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Act iv it y 
Overv iew

Objective: Leave w it h t he conf idence, 
and pract ical  t ools, t o l ink t w o 
dat aset s based on det erminist ic 
mat ching st rat egies
Recall: W hat is deterministic matching?

Deterministic matching strategies

Use case: W hat is the effect of food pantry 
presence on food retailer donation 
volumes?
Simple shortcuts

● Standardizing variables

● Geocoding addresses



Learning object ives

● Define deterministic matching, and provide examples.

● Describe the steps involved in matching two datasets that share a 
common identifier.

● Refine two datasets that require preprocessing.

● Apply the tools to your own research problem.



Required mat erials

● Two linkable datasets that share a common identifier
● Access to Stata software 

○ I’m using version 17, but these can be used in earlier versions

○ Similar packages and code exist in R and SAS

● Admin rights to your computer 
○ You’ll need to install some packages

● An API key 



Two forms of  dat a linkages

Determinist ic

o Looks for an exact match between two 
pieces of data

○Two datasets  share a common identifier 
(e.g., SSN, firm, ISBN, SKU, UPC)

○The researcher can link the two datasets  
directly by using the shared identifier

Probabil ist ic

o No common identifier

o Datasets share similar identifying features 
that are not unique (e.g., age, race, gender, 
#  employees, industry classification)

o The researcher can calculate a probability 
that the same person (or firm) from one 
dataset is  represented in another dataset



Examples of  det erminist ic mat ching

Determinist ic

o Looks for an exact match between two 
pieces of data

○Two datasets  share a common identifier 
(e.g., SSN, firm, ISBN, SKU, UPC)

○The researcher can link the two datasets  
directly by using the shared identifier

● Matching transaction level data with 
product characteristic data via a Universal 
Product Code (UPC)

● Matching geographical information with 
local area average income via County FIPS 
code

● Matching nearest water supply point 
sources to disease outbreaks



A perfect  world

Match score = 100%

merge m:1 UPC using 
"product_dictionary.dta"

8 57245 00351 4



Realit y…

Match score = 77%

merge m:1 UPC using 
"product_dictionary.dta"

8 57245 00351 4

??



Goal:  Improve mat ch scores

It is rare that the “linkability” between two datasets is 100%. 
○ W hat happens when two datasets share the same identifier (e.g., store 

name), but the identifiers are not identical (e.g., “Dollar Tree” vs. “DLR 
TREE”)?

○ W hat happens when two datasets have identical identifiers (e.g., latitude 
and longitude), but they produce false matches?

Deterministic matching (DM) requires establishing a process so you can 
increase the match scores between two different datasets.



How linkable are your dat aset s? 

DM is ideal if your source data collect: 
- The same unique ident if iers like UPC or Census block group

- In the same format  like a text string or numeric value

In most cases, any two data purveyors do not collect:

- unique identifiers that can be mapped across files, or

- the same piece of information in the same format



merge m:1 varname using filename

_𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 == 3
_𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 == 1 + _𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 == 2 + _𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 == 3Match score =

Master file = the file in memory

Using file = the file being merged into the master file

Observation 
appeared in both = 
This is your match



Do the two data 
sources  contain a 

common identifier (ID)?

Are the ID’s  in the 
same format?

Match one-to-one or 
many-to-one or one-

to-many

Does the ID need to 
be cleaned or 
s tandardized?

Convert one variable 
to another format Pre-process  the data

Candidate for 
probabilis tic 

matching

Yes No

Yes No

No Yes



Example #1

Using store level t ransact ions and a UPC product  dict ionary, graphical ly 
depict  monthly sales by food category.



Do the two data 
sources  contain a 

common identifier (ID)?

Are the ID’s  in the 
same format?

Match one-to-one or 
many-to-one or one-

to-many

Does the ID need to 
be cleaned or 
s tandardized?

Convert one variable 
to another format Pre-process  the data

Candidate for 
probabilis tic 

matching

Yes No

Yes No

No Yes

merge m:1 UPC using "product_dictionary.dta"



Category-Level Food Sales by Month

The snack category 
has the greatest
share of food sales
across all categories.



Example #2

Determine the per capita income by Census block group and create 
quant iles to highl ight  regional differences.



Are the ID’s in the 
same format?

Match one-to-one or 
many-to-one or one-

to-many

Does the ID need to 
be cleaned or 
s tandardized?

Convert one variable 
to another format Pre-process  the data

Candidate for 
probabilis tic 

matching

Yes No

Yes No

No Yes

Do the tw o data 
sources  contain a 

common identifier (ID)?



TIGER/Line Files and 
Shapefiles contain geographic 
codes that can be linked to the 
Census Bureau’s demographic 
data.



The American Community 
Survey 5-year estimates 
contain demographic data that 
can be linked to the 
TIGER/Line Files via 
geographic codes.



Approach 1:  Convert  st r ing t o numeric

use "Data\USA_Block_Group_Boundaries_Lower_48.dta", clear

destring FIPS, gen(BLOCKGROUP)

format BLOCKGROUP %15.0g

merge 1:1 BLOCKGROUP using "Data\acs_2006_2010_cbg.dta"

Match score = 98%

Turn FIPS into a numeric 
value and call  it  
‘BLOCKGROUP’

Merge w ith master f ile 
on ‘BLOCKGROUP’



Approach 2:  Convert  numeric t o st r ing

use "Data\acs_2006_2010_cbg.dta", clear

tostring BLOCKGROUP, gen(FIPS) format(%012.0f)

save "Data\acs_2006_2010_cbg-2.dta", replace

use "Data\USA_Block_Group_Boundaries_Lower_48.dta", clear

merge 1:1 FIPS using "Data\acs_2006_2010_cbg-2.dta"

Match score = 98%

Turn BLOCKGROUP into 
a st ring and call  it  ‘FIPS’

Merge w ith master f ile 
on ‘FIPS’



Approach 2:  Convert  numeric t o st r ing

use "Data\acs_2006_2010_cbg.dta", clear

gen str12 FIPS = string(BLOCKGROUP, "%012.0f")

save "Data\acs_2006_2010_cbg-3.dta", replace

use "Data\USA_Block_Group_Boundaries_Lower_48.dta", clear

merge 1:1 FIPS using "Data\acs_2006_2010_cbg-3.dta"

Match score = 98%

Turn BLOCKGROUP into 
a st ring and call  it  ‘FIPS’

Merge w ith master f ile 
on ‘FIPS’



Per capita income by Census block group

Per capita income is 
positively correlated w ith 
urban status.



Example #3

Map donat ion flows between food retail-donors and food pantries.



Are the ID’s in the 
same format?

Match one-to-one or 
many-to-one or one-

to-many

Does the ID need to 
be cleaned or 
s tandardized?

Convert one variable 
to another format Pre-process  the data

Candidate for 
probabilis tic 

matching

Yes No

Yes No

No Yes

Do the tw o data 
sources  contain a 

common identifier (ID)?



Research quest ion

W hat is the effect of food pantry presence on food retailer donat ion volumes?

Data requirements:

● Pounds of food donated by each retailer to each food pantry

● Distance between food pantry and food retailer

○ Food pantry location

○ Food retailer location

These data come from 
either (1) the food bank’s 
internal record-keeping 

system or (2) a receipting 
platform managed by a 

third-party vendor in the 
form of Excel or CSV files.

Pre-processing requirements: Standardize common identifiers to link datasets and Geocode 
addresses to generate distances.





File 3: Meal Connect

Description: Food-category level retail donations direct-to-agencies

Key Variables:
-Retail  Donor Name
-Retail  Donor ID
-Retail  Donor Locat ion ID
-Agency Name
-Donation Date
-Pounds Donated

Number of Donors: 232
Number of Agencies receiving donations: 88

File 1: Agency Info

Description: Names and location information for food pantries

Key Variables:
-Agency Name
-Agency Code
-Address
-County

Number of Agencies: 110

File 2: Donor Info

Description: Names and location information for retail donors

Key Variables:
-Retail  Donor Name
-Retail  Donor ID
-Retail  Donor Locat ion ID
-Address

Number of Agencies: 232

Fuzzy Matching on 
‘Agency Name’ ?

1:m matching on 
‘Retail  Donor ID’ ?

Geocode addresses and calculate
distances between Agency-Donor Pairs



Fuzzy Matching on 
‘Agency Name’

‘Donor ID’ ⊃ ‘Donor Locat ion ID’

1:m matching on 
‘Donor Locat ion ID’

Task #1 -
Standardizing 

variables

Goal: Create a crosswalk 
between Agency Info and 

Meal Connect

File 1: Agency Info

File 2: Donor Info

File 3: Meal Connect



Overv iew of  st eps t o perform fuzzy mat ching

Instal l  the fol low ing package:
ssc install dm0082

Step 1 Standardize variables stnd_compname

Step 2 Link files reclink2

Step 3 Review matches clrevmatch



The stnd_compname and stnd_address commands parse and standardize company names 
and addresses to improve the match score when linking.

stnd_compname varname [if] [in], gen(newvarnames) [patpath(directory of pattern files)] 

The command takes a s tring 
variable containing company 

names that w ill be 
standardized and parsed

Parsing step:
User must specify five 
new  variables  that are 
s tored according to the 

following order: 1) official 
name; 2) doing-business-

as  (DBA) name; 3) FKA 
name; 4) business  entity 

type; and 5) attention 
name

Standardizing step:
The package relies  on an 

ancillary rule-based 
pattern file  that is  s tored 
wherever you installed 

the s tnd_compname
package. If you did not 

install it  in your 
ado/plus/p folder then 
you must specify the 

directory in the pathpat() 
option

Step 1 - Run the stnd_compname command for both Agency Info and Meal Connect f iles.



The stnd_compname and stnd_address commands parse and standardize company names 
and addresses to improve the match score when linking.

stnd_compname varname [if] [in], gen(newvarnames) [patpath(directory of pattern files)] 

The command takes a s tring 
variable containing company 

names that w ill be 
standardized and parsed

Parsing step:
User must specify five 
new  variables  that are 
s tored according to the 

following order: 1) official 
name; 2) doing-business-

as  (DBA) name; 3) FKA 
name; 4) business  entity 

type; and 5) attention 
name

Standardizing step:
The package relies  on an 

ancillary rule-based 
pattern file  that is  s tored 
wherever you installed 

the s tnd_compname
package. If you did not 

install it  in your 
ado/plus/p folder then 
you must specify the 

directory in the pathpat() 
option

Step 1 - Run the stnd_compname command for both Agency Info and Meal Connect f iles.



Step 1 - Run the stnd_compname command for both Agency Info and Meal Connect f iles.

** Standardize agencies from Agency Info
use "1_agency_lookup.dta", clear
stnd_compname agencyname, gen(ag_name ag_dbaname ag_fkaname ag_entityname attn_name)
sort agencyname
gen ag_id_1=_n

save "1_agency_lookup_standardized.dta", replace

** Standardize agencies from Meal Connect
use "3_pounds_donated.dta", clear
stnd_compname agencyname, gen(ag_name ag_dbaname ag_fkaname ag_entityname attn_name)
sort agencyname
gen ag_id_2=_n

save "3_pounds_donated_standardized.dta", replace

Variables must be 
labeled the same

Must specify an 
identifier

Variable to be parsed



Step 2 – Use the reclink2 command to assign a match score between records.

The reclink2 command performs probabilistic record linkage between two datasets that 
have no joint identifier necessary for standard merging.

reclink2 varlist using filename, idmaster(varname) idusing(varname) 
gen(newvarname) [wmatch(match weight list) wnomatch(nonmatch weight list) 
orblock(varlist) required(varlist) exactstr(varl ist) exclude(f ilename) 
merge(newvarname) uvarlist(varlist) uprefix(text) minscore(#) minbigram(#) 
manytoone npairs(#)] 

The command takes the names 
of the variables  common in 

both the master and using files  
that it  w ill search over in order 
to find the most likely match 

w ith the using data

This  is  the using file , 
where the master dataset 
is  the dataset in memory

These are the ID’s that 
you gave in the 
stnd_compname

command step



Step 2 – Use the reclink2 command to assign a match score between records.

The reclink2 command performs probabilistic record linkage between two datasets that 
have no joint identifier necessary for standard merging.

reclink2 varlist using filename, idmaster(varname) idusing(varname) 
gen(newvarname) [wmatch(match weight list) wnomatch(nonmatch weight list) 
orblock(varlist) required(varlist) exactstr(varl ist) exclude(f ilename) 
merge(newvarname) uvarlist(varlist) uprefix(text) minscore(#) minbigram(#) 
manytoone npairs(#)] 

Generate a variable that is  
the record linkage score 

(scaled 0-1)

The score is  determined 
by how much “weight” 
you assign to any of the 

common variables



Step 2 – Use the reclink2 command to assign a match score between records.

The reclink2 command performs probabilistic record linkage between two datasets that 
have no joint identifier necessary for standard merging.

reclink2 varlist using filename, idmaster(varname) idusing(varname) 
gen(newvarname) [wmatch(match weight list) wnomatch(nonmatch weight list) 
orblock(varlist) required(varlist) exactstr(varl ist) exclude(f ilename) 
merge(newvarname) uvarlist(varlist) uprefix(text) minscore(#) minbigram(#) 
manytoone npairs(#)] 

Specifies  that reclink2 
will allow  records from the 

using dataset to be
matched to multiple 

records from the master 
dataset (a many-to-one 

linking procedure)

Specifies  that the program 
retain the top # potential 
matches from the using 

dataset that correspond to 
a given record in the 

master dataset



Step 2 – Use the reclink2 command to assign a match score between records.

** Begin fuzzy matching (start with the Meal Connect file)

use "3_pounds_donated_standardized.dta", clear

reclink2 ag_name ag_dbaname ag_fkaname ag_entityname attn_name using 
1_agency_lookup_standardized.dta, idmaster(ag_id_2) idusing(ag_id_1) gen(rlsc) wmatch (10 
6 3 2 2) manytoone npairs(2)

gsort -_merge -rlsc

save "MealConnect_Agency_Crosswalk_1_forreview.dta", replace

This is the using file

This is the master file This is the match 
score, weighted by 

wmatch()



Step 3 – Use the clrevmatch command to spot  check possible matches.

The clrevmatch command allows users to review matches, interactively, w ithout having to exit 
out of Stata.

clrevmatch using filename, idmaster(varname) idusing(varname) varM(varlist) 
varU(varlist) clrev result(newvarname) clrev note(newvarname) 
[reclinkscore(varname) rlscoremin(#) rlscoremax(#) rlscoredisp(on|off) 
fast clrev label(label) nobssave(#) replace newfilename(newfilename) 
saveold]

File to be reviewed, which 
is  what you save after 

running reclink2

This  dataset must contain 
the record identifiers  from 
the master and the using 

datasets

Specify the set of variables  in the 
master and using datasets , 

respectively, that w ill be displayed 
during the review



Step 3 – Use the clrevmatch command to spot  check possible matches.

** Begin interactive clerical review
clrevmatch using MealConnect_Agency_Crosswalk_1_forreview.dta, idm(ag_id_2) 
idu(ag_id_1) varM(ag_name) varU(Uag_name) clrev_result(crev) clrev_note(crnote) 
replace

save "MealConnect_Agency_Crosswalk_1.dta", replace

File to be reviewed, which is what 
you save after running reclink2

Let ’s see how  it  works in act ion!

ag_name and Uag_name wil l  be 
displayed during the review




Captured with Snagit 2018.2.5.5151  

Webcam - Integrated Webcam  

Microphone - Microphone Array (Realtek Audio)







File 3: Meal Connect

Description: Food-category level retail donations direct-to-agencies

Key Variables:
-Retail  Donor Name
-Retail  Donor ID
-Retail  Donor Locat ion ID
-Agency Name
-Donation Date
-Pounds Donated

Number of Donors: 232
Number of Agencies receiving donations: 88

File 1: Agency Info

Description: Names and location information for food pantries

Key Variables:
-Agency Name
-Agency Code
-Address
-County

Number of Agencies: 110

File 2: Donor Info

Description: Names and location information for retail donors

Key Variables:
-Retail  Donor Name
-Retail  Donor ID
-Retail  Donor Locat ion ID
-Address

Number of Agencies: 232

Fuzzy Matching on 
‘Agency Name’

1:m matching on 
‘Retail  Donor ID’

Geocode addresses and calculate
distances between Agency-Donor Pairs



Overv iew of  st eps t o generat e dist ances

Instal l  the fol low ing packages:
ssc install dm0082 

ssc install insheetjson

ssc install libjson

ssc install georoute

net describe geocodehere, 
from(https://raw.githubusercontent.com/simonheb/geocodehere/master/)

Step 1 Standardize address stnd_address

Step 2 Geocode address geocodehere

Step 3 Map distances georoute

It  is required to obtain HERE maps API credent ials, and is cost -free, provided that  you 
stay below  100,000 monthly t ransact ions.

An applicat ion programming 
interface (API) key is an access code 

used to authent icate a user who 
wants to call  a certain program 

hosted by a third-party developer.



Donor Addresses Agency Addresses



Donor address is (mostly) 
already parsed into street 
address, city, state and zip code.

** Standardize Donor address
use "2_donor_lookup.dta", clear

stnd_address donorstreetaddress1, gen(add1 pobox unit bldg floor)

** Geocode street address
geocodehere, apikey(7L5cZaHzptNXjEWeDTOycdcdTOF1HO7xBwCH6O1NoJ4) 
postalcode(zip) street(add1) searchtext(donorstreetaddress1) replace



Geocoded addresses = 81%

Need to do more pre-
processing to fix these 

addresses



Agency address is not 
parsed, and stored as a 

string in a single variable.

** Standardize Agency address
use "1_agency_lookup.dta", clear

split agencyaddress, p(",")
split agencyaddress3, p(" ")

stnd_address agencyaddress1, gen(add1 pobox unit bldg floor)

** Geocode street address
geocodehere, apikey(7L5cZaHzptNXjEWeDTOycdcdTOF1HO7xBwCH6O1NoJ4) 
postalcode(agencyaddress32) street(agencyaddress1) 
searchtext(searchtext) replace



Geocoded addresses = 97%

Need to do more pre-
processing to fix these 

addresses



georoute resultsgeoroute, herekey(pe62h3tQj58pWMkAwYIUYNRKOfCpNJn0MUw0WgXQkLZ) 
startxy(d_geocodehere_lat d_geocodehere_lon) endxy(ag_geocodehere_lat
ag_geocodehere_lon) di(dist) ti(time) co(p1 p2)

Export  to ArcMap or 
use mapping 

packages in Stata



georoute resultsgeoroute, herekey(pe62h3tQj58pWMkAwYIUYNRKOfCpNJn0MUw0WgXQkLZ) 
startxy(d_geocodehere_lat d_geocodehere_lon) endxy(ag_geocodehere_lat
ag_geocodehere_lon) di(dist) ti(time) co(p1 p2)

Export  to ArcMap or 
use mapping 

packages in Stata



Stata R SAS
stnd_compname TRIM, TRIMN, or STRIP

stnd_address postmastr

reclink2 diyar or links COMPGED or SPEDIS

clrevmatch

geocodehere geocode GEOCODE

georoute drive_time ZIPCITYDISTANCE or GEODIST



Takeaways

• 80% of the time, merge is the first-best (and cleanest) option
• Computers make errors too
• Match score from the merge command vs. fuzzy matching
• Match validity from the reclink2 command – weights are arbitrary
• Thresholds – what is good enough?
• Coordinates can be wrong – Re-geocoding with an API is good practice 

and (in most cases) free to do



Closing Remarks

1. After reading a paper, find the replication code.
2. Ask for help. 
3. Sharing is caring. 
4. Don’t throw the baby out w ith the bathwater.
5. Jack of all trades or master of none?



Appendix and 
Addit ional Slides



Import ant  t erms

Crosswalk is a file you generate that maps a variable in one dataset to a variable 
in a second dataset.

One-to-one is matching where one observation in one dataset has exactly one 
match in a second dataset.

Many-to-one is matching where many observations in one dataset have exactly 
one match in a second dataset.

One-to-many is matching where one observation in one dataset has many 
possible matches in a second dataset.

Fuzzy matching is when two datasets collect the same piece of information, but 
the information is recorded differently.
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