations encourage consistency in census question wording and
coding. However, each country's statistical office ultimately decides the subjects covered, the question
wording, who was asked a question (i.e., the question universe), and the response categories included in
their national census. Inevitably, then, other issues of comparability not covered by IPUMS-
International's variable harmonization arise for researchers doing comparative analysis of census data.
Sample descriptions and variable-specific documentation on the IPUMS-International website are
designed to highlight possible comparability problems, so users can make informed judgments or
adjustments and avoid inadvertent errors.

Workshop activities

Participants at the IPUMS-International workshop were trained in navigating the interactive metadata
system, building customized datasets using the web dissemination system, analyzing census data online
with the data tabulator, and other IPUMS tools designed specifically for classroom use. The User Guide
(Appendix B) provides additional instructions and helpful tips for accessing data through the IPUMS
International website.

Interactive metadata

IPUMS-International provides harmonized English-language documentation on each sample.
This documentation covers enumeration procedures and instructions; definitions of households,
dwellings, group quarters, and other enumeration units; guidance on the variability in sample design; and
scanned images of original-language versions of the questionnaires. [IPUMS also provides descriptions of
the sources for each variable, including question wording and instructions (in the original and translated
into English), universe definitions, frequency distributions, and variable codes. Comparability discussions
describe any deviations of particular censuses from the standard variable definition and address
differences over time and across countries. Participants at the workshop explored sample documentation
and navigated the variable metadata system, which allows users to filter the information displayed to only
those elements relevant to a given research project, as defined by the user. Participants were provided
with metadata-related exercises designed to encourage responsible research and informed dataset creation.
Exercises highlighted the value of variable documentation and the importance of considering issues of
comparability in cross-national and cross-temporal research.

Customized data downloads

The IPUMS data access system allows users to merge datasets, select variables, define population
subsets, and draw subsamples tailored to their specific needs. Workshop participants learned to build
customized datasets containing the samples, variables and cases of their choosing. They were shown how
to select cases based on individual and household characteristics and draw representative subsamples.

Workshop participants also learned how to best take advantage of their personal IPUMS portals.
Each registered user of IPUMS-International has a private, password-protected extract history page. This
page contains the statistical package syntax files and data for download of recent extract requests, as well
as the extract syntax file and description (if user provided) for each data order ever requested by that user.
With one click on the "resubmit" button, a researcher can regenerate the same extract. The "Revise"
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button opens the syntax file so the researcher can modify the data request. This is particularly useful in
the classroom where a complex classroom exercise or exam can be re-used for a new class by modifying
the data request with a different country or year.

Online tabulator

Workshop participants were trained in the IPUMS-International online data tabulator.

The IPUMS International website features a robust online tabulation system available to
registered IPUMS International data users. Researchers can quickly analyze data files for individual
samples, pooled samples from multiple census years within a country, or all pooled samples from a world
region. The data tabulator supports descriptive and inferential analyses, including frequencies and cross-
tabulations, comparison of means, and regression analysis. The interface allows users to recode existing
variables, construct new variables, or exclude specified values.

Classroom features

The IPUMS-International workshop highlighted IPUMS-International features of special interest
to statistics educators, including classroom accounts and the value of harmonized data for teaching. The
IPUMS international user register system also includes a classroom feature. Course instructors can apply
to register a class for a specified duration of time. Upon approval, the instructor receives a code for their
students. Students get facilitated registration and are automatically assigned to membership in the class.
Instructors can push common data extracts to students enrolled in the class. Students also have full
IPUMS user capabilities for the duration of the quarter or semester and can also make their own
customized data extracts.

Educators also find the uniform variables and coding schemes in IPUMS useful in teaching.
Uniform coding means that a statistical algorithm developed to answer a question with one sample
(country and year), can be readily applied to other samples. This feature is useful for facilitating student
exploration of new contexts. It can also come in handy for developing exam materials, since a problem set
used for an exam one semester can be re-run to output a different set of answers (using a different sample)
for the same exam in a different semester.

With a few tools to aid statistical educators in understanding the data, [PUMS can be used to
effectively engage students in accessing real-world data to understand social problems. Students will be
interested in how to critically evaluate news reports involving statistics and, importantly, in how to make
sure their own analyses are rigorous enough to qualify as accurate. Students and instructors may have to
be prepared to consult references and conduct investigations outside the mathematical world of traditional
statistical instruction in order to fully explore the questions raised by examining statistics about the social
world, even those as simple as the age distribution comparisons shown in this paper. That alone makes
teaching with real world data both exciting and daunting. Partnerships between statistically trained subject
matter scholars and statistics educators are fertile ground for engaging students and training well-rounded
social statisticians. For more information, visit https://international.ipums.org.
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Appendix B

User's Guide

MINNESOTA POPULATION CENTER, UNIVERSITY OF MINNESOTA

IPUMS .

International

PROJECT

About IPUMS-1 Integrated Public Use Microdata Series,
How to Cite IPUMS-I I . 1

User Registration and Login nternationa

DATA census microdata for social and economic research

Browse and Select Data
Download Your Data Extract
Geography and GIS
Supplemental Data Files
Analyze Data Online * Collect and preserve data and documentation

IPUMS-International is a project dedicated to collecting and distributing
census data from around the world. Its goals are to:

* Harmonize data
SAMPLES * Disseminate the data absolutely free!

Register for access

Original census forms, enumerator instructions, harmonized variable codes and descriptions, and other
critical metadata are available to everyone in an interactive web system. Access to the microdata is
restricted to registered users. Follow the directions below to become a registered user.

Click User Registration and Login on the [PUMS-I home page.

To preview the application form, click View application form.

When you have collected the needed information, click Apply for Access.

Submit your email address and password, which takes you to the application form.

Briefly describe your research plan. Show that you have a non-commercial research project that
requires access to international census microdata, as required by our partner legal agreements.
Click each tick box and agree to all terms and conditions for access to the data, such as protecting
confidentiality, not sharing the data, and citing the data properly.

Submit the application for review.

Notification of approval (or denial) is emailed within a few days, after the application is reviewed.

Study the online integrated metadata

For information on sampling and censuses, click Sample Descriptions.

Source Documents provides original forms and instructions and their English translations.

If only some countries or years interest you, in the Select Data browsing window, use the Select
Samples option to limit the information displayed.

www.international.ipums.org
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How to make a data extract

You can make as many extracts as you need. In each extract, include only variables required for one
project, to simplify your analysis.

e After login, click Select Data (on top menu bar), then click Select Samples.

e Click a box for each sample (country and year) you need, then click Submit sample selections.

e To see the variables in each sample, browse in the Select Data window and choose Household
or Person variable display. From the drop-down menu, choose a variable group (e.g.,
Demographic).

e C(Click the variable name (e.g., EDATTAIN) for more information, such as codes, question
wording, comparability, and universes. To add a variable to your extract, check the yellow circle
to the left of the variable name or click the add to cart box in the variable's description.

e Repeat until all variables of interest are selected. Review selections by clicking View Cart.

Figure 1. l P U Nl Slnl:a:rnminnul [ Data Cart
Study the metadata ' P p—
—— = 3 i
EDATTAIN (mtmar] [Gusumia]
Educational attainment, intam ational recode
Description .
R l P U M g International
PAA fhime Home SelectData FAQ Help Login
Change * Integrated varables Halp
samples Unharmonized variables Disglav ogticos
Figure 2.

Select samples & variables

AR BD BF CA CH FR M

I Tim2 20102011 2006 2001 199020112001
International
data exiragt system
= S

Extract Request (help)

Figure 3. Customize & submit extract i

Review & submit your extract request:
¢ On the Extract Request menu, click Submit extract. You may customize sample size, select
cases, or attach characteristics (see Tips & Tools on the back).
e To obtain an extract in SPSS, SAS, Stata or cvs format, click Change on the Data Format line,
click the desired option, and click Submit.
e Describe your extract so you remember its contents later (in case you want to resubmit the job).
e When everything is as you like it, click Submit extract.
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How to download & use your data

Retrieve your microdata extract for analysis:
You will receive an email at your registered-user address when your extract is ready. Click Download
data extract or the link in the email notice. Enter your email and password. You will be taken to your
private data carrel, which records all your extract requests (see Figure 4).

e Download the data extract, codebook and, if desired, a SAS, Stata, or SPSS syntax file.

e Unzip the data (which requires WINZIP, 7z, RAR, or similar software).

e Open the SPSS, SAS, Stata, or ASCII (.dat) file. If ASCII, construct the database with the

syntax file provided.
e [Edit the top of your command file to tell the program where you have stored the data.

Figure 4. Personal Data Carrel

International

Data Cart |

FaQ Help Logout

a data extract (right-chck the finks for the data, command files, and

tract 3¢ tha bask for defining 3 new xtract), For
r Com@uter oo hare. Mote: data fies will be
deletion

Extract Formatted  Fined-wioth Text Files Arvive Resutanit il selection
Mumber  Date Datn Diata Comimarid Flles Codebook  Extract  Extract L

# xmemn b A3 Dacs SPIE LAY SIATA Bxx IO wm

55 AT STATA Backe DO

To resubmit or revise an extract:

From the main menu, click on Download Your Data Extract, which brings you to your virtual data
carrel (Figure 4). To replicate your original extract, click on resubmit. To change your original
extract request, click on revise, make your new variable/sample selections and click Submit extract.

Follow good data analysis practices:

e Use the weights (expansion factors) that are automatically included in every extract. Not all
samples share the same design. To make correct inferences, use weights.

e Use proper statistical techniques. Take into account response biases and errors in census
operations as well as sampling errors.

e Remember that IPUMS-I sample statistics may differ from official figures for many reasons
(e.g., loss of portions of original data, omission of collective households).

e Honor all conditions of use. Protect statistical confidentiality, cite properly, report publications.
(https://bibliography.ipums.org/user_submissions/new).

For more information:
e Click help on pages throughout the website and read the FAQ.
e Email ipums@umn.edu with questions, problems, or to report suspected violations of conditions of use.
e [PUMS-International project management:

Lara Cleveland Project Manager clevelan@umn.edu
Rodrigo Lovaton Research Scientist lovat003(@umn.edu
Kristen Jeffers Senior Data Analyst kjeffers@umn.edu
Matt Sobek Data Science Services Director sobek@umn.edu
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Tips & Tools

Unharmonized variables: These are variables for which codes have not been harmonized across
countries or years. Therefore, variables with similar content, such as "sex," may have different codes
and labels from one sample to the next.

To reduce the size of an extract: If your extract size is too large, you have several options.
e Customize sample size. Change the percent or number of cases for each sample.
¢ Eliminate variables or samples: revise your extract, click on Samples and/or Variables, and
make your selections. To deselect a sample or variable, simply click on the checked box.
e Restrict cases: Click on Select cases, choose a variable and select one or more values for that
variable. For example, eliminate persons under 15 and over 68 if you are studying paid labor.

To analyze data online: If you want to Figure 5. Online Data Tabulator
make a table without downloading a data S gt
extract, you can use the online data tabulator IPUM;

(Figure 5.) This tool provides minimal
information about the variables so be sure to
use the web metadata to determine exactly
what you want before running a table.

In addition to making tables, this tool also o G S
can generate additional statistical output. "~ N
Be sure to click on the weighted box under G Examie: age( 1880
N of cases to display since all data in P T
IPUMS-International are sample data. R T T
rof It Visual Effects: ® 2.0 © 3-D
N of cases to display: Show percents: © Yes
To attach characteristics: For each e sttt Sl + g 55 ¢
variable in your extract, you can create new ~ W
variables by household Head, Father, me

Mother. or Spouse. The extract system then
attaches the value for that person (e.g., spouse's age, mother's years of schooling) to each individual record

in the household. Note: Attached characteristics are assigned only when the relevant reference person
(spouse, parent)  is present within the household. Otherwise, the new variable will have missing
values.

More features: Access these additional tools and datasets from the left menu of the home page.
e Variance Estimation. Documentation on the [IPUMS-I stratified sample design.
e  Geography and GIS. Downloadable boundary files for each country, as well as additional
information on geography variables.
e Supplemental Data Files. Available for a subset of samples, contain downloadable data on
mortality, migration and/or fertility events for households for a period preceding a census.
e Bibliography. Citations of publications by researchers (Project: "IPUMS-International").

IPUMS-International is an initiative of the MPC-Minnesota Population Center, with funding from the
University of Minnesota, the NSF-National Science Foundation and the NIH-National Institutes of Health.

Source data for IPUMS-International are generously provided by participating National Statistical Offices.
When your project is complete, cite both national statistical office(s), which provided the data, as well as IPUMS-International, which
harmonized and disseminated the data. Proper citation language is provided on the home page at How to Cite IPUMS-I.
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