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3 goals of presentation 3 goals of presentation 
1.1. Describe IPUMS global integration census microdata Describe IPUMS global integration census microdata 

d t d t td t d t tand metadata systemand metadata system
»» Integration: analyze change over timeIntegration: analyze change over time
»» Free access for bonaFree access for bona--fide researchersfide researchers

N i k f ti l t ti ti l ffiN i k f ti l t ti ti l ffi»» No risk for national statistical officesNo risk for national statistical offices
»» IPUMS:  anonymizes, integrates and manages accessIPUMS:  anonymizes, integrates and manages access

2.2. Invite: 22 current partners (see map)Invite: 22 current partners (see map)
t t t 2010 d d t d d t tit t t 2010 d d t d d t ti»» to entrust 2010 round census data and documentationto entrust 2010 round census data and documentation

»» to avoid delayto avoid delay
3.3. Invite: 31 not yet participating to cooperate in the Invite: 31 not yet participating to cooperate in the 

IPUMS global initiativeIPUMS global initiativeIPUMS global initiativeIPUMS global initiative
»» Endorse memoradum of understanding, purchase orderEndorse memoradum of understanding, purchase order
»» Recover historical census data and documentationRecover historical census data and documentation
»» Entrust microdata and documentationEntrust microdata and documentation»» Entrust microdata and documentationEntrust microdata and documentation
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IPUMSIPUMS--Global (first 10 years) Global (first 10 years) 
dark greendark green = integrated and disseminating= integrated and disseminating

(44 i 130 279 ill d )(44 i 130 279 ill d )(44 countries, 130 censuses, 279 millon person records)(44 countries, 130 censuses, 279 millon person records)
green = to be integrated (36 countries, 93 censuses, 160 mill.)green = to be integrated (36 countries, 93 censuses, 160 mill.)

2010: 10 countries to be integrated, including Mali, Senegal, Tanzania2010: 10 countries to be integrated, including Mali, Senegal, Tanzania2010: 10 countries to be integrated, including Mali, Senegal, Tanzania2010: 10 countries to be integrated, including Mali, Senegal, Tanzania

2010

2010

See “Inventory”See “Inventory” MicrodataSee Inventory  See Inventory  
handouthandout

Integrated into IPUMS

Entrusted to IPUMS None entrusted

None inventoried

Mollweide projection 3



Outline: IPUMSOutline: IPUMS International integrated censusInternational integrated census

no. of slidesno. of slides

Outline:  IPUMSOutline:  IPUMS--International integrated census International integrated census 
microdata and metadata microdata and metadata 

1.1. IPUMSIPUMS--International:  “Best practice”International:  “Best practice” 44
2.2. Constructing the IPUMS integrated systemConstructing the IPUMS integrated system 44
33 Census output needs:Census output needs: 553.3. Census output needs:Census output needs: 55

a.a. Form “A”: succinct descriptions of both census and microdataForm “A”: succinct descriptions of both census and microdata
b.b. Metadata: questionnaires, instructions, dictionaries, codebooksMetadata: questionnaires, instructions, dictionaries, codebooks

as images, .txt, .doc, .xls, .pdf, XML, SDMX, CSPro, IMPS, DDI, etc.   as images, .txt, .doc, .xls, .pdf, XML, SDMX, CSPro, IMPS, DDI, etc.   g , , , , p , , , , , ,g , , , , p , , , , , ,
c.c. Microdata: to prepare, choose 1 of 4 modalities;Microdata: to prepare, choose 1 of 4 modalities;

entrust as encrypted, executable files  (email or fax password)entrust as encrypted, executable files  (email or fax password)
4.4. Conclusion Conclusion 55

»» IPUMS strengthsIPUMS strengths
»» Africa TimeAfrica Time--LineLine
»» Invitation to CooperateInvitation to Cooperate

I i i 58I i i 58thth ISI D bli A 2011ISI D bli A 2011»» Invitation to 58Invitation to 58thth ISI, Dublin, Aug 2011ISI, Dublin, Aug 2011
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What is IPUMSWhat is IPUMS--International?International?
“…best practice “…best practice …bes p c ce…bes p c ce

for a data repository of international statistical data”for a data repository of international statistical data”
----Dennis Trewin Dennis Trewin 

chair UNECE task force on Statistical Confidentiality & Microdata Accesschair UNECE task force on Statistical Confidentiality & Microdata Access
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IPUMS ObjectivesIPUMS Objectives
111.1. Preserve census microdata and documentation for all the Preserve census microdata and documentation for all the 

countries in the worldcountries in the world
2.2. Integrate microdata and metadataIntegrate microdata and metadata2.2. Integrate microdata and metadataIntegrate microdata and metadata

----a CD of original source microdata is not sufficienta CD of original source microdata is not sufficient
3.3. DisseminateDisseminate----without costwithout cost----extracts of samples to bonaextracts of samples to bona--fide fide 

researchers worldwide, regardless of country of birth, researchers worldwide, regardless of country of birth, 
citizenship or residence.citizenship or residence.

»» Sustained major funding since 1999 by:Sustained major funding since 1999 by:»» Sustained, major funding since 1999 by:Sustained, major funding since 1999 by:
»» National Science Foundation (USA)National Science Foundation (USA)–– renewed through 2014renewed through 2014
»» National Institutes of Health (USA)National Institutes of Health (USA)–– eager to fund IPUMSeager to fund IPUMS--AfricaAfrica

Wh ill IPUMSWh ill IPUMS Af i b i ? h 30 Af i NSO dAf i b i ? h 30 Af i NSO dWhen will IPUMSWhen will IPUMS--Africa begin?  … when 30 African NSOs endorse Africa begin?  … when 30 African NSOs endorse 
Memorandum of UnderstandingMemorandum of Understanding

6



IPUMSIPUMS I i lI i lIPUMSIPUMS--International:  International:  
»» Begun in 1999, IPUMSBegun in 1999, IPUMS--International is the world’s largest International is the world’s largest 

i d d hi d bi d d hi d bintegrated demographic database: integrated demographic database: 
»» 130 integrated, anonymized census samples (44 countries) 130 integrated, anonymized census samples (44 countries) 
»» 279 million person records; 3,000+ approved researchers279 million person records; 3,000+ approved researchersp ; , ppp ; , pp

»» Database is likely to double over the next five years:Database is likely to double over the next five years:
»» 36 countries currently in development36 countries currently in development

10 t t10 t t E t Gh G iE t Gh G i C k K M liC k K M li»» 10 current partners10 current partners: Egypt, Ghana, Guinea, : Egypt, Ghana, Guinea, --Conakry, Kenya, Mali, Conakry, Kenya, Mali, 
Rwanda, Senegal, South Africa, Tanzania, UgandaRwanda, Senegal, South Africa, Tanzania, Uganda

»» 12 African countries currently in development12 African countries currently in development: Botswana, Ethiopia, : Botswana, Ethiopia, 
G iG i Bi L th M d M l i M iti MBi L th M d M l i M iti MGuineaGuinea--Bissau, Lesotho, Madagascar, Malawi, Mauritius, Morocco, Bissau, Lesotho, Madagascar, Malawi, Mauritius, Morocco, 
Mozambique, Sierra Leone, Sudan, ZambiaMozambique, Sierra Leone, Sudan, Zambia

»» 31 Future partners31 Future partners?  Algeria, Angola, Benin, Burkina Faso, Burundi, ?  Algeria, Angola, Benin, Burkina Faso, Burundi, 
C C t l Af i R bli Ch d Zi b bC C t l Af i R bli Ch d Zi b bCameroon, Central Africa Republic, Chad…ZimbabweCameroon, Central Africa Republic, Chad…Zimbabwe
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Benefits of IPUMSBenefits of IPUMS--InternationalInternational
»» PreservationPreservation –– IPUMS provides material and technical resourcesIPUMS provides material and technical resources»» Preservation Preservation IPUMS provides material and technical resourcesIPUMS provides material and technical resources

»» Recover Recover historical census data and documentationhistorical census data and documentation
»» ArchiveArchive data and documentation to the highest international standardsdata and documentation to the highest international standards

»» Integration Integration –– IPUMS does the workIPUMS does the work
»» DrawDraw highhigh--precision samples to uniform specificationsprecision samples to uniform specifications
»» AnonymizeAnonymize microdata to highest international standardsmicrodata to highest international standards
»» IntegrateIntegrate samples according to national practices samples according to national practices and and international principlesinternational principles

»» DisseminationDissemination –– IPUMS manages the riskIPUMS manages the risk»» Dissemination Dissemination IPUMS manages the riskIPUMS manages the risk
»» License License samples and documentation in a global initiative (US$5,000 per census samples and documentation in a global initiative (US$5,000 per census 

of 1 million or more person records)of 1 million or more person records)
»» Disseminate Disseminate microdata with minimal risk and maximum benefit, at no costmicrodata with minimal risk and maximum benefit, at no cost
R dR d h d b llh d b ll»» Rewards Rewards –– shared by all  shared by all  
»» Promote Promote transparency and equitable accesstransparency and equitable access
»» FacilitateFacilitate highest quality research and facthighest quality research and fact--based policy makingbased policy making
»» Increase Increase stakeholders and use of census datastakeholders and use of census data

»» ParticipateParticipate in a global initiative in a global initiative –– 2011 workshop in Dublin, Ireland2011 workshop in Dublin, Ireland
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Constructing the IPUMSConstructing the IPUMS International integratedInternational integratedConstructing the IPUMSConstructing the IPUMS--International integrated International integrated 
metadata and microdata systemmetadata and microdata system

»» IPUMSIPUMS--International NEVERInternational NEVER»» IPUMSIPUMS International NEVER International NEVER 
disseminates source microdata!disseminates source microdata!

»» 5 step process of integration5 step process of integration——»» 5 step process of integration5 step process of integration
2+ years to integrate2+ years to integrate metadata and microdata: metadata and microdata: 

1.1. Confirm the integrity and validity of source Confirm the integrity and validity of source g y yg y y
microdata and metadatamicrodata and metadata

2.2. Draw and anonymize high precision samples Draw and anonymize high precision samples 
33 Integrate microdata sample (next slide)Integrate microdata sample (next slide)3.3. Integrate microdata sample (next slide)Integrate microdata sample (next slide)
4.4. Integrate metadata (following slide)Integrate metadata (following slide)
5.5. Confirm the integrity and validity of theConfirm the integrity and validity of the5.5. Confirm the integrity and validity of the Confirm the integrity and validity of the 

integrated microdata sample and metadataintegrated microdata sample and metadata
9



Step 3 of integration in the IPUMS systemStep 3 of integration in the IPUMS system
•• Composite coding scheme:Composite coding scheme:p gp g

1)1) preserve every significant detail and preserve every significant detail and 
2)2) harmonize every code harmonize every code 

•• Example:  marital statusExample:  marital statuspp
•• ……
•• 200 = married/in union200 = married/in union
•• 210 = married, formal 210 = married, formal 
•• 211 = married, civil211 = married, civil
•• 212 = married, religious212 = married, religious
•• ….….

215 t diti l t215 t diti l t•• 215 = traditional or customary215 = traditional or customary
•• 217 = polygamous217 = polygamous
•• ……
•• 220 = married consensual union220 = married consensual union•• 220 = married, consensual union220 = married, consensual union
•• ……
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Step 4: integrate metadataStep 4: integrate metadata
44 Integrate metadata (XML): DocumentIntegrate metadata (XML): Document4.4. Integrate metadata (XML):  Document Integrate metadata (XML):  Document 

every census, sample, variable and code:every census, sample, variable and code:
•• Source documents (pdf) in official languageSource documents (pdf) in official language•• Source documents (pdf) in official language Source documents (pdf) in official language 

and English and English 
•• Dynamic metadata systemDynamic metadata system——compare anycompare anyDynamic metadata systemDynamic metadata system——compare any compare any 

combination of countries and samples:combination of countries and samples:
•• wording of any census question and instructions wording of any census question and instructions g y qg y q

to field workers to field workers 
•• Characteristics of each census and sampleCharacteristics of each census and sample
•• Describe each variable: “universe”, Describe each variable: “universe”, 

definition, comparability, etc.definition, comparability, etc. 11



Step 5:  confirm integrity and validityStep 5:  confirm integrity and validity
5.5. Confirm integrity and validity of integrationConfirm integrity and validity of integration5.5. Confirm integrity and validity of integrationConfirm integrity and validity of integration

•• Before launch, each sample is scrupulously checkedBefore launch, each sample is scrupulously checked
•• Test each integrated variable against nonTest each integrated variable against non--g gg g

harmonized harmonized 
•• Each integration decision may be checked by any Each integration decision may be checked by any 

researcher using integrated vs. nonresearcher using integrated vs. non--harmonizedharmonizedresearcher using integrated vs. nonresearcher using integrated vs. non harmonized harmonized 
•• External evaluation by INDECExternal evaluation by INDEC--Argentina Argentina 

(commissioned by IPUMS), 4 censuses (1970(commissioned by IPUMS), 4 censuses (1970--2001)2001)
•• Compared each variable, code and metadata against Compared each variable, code and metadata against 

original source data and documentationoriginal source data and documentation
•• Tens of thousands of words, codes, and frequencies Tens of thousands of words, codes, and frequencies 

testedtested——only a handful of errors, misonly a handful of errors, mis--interpretations or misinterpretations or mis--
understandings.understandings. 12



C O t t N dC O t t N dCensus Output Needs:Census Output Needs:
1. Succinct description of census and microdata (Form “A”)1. Succinct description of census and microdata (Form “A”)

2. Comprehensive metadata:2. Comprehensive metadata:2. Comprehensive metadata: 2. Comprehensive metadata: 
questionnaires, instructions, codebooks, official resultsquestionnaires, instructions, codebooks, official results

3. Encrypted microdata3. Encrypted microdata

Ship FEDEX prepaid by receiver to:
Prof. Robert McCaaProf. Robert McCaaProf. Robert McCaaProf. Robert McCaa
Minnesota Population CenterMinnesota Population Center
50 Willey Hall, 225 1950 Willey Hall, 225 19thth Ave. S.Ave. S.
Minneapolis MN 55455Minneapolis MN 55455Minneapolis MN  55455Minneapolis MN  55455
Tel. 1+612.624.5818, rmccaa@umn.edu Tel. 1+612.624.5818, rmccaa@umn.edu 13



1 Need for succinct authoritative documentation of1 Need for succinct authoritative documentation of1. Need for succinct, authoritative documentation of 1. Need for succinct, authoritative documentation of 
census and microdata:  Form “A”census and microdata:  Form “A”

»» Efficient processing of metadata & microdataEfficient processing of metadata & microdatap gp g
»» Form “A”:  Form “A”:  

»» See Appendix A for details See Appendix A for details 
»» Appendix B is the completed form for South AfricaAppendix B is the completed form for South Africa----censuses of 1996, 2001, censuses of 1996, 2001, pp ppp p , ,, ,

20072007
»» https://international.ipums.org/international/samples.shtmlhttps://international.ipums.org/international/samples.shtml cclick the name of a lick the name of a 

country to view samplescountry to view samples

D ib h l i i fD ib h l i i f»» Describe the census: name, population universe, reference Describe the census: name, population universe, reference 
date, field work period, etc.date, field work period, etc.

»» Describe the microdata: source, sample design, sample unit, Describe the microdata: source, sample design, sample unit, p g pp g p
sample fraction, size, weights, etc.sample fraction, size, weights, etc.

»» Define units in the microdata: private household, collective Define units in the microdata: private household, collective 
dwelling, included/excluded populations, etc.dwelling, included/excluded populations, etc.dwelling, included/excluded populations, etc. dwelling, included/excluded populations, etc. 
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2 M d d2 M d d2. Metadata needs 2. Metadata needs 
see paragraphs 12see paragraphs 12--19 for additional details19 for additional details

»» Documents in any form: pdf txt doc xls pdf XMLDocuments in any form: pdf txt doc xls pdf XML»» Documents in any form: .pdf, .txt, .doc, .xls, .pdf, XML, Documents in any form: .pdf, .txt, .doc, .xls, .pdf, XML, 
SDMX, DDI, CSPro, IMPS, etc.SDMX, DDI, CSPro, IMPS, etc.

»» Copies in official language and English:Copies in official language and English:
Essential:Essential:Essential:Essential:

1.1. QuestionnairesQuestionnaires
2.2. Instructions to interviewersInstructions to interviewers
3.3. Codebooks, data dictionariesCodebooks, data dictionaries,,
Helpful:Helpful:

4.4. Correspondence tables (e.g., occupation with ISCO08/88)Correspondence tables (e.g., occupation with ISCO08/88)
5.5. Summary official resultsSummary official resultsyy
6.6. Technical, methodological reportsTechnical, methodological reports
7.7. Sample design: preferred, every tenth private household; for collective Sample design: preferred, every tenth private household; for collective 

dwellings (e.g., hospitals), every tenth person.dwellings (e.g., hospitals), every tenth person.
88 B d fil f d i i t ti h d d i i d tB d fil f d i i t ti h d d i i d t8.8. Boundary files for administrative geography coded in microdataBoundary files for administrative geography coded in microdata
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3 Mi d d3 Mi d d3. Microdata needs 3. Microdata needs 
see paragraphs 20see paragraphs 20--27 for additional details27 for additional details

»» 2 goals:2 goals:»» 2 goals:2 goals:
1.1. Permanently archive source microdata Permanently archive source microdata 

»» against loss against loss 
copies e cl si el for the National Statistical Agenc o nercopies e cl si el for the National Statistical Agenc o ner»» copies exclusively for the National Statistical Agency ownercopies exclusively for the National Statistical Agency owner

2.2. Integrate high precision, anonymized household samplesIntegrate high precision, anonymized household samples
»» Preferred modality: 100% microdata to  IPUMSPreferred modality: 100% microdata to  IPUMS
»» License fee: US$5,000 per census  of 1 million plus person License fee: US$5,000 per census  of 1 million plus person 

recordsrecords
»» Note: some European (!) statistical offices can no longer Note: some European (!) statistical offices can no longer p ( ) gp ( ) g

locate census microdata for 1960s, 1970s, 1980s and even locate census microdata for 1960s, 1970s, 1980s and even 
1990s!  1990s!  

»» Or where they can locate it, the data can not be made Or where they can locate it, the data can not be made yy
useable useable 
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3 Mi d d3 Mi d d3. Microdata needs 3. Microdata needs 
see paragraphs 24see paragraphs 24--30 for additional details30 for additional details

»» High precision household samplesHigh precision household samples»» High precision, household samplesHigh precision, household samples
»» 10 percent: 70 of 130 samples currently available10 percent: 70 of 130 samples currently available

»» Systematic random samples :  Systematic random samples :  
»» every nevery nthth private household after a random startprivate household after a random start»» every nevery n private household after a random startprivate household after a random start
»» Collective dwellings:  every nCollective dwellings:  every nth th person person 
»» extremely fine geographic stratification with proportional weightingextremely fine geographic stratification with proportional weighting
»» NUTSNUTS--2, NUTS2, NUTS--33

»» Anonymization, performed by MPC Anonymization, performed by MPC 
In addition to sampling, 6 layers of technical protections:In addition to sampling, 6 layers of technical protections:

1.1. Suppress small places or residence, work, school, etc.Suppress small places or residence, work, school, etc.
22 S f i i iS f i i i2.2. Suppress codes of social categories with small countsSuppress codes of social categories with small counts
3.3. Top and Bottom coding of continuous variablesTop and Bottom coding of continuous variables
4.4. Suppress sensitive variablesSuppress sensitive variables
55 Swap small % of households into different place of residenceSwap small % of households into different place of residence5.5. Swap small % of households into different place of residenceSwap small % of households into different place of residence
6.6. Randomly order all householdRandomly order all household
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Conclusion:Conclusion:Conclusion:Conclusion:
IPUMS strengthsIPUMS strengths

Continent of Africa TimelineContinent of Africa TimelineContinent of Africa Timeline Continent of Africa Timeline 
Invitation to cooperateInvitation to cooperate

I it ti t 58I it ti t 58thth ISI D bli (A 2011)ISI D bli (A 2011)Invitation to 58Invitation to 58thth ISI: Dublin (Aug 2011)ISI: Dublin (Aug 2011)
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IPUMSIPUMS--International strengths:International strengths:
cooperationcooperation——national, regional, globalnational, regional, global

1.1. Uniform legal authorization with national statistical Uniform legal authorization with national statistical 
authorities authorities 

22 A t i t d t d iA t i t d t d i ith dith d h t bidh t bid2.2. Access restricted to academics Access restricted to academics with needwith need who agree to abide who agree to abide 
by stringent confidentiality protections. Sanctions against by stringent confidentiality protections. Sanctions against 
individual and institutionindividual and institution——denial of access to all microdata denial of access to all microdata 
for the entire institutionfor the entire institution

3.3. Strong technical methods of microdata anonymizationStrong technical methods of microdata anonymization
44 i i ii i i4.4. Experienced integration teamsExperienced integration teams
5.5. Proven webProven web--based access management systembased access management system
66 High producer and user satisfactionHigh producer and user satisfaction6.6. High producer and user satisfactionHigh producer and user satisfaction
7.7. Sustainable:  MPC, NSF, NIHSustainable:  MPC, NSF, NIH 19



IPUMSIPUMS--International timeInternational time--line: line: 
The continent of AfricaThe continent of Africa

--2009: Egypt, Ghana, Guinea2009: Egypt, Ghana, Guinea--Conakry, Kenya, Rwanda, South Conakry, Kenya, Rwanda, South 
Africa, and Uganda plus 37 countries beyond Africa Africa, and Uganda plus 37 countries beyond Africa 

2010: Mali Senegal Tanzania plus 7 non2010: Mali Senegal Tanzania plus 7 non African countriesAfrican countries2010:  Mali, Senegal, Tanzania plus 7 non2010:  Mali, Senegal, Tanzania plus 7 non--African countriesAfrican countries
2011+: candidates (all have endorsed IPUMS MOU): 2011+: candidates (all have endorsed IPUMS MOU): 

Botswana (lack 1981), Ethiopia (lack 2007), Guinea Bissau Botswana (lack 1981), Ethiopia (lack 2007), Guinea Bissau pp
(just beginning), Lesotho (lack 2006, 1986), Madagascar (lack (just beginning), Lesotho (lack 2006, 1986), Madagascar (lack 
codebooks 1993), Malawi (lack 2008), Mauritius (lack 1 codebooks 1993), Malawi (lack 2008), Mauritius (lack 1 
census form) Morocco (just beginning) Mozambique (justcensus form) Morocco (just beginning) Mozambique (justcensus form), Morocco (just beginning), Mozambique (just census form), Morocco (just beginning), Mozambique (just 
beginning), Sierra Leone (clean 2004 data), Sudan (lack beginning), Sierra Leone (clean 2004 data), Sudan (lack 
2008), Zambia (lack 1980?)2008), Zambia (lack 1980?)

h d li d d h h ih d li d d h h i----scheduling depends upon when comprehensive scheduling depends upon when comprehensive 
microdata/metadata are entrustedmicrodata/metadata are entrusted 20



Invitation to cooperate:Invitation to cooperate:
»» 1 Formalities endorse:1 Formalities endorse:»» 1. Formalities, endorse:1. Formalities, endorse:

»» A. Memorandum of UnderstandingA. Memorandum of Understanding
»» B. Purchase order/InvoiceB. Purchase order/Invoice
2 E2 E»» 2. Entrust:2. Entrust:
»» A. Documentation:  instruction manuals, codebooks, etc.A. Documentation:  instruction manuals, codebooks, etc.
»» B. Microdata: archive 100% B. Microdata: archive 100% 

»» 3. Payments3. Payments
»» License fee: $5,000 per census License fee: $5,000 per census 
»» Data recovery (additional funds):  1981?  …old tapes, data cartridges, Data recovery (additional funds):  1981?  …old tapes, data cartridges, y ( ) p , g ,y ( ) p , g ,

codebooks?codebooks?
»» 4. Integration: MPC4. Integration: MPC
»» 5 Dissemination (10% samples): 2011? 2012? 2013?5 Dissemination (10% samples): 2011? 2012? 2013?»» 5. Dissemination (10% samples):  2011?, 2012?, 2013?5. Dissemination (10% samples):  2011?, 2012?, 2013?
»» 6. and beyond:  as long as mutually beneficial 6. and beyond:  as long as mutually beneficial 21



…to the 58…to the 58thth Session ISI: Session ISI: Dublin, Aug 21Dublin, Aug 21--26, 201126, 2011
http://www.isi2001.iehttp://www.isi2001.ie

»» IPUMS IPUMS 
WorkshopWorkshopWorkshop, Workshop, 
Aug 19Aug 19--20 20 

»» Microdata Microdata 
sessionssessionssessionssessions

»» IPUMS IPUMS 
Funding for Funding for 
delegatesdelegatesdelegates delegates 
from from 
developing developing 
countries countries 

»» IPUMS IPUMS 
boothbooth22



Thank youThank you

rmccaa@umn.edurmccaa@umn.edu
pkelly@umn.edupkelly@umn.edup e y@u edup e y@u edu

www ipums org/internationalwww ipums org/internationalwww.ipums.org/internationalwww.ipums.org/international
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