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What Is Link Plus?

€ An easy-to-use stand-alone Windows
application developed at CDC for:

® Detecting duplicates in the cancer registry
database

® linking a cancer registry file against external
files, such as for death clearance

€ Performs probabilistic record linkage to
accommodate missing values, misspellings,
abbreviations, typographical errors as well as
other errors




Examples

Patient | SSN Last First Middle Birth Sex | Race
ID Name Name Name Date

60738 ROBERT DAVINA L 2 01
50932 ROBERT DAVINA LORENZA 2 01
Patient | SSN Last Name | First Middle Birth Sex | Race
ID Name Name Date

52768 475343678 v 01
66237 475343678 v




Link Plus: Overview

€ Performs probabilistic record linkage to
accommodate missing values, misspellings,
abbreviations, typographical errors as well as
other errors

€® Employs the model based on the theoretical
framework developed by Fellegi and Sunter
in their paper “A Theory of Record Linkage”
(1969)




Link Plus: Features

€ Easy to use
® Simple interface

® Pre-configured for one-click deduplication of
standardized US cancer registry data

€ Can be used with
® CRS Plus database
® Fixed-width format file, e.g., NAACCR records
® Delimited format file




Link Plus: Features (continued)

€ Customizable
® Blocking criteria configurable
® Matching variables easily selected

® Several approximate string comparators
available

® Pre-set to use SSN, name, birth date, race
and sex, but user- defined matching variables
allowed




Link Plus: Features (continued)

® Fast
® Linkage engine written in C++.
® Effective sorting and indexing algorithms

® Efficient scoring method by computing
linkage score in two stages

¢ 1: discard unlinked pairs from coarse
computing-cheap match

4 2: more expensive and accurate functions
compute final linkage score

® Free of charge




Link Plus: Linking Process




Link Plus: Blocking

® For files with millions of records, total of all
possible record pairs is too large

€ Program portions files into blocks through
sorting and indexing. Comparisons made
between records in same block.

€ Decrease in comparisons comes with cost of
missing potential matches between records
in different blocks

€ Blocking is a trade-off between computing
cost and missing potential matches




Finding Linked Records (1)
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Uncertain Linked Pair

Unlinked Pair




Finding Linked Records (2)
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Link Plus: Sample Report (1)
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Link Plus: Sample Report (2)
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Link Plus: Use for Death Clearance

@ Requires customization for each state’s mortality
file format and characteristics

@ Has been alpha tested in one state, with 45K death
records for one year




Link Plus: System Requirements

€ Operation System:
® Windows 95, 98, NT, 2000, XP

® Processor: Pentium Il and above

€® Memory requirement

® 64 M for small size data files (<100,000
records)

® 128 M for files having over 100,000 records

® 512 M for files having over one million
records

€ Data Set: Flat file, Access, SQL Server, ORACLE,
Fox Pro, Informix, Sybase.




Link Plus: Performance

€ Computer:
® CPU: Pentium 4 1.7 Ghz
® memory: 512 M

® operating system: Windows 2000
Professional

€ De-duplicating process time:
® <1 minute (100,000 records)
® 10~15 minutes (500,000 records)
® 40~60 minutes (1 million records)




Link Plus: Release Schedule

—

€ Release to beta testers June 2003
@ Public release later in summer
@ Distribution via CDC web site or ftp site




Description of the data file used for demo

& Size:
® 100,500 records

€ Number of duplicate record pairs:
® 500

€ Methods:

® random sample using the 1990 Census
frequency data of last name, first name, and
race




Continued

Generate missing values randomly:

® SSN: 10% missing values

® DOB: 2.5% missing all, 2.5% missing both
month and day

® middle name: 5% missing values
® race: 0.5% missing values.
Generate errors on the whole data randomly

and then manually introduce various types of
errors on duplicate pairs using realistic data.




Detail Report (1)

Patient ID Race Sex DOB
100288 04 1 19810713
60670 04 1 19810713
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Detail Report (Continued)
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Detail Report (Continued)
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For More Information

David Gu: dfg2@cdc.gov

Joe Rogers: jdrO@cdc.gov

www.cdc.gov/cancer/npcr
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