They’re not equal!

~ How the <<expletive>> do you expect me to finda
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How Do You Spell ...?

® De Morgan
® Di Morgen

Al
.
ST e T
.

® D’Morgun
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Fuzzy Matching, That’s how

®Partial Matching
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How'd We Get Here!?

® US Census Bureau
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How'd We Get Here!?

® Record Linkage, aka Duplicate Detection

® | used to work for a Company that did this

® (itis a complex problem domain)
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®Partial Matching

® Phonetic Encodings
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Partial Matching

® ‘False’ Fuzziness: prefix, suffix, infix
® SQLs ‘%’ operator
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Partial Matching

® |[ndexable - fast lookup / search

® Fixed Degree of ‘Fuzziness’
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®Partial Matching
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® Phonetic Encodings
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Phonetic Encodings

® Soundex, NYSIIS, Double Metaphone

® ‘hash’ of input
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Soundex

® Keep the First Character

® ConvertVowels (and some soft
ants) to a Zero [AEHIOUWY]
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Soundex

® B635 <= Burton, Barton

o (G232 <= Gwozdziewycz, Gwozdz
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NYSIIS

New York State Immunization Information
System

® Circa 1970
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NYSIIS

® Drop Trailing SZs
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NYSIIS

BARTAN Burton, Barton
GWASDSAC Gwozdziewycz
GWASD Gwozdz
DAGN Da Myrgn, Demorgyn
DNARAGAN Dy Moregan
Da Morgan, De Morgen,
DNARGAN De Murgen, Di Morgen,
Dy Murgan
NV EN D’Morgun




Double Metaphone

® | awrence Phillips, derived from Metaphone
® Primary and alternate encodings are possible

° Helps account for |rregular|t|es across multlple
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Double Metaphone

PRTN Burton, Barton
KSTS Gwozdz
KSTSS Gwozdziewycz

De Morgen, De Murgen,
LIRS Demorgyn, Di Morgen
TMRK Da Morgan, Dy Moregan, Dy

Murgan, D’Morgun
TMRNTMRK Da Myrgn




How Do They Compare!

® Soundex, Metaphone, Nysiis

® US Census Name File

® http://www.census.gov/genealogy/names/names_ files.html
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US Census Name Files

® dist.all.last:
o SMITH 1.006 1.006

o JOHNSON 0.810 1.816
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Phoneta-death-battle!

| ast Names: 88,799

® Soundex: 4 599 => 1/20th
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Phonetic Can’t Catch Everything

® [ranscription Errors
® [ypos
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®Partial Matching

® Phonetic Encodings
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Get Your Fuzzy On

® Edit Distance and Variants
® | evenshtein

® VWu-Manber
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Edit Distance

® Vi]adimir Levenshtein 1965

® “the minimum number of operations

needed to transform one string into the
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Edit Distance

® Given S| and S2
® |nitialize a Matrix of Sl.len+| x S2.len+1

® |nitialize First Row With Default Costs:
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Edit Distance

B U R T O N
0 1 2 3 4 5 &
5o
Az

R
T
o5
R

There, that’s better




Edit Distance

B U R T O N
0 1 2 3 & 5 &
'8 1 o
Az
R




Edit Distance

B U R T O N
0 1 2 3 & 5 &
B 1 0o 1
Az
R




Edit Distance

B U R T O N
0 1 2 3 & 5 &
B 1 o0 1 2
Az
R




Edit Distance

B U R T O N
0 1 2 3 & 5 &
B 1 0o 1 2 3
Az
R




Edit Distance

B U R T O N
0 1 2 3 & 5 &
B 1 0 1 2 3 &
Az
R




Edit Distance

B U R T O N
0 1 2 3 & 5 &
B 1 0 1 2 3 & 5
Az
R




Edit Distance

B U R T O N
0 1 2 3 & 5 &
B 1 0 1 2 3 & 5
A 2 1 1 2 3 4 5
R




Edit Distance

B U R T O N
0 1 2 3 & 5 &
B 1 0 1 2 3 & 5
A 2 1 1 2 3 4 5
R 3 2 2 1 2 3 4




Edit Distance

B U R T O N
0 1 2 3 & 5 &
B 1 0 1 2 3 & 5
A 2 1 1 2 3 4 5
R 3 2 2 1 2 3 4

T 4 3 3 2 1 2 3
o5
R




Edit Distance

B U R T O N
0 1 2 3 & 5 &
B 1 0 1 2 3 & 5
A 2 1 1 2 3 4 5
R 3 2 2 1 2 3 4

T 4 3 3 2 1 2 3
0o 5 4 4 3 2 1 2
R




Edit Distance

B U R T O N
0 1 2 3 & 5 &
B 1 0 1 2 3 & 5
A 2 1 1 2 3 4 5

R 3 2 2 1 2 3 4
T 4 3 3 2 1 2 3
o 5 4 4 3 2 1 2
N 6 5 5 4 3 2

Voila!




Edit Distance
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Edit Distance
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Edit Distance

® De Morgan vs De Morgan 0 100%
® De Morgan vs D'Morgun 3 64%
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Text Brew

® Edit Distance Variant

® Configurable Costs:
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Text Brew

e,

B A B Y
0.0 1.0 INS 2.0 INS 3.0 INS 4.0 INS
S\
B 1.0 DEL 0.0 MATB=B 1.0INSB+A | 2.0 MATB=B 3.0 INS B+Y
¥
) 2.0 DEL 1.0 DEL O-B 1.0SUBO/A  2.0SUB O/B 3.0 SUB O/Y
"
B 3.0 DEL 20 MATB=B 20SUBB/A @ 1.0 MATB=B 2.0 INS B+Y
N
¥ B 4.0 DEL 3.0 MATB=B 3.0SUBB/A 20MATB=B 2.0 SUB B/Y
: \
Y 5.0 DEL 4.0 DEL Y-B 4.0 SUB Y/A 3.0DELY-B 2.0 MAT Y=Y
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Text Brew

® What Else Can you Do with Text
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(why, I'm glad you asked!)
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Text B

MATCH
INN= N

DELETE
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Text Brew

® “Hosp” vs “Hospital”

93% Similar Brew

67% Similar: Levenshtein
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Text Brew

MATCH
INSERT
DELETE
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Text Brew

® “Harrisburg” vs “Harrsibugr”

98% Similar: Brew

60% Similar: Levenshtein
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Text Brew

® More |ldeas!?
® Use the Edit Path to Score the Edits

® “Scrabble Scores”
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Conclusion

® You Too Can Match Fuzzily

® Partial Matches
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Fon

Thank You!

(Questions? Examples?)




