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How the Census Bureau Links Records

All cases linked to a common “composite file” of administrative
records

* Most common linkage keys: name, date of birth, sex, place of
residence

* Uses standard techniques of data cleaning and probabilistic
matching

 Matched cases are assigned a Protected ldentification Key
(PIK)

* Data assigned PIKs can be linked to any other data with PIKs
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Data Linkage Infrastructure
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Why is this difficult?

e Microdata files for 1960-1990 exist but do not include names

e Names were handwritten on census forms

e Census forms are stored on 250,000 microfilm reels

e Forms and data are highly restricted to protect respondent
confidentiality
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The Decennial Census Digitization and Linkage
(DCDL) Project

* Initiative to produce linked microdata files from the 1960 —
1990 Censuses

* 1950 Census is currently being digitized and will be linked
into infrastructure
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Project Phases

1. Digitization: Scanning the microfilm

2. Capture: Recovering handwritten respondent names from
scans

3. Merge: Attaching names to otherwise complete microdata
files

4. Linkage: Assigning Protected Identification Keys (PIKs) to
the data

5. Dissemination: making linked data available to researchers
in a restricted environment
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Digitization: Microfilm Scanning Ongoing
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Digitization: Project Status

* Follow our progress on the DCDL website: www.census.gov/dcdl

Percent Completion of Reel Preparation and Scanning

M Prepared Not prepared Decennial census year
1950 1980 1570 1960 Grand total
B Scanned Mot scanned
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http://www.census.gov/dcdl

Capture: Optical Character Recognition (OCR)
and Optical Mark Recognition (OMR)

* Partnering with a team from Information Sciences Institute
at University of Southern California

e Performed best on 1990 Census Pilot in 2015

* 2020 Census Bureau Data Capture team working on custom
OMR

* Production OCR and OMR to begin in 2024
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Linkage: PIK Assighment

* Assign PIKs by adapting standard Census Bureau linkage
methods

* Make use for 1969-1989 IRS 1040 full universe files
* Harmonized addresses in IRS data to Census geography
* Recovering 1970, 1980 Census address lists

* Adapt linkage strategies on samples of census data with
names
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Page2 > ALSO ANSWER THE HOUSING QUE

PERSON in column 1 ) PERSON in column 2
ho| These are the columns Tast name — T Last name i B B
Here are the
[ QUESTIONS for ANSWERS e
’ Please fill one column for each [First name Mddie mitiaf | First name } Middle inal |
person listed in Question 1, 3
2 How 1s this person related to the person If relative of person in column 1
mn column 1? START in this column with the household O Husband/wife O Father/mother

1
|
member (or one of the members) in whose O Son/daughter | O Other relative
Fill one circle. ! y
-— name the home 1s owned or rented, If there O Brother/sister :
If “Other relative” of person in column 1, 1s no such person, start in this column with | I not related to person in column 1
give exact relationship, such as mother-in-law, any adult household member, O Roomer, boarder | O Other nonrelative
K i \7
niece, grandson, etc, O Partner, roommate]
!

O Paid employee i

3 Sex -
H O Male O Female O Male O Female
e Original Purpose: To estimate | : :
Igl u p L] 4 Is this person — O White ; O AstanIndian O White | O Asanindian
1
° ° O Blackor Negro I O Hawanan O Blackor Negro I O Hawaitan
Fill one circle ! 1
erroneous enumeration In the census
1 \
O Chinese | O Samoan O Chinese ! O Samoan
] |
1 H
O Filpino | O Eskimo O Filspino | O Eskimo
! 1
. . O Korean PO Aleut O Korean 1 O Aleut
i |
[ ) Sa m Ie [} I I O OOO Ol lSI n g l I ' l ItS ro I I | O Vietnamese | O Other— Specify ) O Vietnamese | O Other— Specify \y
b ’ O Indian (Amer) O Indian (Amer )
Print tribe Print tribe
5 Age, and month and year of birth + |a Ageatlast ¢ Year of birth a Ageatlast ¢ Year of birth
birthday birthday
t
. N a. Print age at last birthday, [ | ! ]
| — | E———
* Method: Enumerator interviews :
° b. Print month and fill one circle b Month of 10l10 b Month of 10110
birth 20120 birth 20120
¢. Print year in the spaces, and fill one circle i 30130 E 301i30
. below each number, TTTFT 4040 TTTFEFTT 40440
e Capture: Keyed in Name respondents
6 0l6 O 6 0 160
p [ ] y p O Apr—June 70170 O Apr—June 70170
O July—Sept 80 !80 O July—Sept 8 0 l8 ()
O Oct—Dec 90490 O Oct—Dec 90 ig °©
6 Mantal status O Now married O Separated O Now married O Separated
Fill one circle. O Widowed O Never married O Widowed O Never married
O Dworced O Dworced

7 1s'this person of Spanish/Hispanic

O No {notSpanish/Hispantc) O No (not Spamish/Hispanic)
origin or descent? O Yes, Mexican, Mexican-Amer , Chicano O Yes, Mexican, Mexican Amer , Chicanc
Fill one circle O Yes, Puerto Rican O Yes, Puerto Rican

O Yes, Cuban . O Yes, Cuban |

O Yes, other Spanish/Hispanic O Yes, other Spanish/Hispanic
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1980 Census Sample for Linkage

* Link the E-Sample to 1980 Census data
e Attach Names from E-Sample to 1980 Census record

* Use the 1980 Census records with names for development of
PIK assighment strategies
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Record Linkage

* Linking based on household and personal characteristics

 Variables: geography, sex, race, age, marital status, relationship to
household head

* Deterministic record linkage: Exact matching
* Probabilistic record linkage: Window blocking on age (+/- 1)
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Results - Region

Percent of E-Sample Records Matched to the 1980 Census by Region
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Results - Sex

Percent of E-Sample Records Matched to the 1980 Census by Sex
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Results - Race

Percent of E-Sample Records Matched to the 1980 Census by Race
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Conclusions

* Linked 38% of E-Sample to 1980 Census data

* Record linkage using historical data is challenging due to the lack of
unique identifying variables

* Probabilistic record linkage performs slightly better than deterministic
record linkage, but there are still a lot of records we are unable to link

e 1980 Census sample with names ready for PIK assignment
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