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Deterministic Matching
Manual Review 

• When we manually review, we use intuition to 
help us identify positive matches for records 
containing slight variations in, or missing 
information for, data between the two files for 
the same variables

06152004102101934123456786C619JOHNSMITH

06152004102011934123654789C619JOHNSMITH

DateDxSexDOBSSNSiteFirst NameLast name

• Name spelling, typo in SSN, transposition of 
digits in the day component of DOB
– Would still deem a match



Probabilistic Matching
• Find the records in File 2 that seem to match records 

in File 1
• Calculate a score that indicates, for any pair of 

records, how likely it is that they both refer to the 
same person

• Sort the likely and possible matched pairs in order of 
their scores

• Define a threshold (Cut Off Value) for automatically 
accepting and rejecting a potential link
– Discard unlikely matched pairs (scores below Cut Off)
– Gray area: range of scores considered as uncertain 

matches
• Manually review uncertain matches



• The total score for a linkage between any two 
records is the sum of the scores generated from 
matching individual fields

• The score assigned to a matching of individual 
fields is:
– Based on the probability that a matching variable 

agrees given that a comparison pair is a match
• M Probability - similar to "sensitivity“

– Reduced by the probability that a matching 
variable agrees given that a comparison pair is 
not a match

• U Probability - similar to "specificity"

Probabilistic Matching



• Agreement argues for linkage

• Disagreement argues against linkage

• Full agreement argues more strongly for 
linkage than partial agreement 

• Some types of partial agreements are 
stronger than others
– Field-specific – Birth date versus Sex
– Value-specific - “Jane” versus “Janiqua”

Probabilistic Matching



Link Plus Software 

• Stand-alone probabilistic record linkage program

• Combines ease of use and statistical sophistication

• Detects duplicates within a single data file, or links 
two files together

• Supports fixed width files and delimited files

• Provides powerful support for manual review of 
uncertain matches 



• Computes probabilistic record linkage scores based 
on the theoretical frame work developed by Fellegi 
and Sunter

– Fellegi, I. P., and A. B. Sunter (1969), "A Theory for Record 
Linkage," Journal of the American Statistical Association, 64, 
pp. 1183-1210 

• Handles missing values of matching variables

• Facilitates a simple and efficient blocking ("OR 
blocking") mechanism
– Indexes blocking variables and compares pairs with 

identical values on at least one of those variables

Link Plus Software 



Link Plus Is Free

$0.00



Link Plus Is Easy To Use

• Designed especially for cancer registry 
work
– HOWEVER, can be used with any data 

• Mathematics largely hidden from user

• Practical default values supplied for many 
tasks

• Familiar Windows interface

• Includes Help and test examples



Link Plus Is Robust

• Program written by a mathematical 
statistician

• Specifications based on research into the 
published literature

• Tested by researchers experienced in 
record-linkage

• Results are clear and accessible to novice 
users



Link Plus Linkage Overview
Prior to Linkage

• Review and clean data files

• Set up data files

– Same coding conventions for same variables

• Link Plus provides view of first 20 records 
of each input file

– Verify data is read in properly 



Link Plus Linkage Overview

1. Select Data Type for File 1

2. Locate/Identify File 1

3. Data Import for File 1

4. Select Data Type for File 2

5. Locate/Identify File 2

6. Data Import for File 2

7. Select Blocking Variables & 
Phonetic System

8. Select Matching Variables & 
Matching Methods

9. Select ID Variables

10. Define Missing Values

11. Select Direct/EM Method

12. Enter Cut-off Value

13. Specify Linkage File Name 
and Location

14. Perform Manual Review of 
Uncertain Matches

15. Export Merged File

External Linkage Steps:



Link Plus Linkage Configuration
Identify/Import Data Files 

Specify 
Missing 
Values

Direct Method/EM Algorithm

Enter Cutoff

Specify Linkage File 
Name and Location

Save linkage 
configuration

Run linkage!

Specify 
Data 
Type

Select 
Blocking 
Variables/
Phonetic 
System

Select 
Matching 
Variables/ 
Methods

Select ID Variables



Link Plus Manual Review 
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1. Go to NPCR Home Page:
http://www.cdc.gov/cancer/npcr

2. In the ‘Tools’ Section
- click on Registry Plus

3. Under ‘Registry Plus Components’
- click on Link Plus

4. Under ‘On this page’
- click on Installing and Upgrading Link Plus


