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Background 
 CARRA creates and uses person-level data linkages 

 Supports agency’s use of administrative records 
 Increases utility of Census and Survey data 

 Dedicated staff links administrative records, censuses, surveys 

 Linkage keys available from 2000-present 

 Key goal of this project 
 Demonstrate methods to extend infrastructure back in time 
 Start with 1990, then move to prior Censuses 

3 



1990 Name Recovery Pilot 
 1990 Census 
 Names were handwritten on Census form but not 

captured electronically 
 Census forms exist on 130,000 microfilm reels 
 Census Bureau’s National Processing Center 
 National Archives and Records Administration 

 Most other variables are already available in 
microdata file 
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Last name, first name, middle initial 

5 



Up to six names on this page 
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Person number 
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11-digit household ID 
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Person 7 information 

9 



Handwritten 
household ID with 
FOSDIC bubbles 
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Scope of Work 
 Scan Microfilm 
 Make hand-keyed “truth data” 
 Do Optical Character Recognition (OCR)  
 Evaluate Results 
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Scanning Microfilm 
 Goals 
 Determine best settings 
 Determine best scanner 
 Estimate cost of scanning all 130,000 reels 
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Scanning Microfilm 
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Scanning Microfilm 
 Worked at Census’s National Processing Center 
 Census has copy of the archival original reels 
 2 microfilm scanners 
 Scanned 600 reels 
 Mix of short-form and long-form census 
 >1,000,000 total images 

 October – December 2015 
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Scanning Microfilm 
 National Archives master version 
 Census Bureau version is a copy of these 
 National Archives scanned 2 reels 
 Provided images to Census 
 Images looked better but achieved similar OCR results 
 Is performing OCR themselves on these reels 
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Scope of Work 
 Scan Microfilm 
 Make hand-keyed “truth data” 
 Do Optical Character Recognition (OCR)  
 Evaluate Results 
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Hand-keyed “Truth Data” 
 Goals 
 Create “truth data” to evaluate OCR results 
 Double-keyed data gives a measure of keying error 
 To measure proportion of hard-to-read names 

 If a person cannot read the name, this should not be counted as an 
OCR “error” 
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Hand-keyed “Truth Data” 
 Used a key-from-image SharePoint application 
 Developed by Census’s Center for Applied 

Technology 

 Hand-keyed 44,000 names – double-keyed 
 double-keyed names matched 95% of the time 

 December 2015 – March 2016 
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Scope of Work 
 Scan Microfilm 
 Make hand-keyed “truth data” 
 Do Optical Character Recognition (OCR)  
 Evaluate Results 
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Optical Character Recognition 
 Currently happening at Census HQ 
 One academic institution and one company 
 Both providing own servers 
 Quarantined machines 
 Hard-drives will be destroyed 

 

 

21 



Optical Character Recognition 
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Optical Character Recognition 
 Census created “dictionaries” of every name 
 Included every first and last name ever associated 

with a Social Security number 
 Initial dictionaries were too large 
 Provided dictionaries including names of 95% and 

99% of the population (reduced size by >half) 
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Optical Character Recognition 
 OCR began in March 2016 
 Both teams provided preliminary results in April 
Will be complete in May 2016 
National Archives is also doing limited OCR 
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Scope of Work 
 Scan Microfilm 
 Make hand-keyed “truth data” 
 Do Optical Character Recognition (OCR)  
 Evaluate Results 
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Preliminary Results:  
Scanning and Truth Data 

 Scanning: identified optimal scanner and 
settings  
 “truth data”: have measures of keying error 

rate and hard-to-read names 
 OCR: will compare output of 2 teams and 

National Archives 
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Preliminary Results: 
Optical Character Recognition 

 OCR quality when compared to truth data 
 Perfect Matches 
 Household ID 85% 
 First name 71% 
 Last name 67% 
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Preliminary Results: 
Optical Character Recognition 

 OCR quality when compared to truth data 
 “Good” Matches (Jaro-Winkler distance >0.83) 
 First name 82%  

 Mary and Gary   
 Cora and Lora  
 Morgan and Megan 

 Last name 78% 
 Conners and Coppers 
 Leke and Lake 
 Boyd and Byrd 
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Preliminary Results: 
Unexpected Discovery 

 Located file that will greatly simplify linkage 
 Addresses for every record in 1990 
 Street addresses, rural routes, apartment numbers, etc. 

 Includes householder name for 30% of units 
 27 million names 
 Were collected in a pre-census address canvassing 

operation at a cost of $68 million in 1989 dollars 
 

 
 
 

29 



Preliminary Results: 
Unexpected Discovery 

 Why is the address file a big deal? 
 Allows for address linkage to a same-year 

administrative records composite that has names 
 Composite contains demographic characteristics 

to validate address matches 
 

 May enable good links without names 
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Next steps 
 Assign linkage keys to 40,000 names 
 Will be conducted by CARRA’s linkage staff 
 Can compare links made with OCR’ed names to 

links made with hand-keyed names 
 

 Will answer question: 
 Is current OCR good enough for linkage? 
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Next steps 
 Create linked file for entire 1990 Census 
 Will use address/name file that was discovered 
 Matched to IRS/SSA data from same period 

 

 Seeking funding for similar pilots on Censuses 
of 1960, 1970, and 1980 
 No address file for those 
 OCR is the only option 
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Thank you 
 

Diane Cronkite 
diane.m.cronkite@census.gov 

 
This report is released to inform interested parties of ongoing research and to encourage discussion of work in 

progress. Any views expressed on statistical, methodological, technical, or operational issues are those of the author 
and not necessarily those of the U.S. Census Bureau. 
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