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Abstract 

The paper describes the SAS code used that was 
written by the author for use at the Texas State 
Audito~s Office, for matching records from two flies on 
the basis of names and addresses only. 

Introduction 

Before using more advanCed data analysis techniques, 
frequently we need to combine information from several 
files, for use by auditors, investigators, classificatIOn 
personnel, or management This usually Is easy, if 
each of the files contains some "key data" - columns 
such as vendor numbers, social security numbers, 
employer identification numbers, taxpayer numbers, 
etc. - which are contained in both files, and can be 
used as a basis for merging the data. 

However, let us suppose that one or more of the files 
we need to combine with the others dIOes not contain 
the key data in a crisply comparable format. 
Specifically, what if the only common link Is name and 
address information? Now, the problem with names 
and addresses Is that they can be represented In 
several alternative ways, some of which may be readily 
recognizable as equivalent, whUe some of the other 
representations may not appear to be equivalent. 

Here Is an example: 

Mr. Thomas J. Wlnn II 
10906 Rustic Manor lane 
Austin, TX 78750-1134 

Tom Wlnn, M.S. 
Rustic Manor Ln, #10906. 
Austin, Texas 78750 

Wlnn Jr., Thom 
10906 Rustic Manor Rd. 
Austin, TX 78750 

Wlnn, Thomas John, Jr. 
Rustic Manor lane, Box 10906 
Austin, Texas 78750 

Thos. Wlnn II 
10906 Rustic Manor Ln. 
Austin, TX 78750-1134 

T.J. Winn 
10906 Rustic Manor 
Austin, Texas 78701 

All of the names and addresses shown in this example 
represent the same individual. Humans are able to 
recognize the equivalence of those names and 
addresses fairly readily. Can we Instruct a computer to 
identify their equivalence? If so, how? 
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On RecognIZing "Sameness" 

In general, computer software is able to determine 
when two data values are Identical, but it isn't able to 
discern when two data values are only more-or-Iess the 
same. Can anything be done to facilitate the handling 
of those ·slippery" names and addresses? How are we 
going to deal with this kind of conceptual vagueness 
and Imprecision? 

In tradHionalloglc, the law of the Excluded Middle says 
that every propositIOn must either be True or False (0 or 
1). Instead of giving up because of the limitations of 
systems that are based on two-valued logic, we tum to 
concepts that are grounded In what Is known as "fuzzy 
logic." In fuzzy logic, we extend our logical systems to 
embrace the concept of "possIble" -- and we use 
measures that operate within the range of real numbers 
from 0 to 1. Now, what does this have to do with 
handling names and addresses? 

A Solution for Matching Names Be Addresses 

Towerd the end of 2001, and In the summer of 2002, 
(as a spare-time activity) The author completed the 
initial development of three SAS programs for matching 
records in two files on the basis of names and 
addresses only. The approach Is an implementation of 
fuzzy logic. It follows some of the elements of an 
outline that was described in a paper by Charles 
Patridge (Observations, #15, Nov. 1998). 

The first program breaks the names and addresses into 
pieces, and then standardizes the information 
contained In those pieces. The second program uses 
scoring methods to identify some possible matches. 
The third program tries a couple of "methods of last 
resort" on name components only, for the non-matching 
pairs from the second program. 

The standardization program uses SAS functions to 
perform the follOWing data cleaning steps: 

• it eliminates these special characters 
',I@#$%,,&·()_+-={}[]:;·I\<>.?/~· 

• It converts everything to uppercase characters, 
• It identifies certain titles and sufilxes, and il" 

removes them from the other components (for 
example, Mr., Ms., Dr., Maj., Adm., M.D., Ph.D., 
Jr., etc.), 

• it separates the remaining name- and .address­
elements into words, 

• H replaces name-components which look like first­
names with their diminutives (for example, 

Thomas to Tom, Elizabeth to Liz, AHred to AI and 
Fred, etc.), 

• it replaces certain words which are used in 
addresses and business organizational names 
with abbreviations (for example, Company to Co., 
Incorporated to Inc., etc.,). 

The fuzzy duplicates program compares observations 
in two files, whose name- and address-elements have 
been standardlzec/, and it attempts to Identify those 
records from each file which appear to represent the 



same individuals or entities. It performs the following 
steps: 

• It constructs the cartesian Product of the two 
standardized files (all possible pairs of records 
from the two files), excluding those pairs that are 
from different areas, 

• for every pair, evaluate each name- and address· 
Item from the first standardized file, looking for 
matching Items among the components of the 
second standardized file in the pair, and count the 
number and the proportion of matching items, 

• identify those pairs which have mostly-matching 
combined name and address items. mostly­
matching name lIems but few matching address 
Items, and mostly-matching address Items but few 
matching name ilems. 

The "methods of last resort" program performs the 
following steps on the name items (excluding any titles 
or suffixes) of the non-matching pairs from the fuzzy 
duplicates program: 

• it looks for matching name components. where the 
vowels have been removed. 

• illooks for name components that sound somewhat 
alike, even though they may be speDed differently, 

• it looks for name components that are spelled 
similarly. 

An Example 

The Appendix contains an illustrative example. Two 
SAS flies were used in the example: 

• The first file contains some genuine. and some 
bogus, information pertaining to several 
individuals, many of which are employees of the 
State Auditor's Office. 

• The second file contains names and addresses 
extracted from the personnel database for all 
employees of the State Auditor's OffIce, as of 
12/5/2001. 

The first screen shows the SAS data set 
"Fuzzy_tesLdata", before standardization. The second 
screen shows one of the results of standardization of 
that file: one record contained a zip code that was not 
consistent with the state postal abbreviaticn in the input 
data file. The third screen shows a few of the records 
from the SAS data file, "Agency3OS". 

After standardization of the names and address 
components in both flies, the fuzzy duplicates program 
is run. The fourth and fifth screens show the main 
result from the fuzzy duplicates program, the records 
from each file which have "mostly-matching" combined 
name and address Items. 

Some of the records from the two files that DO NOT 
have "mostly-matching", COMBINED name and 
address items, are then evaluated to see if there are 
some possible matches of the names or addresses, 
when these components are evalueted separately. The 
results are in the sixth and seventh screens. 
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Finally, the non-matching pairs from the fuzzy 
duplicates program are evaluated for possible matches 
using the "methods of last resort" program. The results 
from those comparisons are In the eighth screen. At 
first glance, this may not appear to bea particularly 
fruitful approach. The possible matches from this 
program would need to be evaluated carefully - but a 
careful inspection will find that this screen does contain 
one actual match! 

Preliminary Results and Intentions 

The methods are not "bullet-proof", but they do seem to 
work pretty well with test data. It is anticipated that 
enhancements to the programs will be added, as more 
knowtedge and experience concerning this approach is 
acquired. 

ConclUSion 

This paper describes three SAS programs that are used 
to perform record-matching operations between two 
files. on the basis of names and addresses only. 

My SAS code is available upon request. 
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Appendix - An Example 

The SAS Data Set, "FuzzL tesUlata" 

The SAS function, ZIPSTATE is used to identify certain inconsistent postal abbreviations. 

381 



The SAS Data Set, "Agency308" (a few observations) 

Some "Mostly Matching" Combined Name & Address Items, between Fuzzy _ tesUlata and Agency308 

1drK.n-.x '--....x 
1 ..... ~ J. MIMI. Jr. 
! WIN" nto.as John, II 
a Ta. 1rI1 ..... 
.. 1hos. Wlnn, II 
S ....... Oeftnne R. Wlnn 
& De IArvle Hart-llinn 
7 Dee III .... 
8 Ernest O. Cuen .... C.P ..... 
9 Cuellar, Ernesco 

10 Ernie Cuall..-
14 Kirby L. ea...v 
15 Dr. Klrble Cossey. Ph.D. 
16 .... Joyce D. lnaan 
17 1..-., .loy 
.8 1'Ir'. I)aro.,..ln D ...... Ick 

addr,-" 
10906 "'tlc ttenor Lane 
10908 "'tlc Nenar Ln 
.0aOB ... t.le "--"" Ln. 
Rua~lc Manor Ln 
Ruat.lc IIanor Lane 
10906 "'tlc IIIenar In 
10906 "'tlc "--" 
3602 Spotted Horae Yr. I 1 
3602 Spotted Horse Tr). 
3102 Spotted ......., Tr-. 
504 Dry er-k: Court 
504 Dry Creek Ct 
10928 JollyYlll. Rd. 
1092& .1011"...111. Rd., .1408 
4010 HIIIl~ CIwe 

...... ,..% 
10906 RUBTIC tWIlR LN 
10906 RUSTIC MNDR LN 
10908 RUBTIC IWIJR LH 
10S0. RUBT Ie MN«JR LH 
10908 RUST Ie IWIlR LN 
1011. RUBT Ie IWIJR La 
lOS0. RUBT Ie MOl LN 
3S02 SPOTTED HDABE TIVIIL 
3602 SPOT1ED IIJABE TfM IL 
3B02 SPOTTED IDIBE 1M IL 
564 DRY CREEK CT 
504 DAT ClEEK CT 
10926 JDLLYVIL1.E ROllO .1408 
1012& .JI1LYVIUE ROAD .,406 
4010 tw...FIMY COUE 
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December- 28. 2'00 I 

........... .t-" zlpcdJe 

Auetln TX 78750-1184 
.... tln TX 78750 
Aua:tln TX 78750 

Box 10906 Aus:t In TX 781S0 
-1090G ftuatln TX 78150 .. 1134 

....... t.ln TX 78750 

..... tln TX 78750 
1'IIu8t.ln TX 78789 
Aust.ln TX 78739 
ftu.t.ln TX 7873a -_. TX 78G81 -_. TX 78681 

·140G ..... t.ln TX 78759 
"'-t.ln TX 78759 -_. TX 78GB 1 

addr.--" ciWJ sL-" zl-....z 

IlUBTIN TX 78750 
IAUSTIH TX 78150 
MJSTIN TX 7811i0 
MJBTIN TX 78750 
ftUSTIN TX 78150 
METIN TX 78750 
MJBTIN TX 1815. 
MJBTIN TX 78789 
IlUSTIN TX 78739 
i'IIJSTIN TX 11789 _ ROCK 

TX 78&81 _ IIIICI( 

TX 78681 
IlUSTIN TX 18159 
MIIITIN TX 18159 
IIDI.N) RIlCIC TX 7811. 



More "Mostly Matching" Combined Name & Address Items, between FuzzLtesUiata and Agency308 

,. 
id ....... ~ 

81 

D. Handr-Ick, E8q. 

--..z 
tweR ICIC. DIlfIV IN D 

oddr'-" 
4010 Hel,.,., cy 

........ ..;< 

4010 Hl'U=JMY COVE 

eddr2J1. __ k 

clty...z 

_flOCK 

Records with "Mostly-Matching" Name Items, but few Matching Address Items. 

• 2 • 

..-e.J< .addrl.-W .-c:Idr2Jl 

Mr. n....... ... Wlnn. Jr. 
Olin J. o...rl_, ".B.ft. 
Najar D. J. Dlwl. 

10908 .... t.lc N.,.,. L... 

- ... 
BIt 11IDELL. ftDIIIIIB J 
DAVIS. OLIN .I 
DAVIS, OLIN .I 

P.O. Box 11&43 
Box 1114 • ........... 

12845 l...NIPLlGHT VIUAIE MIlE. _328 
1706 B I-WIT LME 
110G B 1W11 lNE 
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... ........ 

ci~JC 

1Au8t.ln TX 
tlustln TX 
ftustln TX 

cl~V...;z ..... 
flUBTaN TX 
ftUSTIN TX 
MJ9TIN TX 

OeCMlber 28. 200 I 

.t.__ zlpad..;c: 

TX ...... 
TX 

78681 

zlpcd.-z 

78681 

Dece.ber 28. 200. 

zlpcdJC Idnt.a...;z 

7.750-1184 .. , 
78711 46 
78111 46 

z'"""--,, 

78158 
78781 
18181 



Records with "Mostly-Matching" Address Items, but few matching Name Items 

December 1!8. 

'"'" , d"""-,, ~.J< ....... , ..... _2 ... at ... zlpcd->c 

1 11 Olin oJ. Davia, ".B.ft. P.O. Box 11648 ALlat;ln '" 1811. 
2 12 SiiDr D. J. 0-•• Box 11643 ..... 'n '" lanl • I. 01 Ie Davl. PO Box 11848 ...... 'n IX 7altl 
4 16 .... Joyce D. , ...... .0926 JolIlNln. FkI. -'40B _'n IX 78759 
5 ,. lis. JOYCe O. ,..-. 10926 .10 .. ,.....111. Rd. .'40. ...... 'n IX 78759 
6 11 l......-n. Joy 10928 JollyYl11. Rd •• ·'40B ..... t.ln IX 78159 
1 11 l.-...an. Joy 10926 Joll""""llle lid., +140B ...... 'n '" 7B159 

Obs idN*.-Z -...z ...... ,-" 
___ 2..>< 

eltlo",...z at ... zipccCz 

1 .0. SII'IlN, "ICfMEL III P.O. IIDX 12682 """"H IX 78111 • .0. S, .... RICHAEL. lflii P.O. BOX 12682 AUBT'H IX 78111 
8 '0' B' ...... MICfMEL A P.O. BOX 12682 AUST'N IX 78111 
4 115 ICELLY, ..,.TMIHA lflii 1D926 .JDl..LYVILLE RDftO. ftPT +817 fllUBTIN '" 78759 • , .. Rl..IBBEI...L.~IEF 9500 JDLLYVILLE ROM) *261 """"N IX 781&9 • "' ~, ~l:"lEAF 10926 .lDLLYVILLE ROtID. ftPT +611 AUST'N IX 7815S 
1 , .. 9S00 .lou...VVILJ..E RIMO +261 """'N IX 787&9 

Fuzzy Name-Matching Using the "Methods of Last Resort" 

, · d T N a T N B a D p 
n , • u • n , a u t t · u t • r t • c c c 
• , • 1 x • • 

x ;; x ;; i i i 
Q n r x x • • 

6 DE MItE tWIT II INN 4 , II'IOftIR 8UZIHI£ R 0 0.10001 
6 DE tHE .w\t loin .. 4 14 BIEIEIIDOIF BIWINON L YIIN 0 0.10000 
6 DE tHE twiT III'" 4 8. aw.JONtET L IBIII lflii • 0.13750 • DE tHE fMRr WINII 4 •• CIMUEZ MlntONy 0 • 0.2625. 
6 DE fIIrN! twiT N I_ 4 •• HMTIWf DEBOfWI .I • 0.20000 

• DE .v.E tWIT W 1 lei 4 141 MCBRIDE tlt'lNCY LEE 0 0.10000 
6 DE tINNE twiT N I. 4 , .. GUINN FLOYD F • 0.10000 
6 DE fINNE tWIT N IMI 4 .8. IIIEDERHOLD JBlNIFER R 0 0.10000 

11 OLIN .I DftVIS - • 4. DlWIS FLENING JOBEPft J 4 • 0.10000 
11 OLIN J DftVIS - • r. FFW..IH JOE Ie 8 1 0.28500 
11 OLIN .I DlNIS - • 118 Ie ILL IIIGSIrIORTH Jft1E8 S • 1 0.16BB7 
11 OLIN .. DlWIB - • ... WIUHJO .. oo 11K ft • 1 0.11000 ,. ..... o .. DftU'IS • 45 DlWIS FLEMING .. 0BEPft J 4 • •• 70000 ,. M! OoJ DAVIS • '61 I1IPfW1T JElMY • • O.1GGfi7 
13 dLLlE DMlIS • 46 IWW'18 (l..IN J • • 0.69000 
'4 KIFElY L C08BEY • 81 C&Wft8 Sn..V 1ft G 3 1 0.10000 
'6 NS JOYCE D IHMN • 4. DAVIS FLEIIING .JDBEPH J 4 • 0.16867 
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