Stefan Daschek / @noniqg

Cologne Phonetics

Phonetic Search for German



Background



WIENER STAATSOPER

SPIELPLAN & TICKETS LIVE ENSEMBLE & GASTE IFR BESUCH JlE STAATSOFER OPERNBALL

LISTE KALENCER W ERKE ARCHIV

Spielplanarchiv

Personenverzeichnis | Werkverzeichnis | Rollenverzeichnis | Vorstellungsvearzeichnis

SUCHE

Sie kdnnen mehrere Suchkriterien gleichzeitig ang=ben. Angezeigt werden dann jene
Ergebnisse, bei denen alle angegebenen Kriterien gleicnzeitig zutreffen.

Personen

Werk




WIENER STAATSOPER

< ZumFrontend Werke Personen  Drama-DB [nfolex! kearn@ddic-antwort.cu admelden

PERSONEN

«Zurdck 1224567891011 121314151617 181920212225 2425 2€ Weiler » 10.123 Persoren | © Person hirzuligen

A

Jasmin Avissar
Rafacl Avnikjan
Ioanna Avraam
Stelka Axarlis
Catherire Ayers
Hakan Aysev
Alsuke Azuma
Jacl Azzaretti

B

Milica Babi¢

Monica Baeelli
Johamn Sehastian Rach
Rudo!fine / Rudi Bach
Klaus Bachler
Ingeborg Bachmana
Elisabeth Bachrich
Si1iegmund Bachrich
Hynn-Sook Rack
Susetie Backes
Hannelcrs Backrass
Gabriel Bacquier
Ildiké Bacskai
Chnistian Badea
Hans-Dieter Bader
Diru Badescu

Henk Badings

Carlo Badioli

Wilfried Badorek
Janina Bacchle

Elena Baggiore

Bruna Baglioni

Anna ven Bahr Mildenburg
I.in Ral

Lidia Baich

Anna Baier

Hermann Baier

Maurizio Barbacini
Paolo Barbacini
Nicolz Barbaressa
Chnstine Barbaux
Hern Augustc Barbier
Jules Paul Barbier
Fedora Barbieri

John Barbiralli
Dzarizla Barcellona
Randy Barcelo

Hern Barda

Giusepne Bardari
Cresare Bardelli

Giulia Bardi

Geetano Bardini

[luna Béardossy

Deriz! Barenboim
Rumizna Bareva
Niksa Bareza

Cland:a Baricz
Gun-Bri: Barkmin
Linda Barks-Casteletti
Bolcslaw Barlog
sergio Barlottini
Klura Barlow

Scott Barnard
Freiburger Barockorchester
Ray Rarra

Margucnita Barret
Kym Barrett

M:cha] Barrett

Sarah Barrett
Josephmne Barstow
Madeleine Rart-Brnnkes
Ingc Barteis

Queralt Figueras Bartes
Fr. Bartetzky

Erik Barth

T T P | P

Adele / Dely Buver / Kautsky
Olga Bauer von Pilecka
Frizda Bauer- Heck

Leni Bauer-Eczy

Elconorc Baner-KiihIlmayer
Else Baver-Liebesberg
Sterhanic Bauerle

Hcrr Bauernfeld

Robert Bauerstatter

Kur. Baum

Alexander / Alex Baumann
Anton Baumann

Daniels Raumann

coscf Karl Baumann

Franz Baumeister

Mzna Baumeister
Margarethe Biumer
Clementine Baumgartaer
Kurl Baumgariner

Pcter Baumgartner

Tanja Ariere Baumgartner
Frunz Baur

Emma Bauret

.ohanna Hauret

Peler Baxevanos
Jcan-Frangois-Alfrcd Bayard
Josef Bayer

Ranjamin Rayl

Theo Baylé

Mana Bayo

Hucik Bayvertian

Monika Bazant

Wilined Bazata

Georg Razelli

Franccis Bazin

<acques Bazire

Gweneth Bean

Olaf Bear

Marta Befiatkuva
Roberto Benaglio
Margarethe Benee
Heinrich Bender
Peul Bender
Gertrude Bender - Baumann
Kristian Benedikt
Maria Bengtsson
Maurizio Benini
Lilian Benningsen
Alexander / Alexandre Benois
Nicola Benois
Fduanl Renoni
Hcinrich Bensing
Ben Benson

Enrico Benussi
Josatine Benvenuoti
Josarine Benvenutti
Gerband Bene

Ida Benza

Alice Beor-Gruselli
Ammadeus Berauer
Janc Berbié

Hugh Beresford
Albun Berg

Lconida Bergamonti
Terzsa Berganza
Jos2” Rerganer
Emma Berger

Ema Berger

Horst Berger

Lydia Berger

Olga Berper
Theador Rerger
Hclmu: Berger-Tuna
Oskar Berggaruen
Rulh Berghaus
Enka Berghofer
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ALOUS Bacher

e , zri2! Barenboim
ngeborg Bachmann

} » 10,000 people

» 40,000 performances

Liha Baich i
Bartetzky

Lrik Barth

» 1,000,000 appearances

A

Adele / Dely Baver / Kautsky

Olga Bauer von Pilecka

Frizda Bauer- Heck

Bauer-Eczy
conorc Baper-Kiihlmayer
> Baver-Liebesberg

tephanic Bauerle

Hcrr Bauernfeld

Robert Bauerstatter

Kur. Baum

Alexander Alex Baumann

Anton Baumann

Damels Raumann

vact Karl Baumann

‘ranz Baumeister

{ena Baumeister
{arearethe Baiumer
nentine Banmaoartner
Baumpariner

r Baumgartner
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Roberto Benaglio
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A Maurnizio Barbacini Adele / Dely Baver / Kautsky Marfa Befatkuova
] Paolo Barbaeini Olga Bauer von Pilecka Roberto Benaglio
Jasmin Avissai ; o .,

Nicola Barbarossa Frizda Bauer- Heck

n.e. 12 i he Benee
1\alacli Avnixjan ) . . - 2 wn
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User Story

“When adding a new person,
we need to see all existing
people with similar names.”
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Phonetic Search



The Idea

“Assign a code to each word, such that words with similar
pronunciation get identical codes.”



The Idea

“Assign a code to each word, such that words with similar
pronunciation get identical codes.”

Meier ‘maie




The Idea

“Assign a code to each word, such that words with similar
pronunciation get identical codes.”

Meier ‘maie

Mair ‘maie




The Idea

“Assign a code to each word, such that words with similar
pronunciation get identical codes.”

Meier ‘maie

Mair ‘maie

Mayer ‘mase




The Idea

“Assign a code to each word, such that words with similar
pronunciation get identical codes.”

Meier ‘maie
Mair ‘maie
Mayer ‘mase

Muller 'myle



Common Phonetic Algorithms



Soundex

» developed inthe 1920s to encode surnames for use in
censuses

» available in most programming languages and databases
» Rubygems: Phonetic, Soundex, Text

» simple
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Soundex /\ Description simplified!
\— ,
1. keep first letter
2. drop vowels
3. encode consonants as digits
4. stop after three digits (or add zeros)



(" )

Soundex /\ Description simplified!
\— ,

1. keep first letter
2. drop vowels
3. encode consonants as digits
4. stop after three digits (or add zeros)

Meier M600

Mair M600

Mayer M600

Muller M460



Metaphone

» published in 1990

» does a better job (than Soundex) of matching similar
sounding words and names

» superseded by Double Metaphone, and later
Metaphone 3 (commercial closed source)

» used in many spellcheckers
» Rubygems: Phonetic, Text

» complex, no description except original implementation



FISLITTED TG SRS LIS TTT 2SIV G TSI ST L i i i riey i fdititifiziirritri
// Double Metaphone (¢) 1990, 1995 by Lawrerce Philigs

’/

// Slightly modified by Kevin Atkinson to fix several bugs and

// to allow it to give back more than 4 characters.

FETLITT I IR0 F T ES 2P0 i STl 2070 i i i 7 20800020 i il rlitrididilitlliilrtes
Hinoc ode "stdatx.h®

#include "dmetaph.h”

#definc ANLD S&
#def_ne OR ||

CEILTIT PP 2200800200 i LT P2 i i il td s ldidd ittt s i idididdtitididitits!
/)

CAILELT 2200008 I 2N Ei il P2 dt it il d il sl eiddidididifsdiirstdidditil?itile?s!
Mstring::Mstring()

{

13

CISSIETEL 1T T T RS RT LTSI T 0T T T LET 15T i i p i rifrtiiitifrfiirrity
//

CLLLIET LRSI LSS LTRSS d T i it r s iiitiiisstiirsisy
MString::MString(const char* in) : CString(in)

(

S

;4////i!/!/1//!/l/l//!lJ///i!/l/i////l/l//!/I/i//!/!////!/I/I!/!/l////I/l////!/l

/
CISITET IR T ETEF SIS F TS ST b T i i TP it i i d i iiir i rrrr s ititirrreirree/
MSLr_ng:sMSLringicons. CSLrinc& in) s CSLring(in)

{

13

FEELILT L2000 08I0 i eI tit it rdrdiddditditititdi?irstdiditil?itility!
’/

R R RN R R R RN R R R R R RN R R R R R A R R R RN R R S A R R R a e
bool MString::SlavoGermanicy)

1f((Find({'®') > =1) OF (Find( K ) > =1] OR (Find("CZ") > =1] Ok (Find("WITE") > =1))
rcturn TRUE;

rcturn FALEZ;
}

CAILPPTd i it il iiddid it dtitdl?ititd i dititdieiddtddiiitaldttitilt?ititited
Iyl

CiTLIETI2 2007808020087 d 00020000 i il i i iddddrdiddtitd iz itetdlditil?ititetdd
inlina woid Mstring::MetaphAdc|const char* main)

if(*main)
{

primary += main;
secondary += main;

¢

;4//I/i//!////!/l/l////I///i!/l////////I//!/I/i/i!/l////!/I/I!/!//////I/l//!/!/l
/

FIIITETEDT0 700087 T 000200007 0000005007500 02000 0 b Tt ity iy iz iy idliitilrrritrred
inline void MString::MetaphAdc [ const char* main, const char* alt)

if(*main)

primary += mainj
il(*alL)
{



bresk;

]

//polish e.c. 'Eilipcwicz'
if(StringA-(current, 4, 'WICZ', "wiTZz', ""))

{
Me-aphadd ("73', "FX");
rrent +=4;
break;
}

J//else skip it
carrent +=1;
break;

nase 'X':
//french e.c. breaux
if(!(icurrent. == lasl)
AND (EtringAt((ourrent - 3), 3, "1au", "BAU", "")
OR SLringAlL{(current. - 2), 2, "au", "on", ""1)) )
MetephlAdd ["K5' )}

if(StringAt((current 4+ 1), 1, "C", "X", ""))
cursrent = 2;

else
cusrent 4= 1;

break;

rase '3
//chinese pinyin ¢.q. 'zhoo'
if(Getat(current + 1) == 'H')
Me—aphidd [ “J");
rrent += 2;
break;
}else
if(StringAt((current + 1), 2, “z0", "&1", "za", ")
OR (SlavoGermariic|) AND ((current > 0) AND GetAt(current - 1) I= 'T")))
(

'
else

Metazhadd(*s", "1s");

Netachadd('3");

if(GCetAt(current + 1) == 'g')
current += 2;

else
current += 1;

break;

defaults
carrenl. += 1;

-

}

meltaph = primery;
//only give back 4 char metaph
//if(metagh.GetLength() > 4)

1! nataph.Satat(4,'\0");
if(alternate)
{

metaphZz = secondary;
f/if(metapn2 .GetLeangth() > 4)
metaph2.SctAt(4,'\0");



Cologne Phonetics (Kolner Phonetik)

» published in 1968

» optimized for German

» not as complex as Metaphone

» few implementations available (Perl, PHP)

» Rubygems: —



Cologne Phonetics

1. encode letters as digits
2. remove repeated digits
3. remove zeros

(except at the beginning)



Letter

Cologne Pryees

enCOde not before H
not before C, S, Z
remove

remove before H
(except

in the initial sound before A, H, K. L, O, Q, R, U, X
before A, H, K, O, Q, U, X except after S, Z
not after C, K, Q

after S, Z

in initial position except before A, H, K, L, O, Q, R, U, X
not before A, H, K, O, Q, U, X

before C, S, Z

after C, K, Q




Cologne Phonetics

1. encode letters as digits
2. remove repeated digits
3. remove zeros

(except at the beginning)

Meier
Mair
Mayer
Muller

67
67
67
657

not before H

not before C, S, Z

in the initial sound before A, H, K, L, O, Q, R, U, X

before A, H, K, O, Q, U, X except after S, Z

not after C, K, Q

after §, Z

in initial position except before A, H, K, L, O, R, U, X

not before A, H, K, O, Q, U, X
before C, S, Z

after C, K, Q



Let's make a Rubygem!



module ColognePhonetics
module Rules
def self.define(&block)
@rules = DSL.new(&block).rules
end

def self.apply_to(string)
string = string.downcase.tr('A00', '&604') # Ruby < 2.3 downcases ASCII characters only
chars = [nil] + string.chars + [nil]
chars.each_cons(3).map{ |prev_char, char, next_char|
code_for(prev_char, char, next_char)
}.join
end

def self.code_for(prev_char, char, next_char)
@rules.each do |matcher, code|
return code if matcher.call(prev_char, char, next_char)
end
nil
end

class DSL
attr_reader :rules

def initialize(&block)

@rules = []
instance_exec(&block)
end

def change(chars, to:, before: nil, not_before: nil, after: nil, not_after: nil, initial: nil)
matcher = —>(prev_char, char, next_char){
return unless chars.include?(char)
return if initial && prev_char

return if before && (!next_char || !before.include?(next_char))
return if not_before && next_char && not_before.include?(next_char)
return if after && (!prev_char || !after.include?(prev_char))
return if not_after && prev_char && not_after.include?(prev_char)
true

}

@rules << [matcher, to]

end
end
end

end



Rules.define do
change 'aeijouy', to: '0’

change 'aou' , to: 'O’

change 'h' , to: !

change 'b' , to: '1'

change 'p' , to: '1', not_before: 'h'

change 'dt' , to: '2', not_before: 'csz'

change 'fvw' , to: '3

change 'p' , to: '3', before: 'h'

change 'gkq' , to: '4'

change 'c' , to: '4', initial: true, before: 'ahkloqrux’
change 'c' , to: '4', before: 'ahkoqux', not_after: 'sz'
change 'x' , to: '48', not_after: 'ckq'

change 'l' , to: '5'

change 'mn' , to: '6'

change 'r' , to: '7'

change 'sz' , to: '8'

change '[3' , to: '8'

change 'c' , to: '8', after: 'sz'

change 'c' , to: '8', initial: true, not_before: 'ahkloqrux'
change 'c' , to: '8', not_before: 'ahkoqux'

change 'dt' , to: '8', before: 'csz'

change 'x' , to: '8', after: 'ckq’

end



Rules.define do

Letter Context .
change 'aeijouy', to: '0°’
A E1J0U Y ey o
change 'aou , to: '0
change 'h' , to: "'
change 'b' , to: '1'
not before H change 'p' , to: '1', not_before: 'h'
not before C, S, Z change 'dt' , to: '2', not_before: 'csz'
change 'fvw' , to: '3
change 'p' , to: '3', before: 'h'
change 'gkq' , to: '4'
in the initial sound before A, H. K. L. O, Q. R, U, X change 'c , to: '4', initial: true, before: 'ahklogrux
change 'c' , to: '4', before: 'ahkoqux', not_after: 'sz'
before A, H, K, O, Q, U, X except after S, Z
change 'x' , to: '48', not_after: 'ckq'
not after C, K, Q ' Ve
change 'l , to: '5
change 'mn'’ , to: '6'
change 'r' , to: '7'
change ‘sz’ , to: '8’
change '[3' , to: '8’
after S, Z change 'c' , to: '8', after: 'sz'
in initial position except before A, H, K, L, O, Q, R, U, X change 'c' , to: '8', initial: true, not_before: 'ahklogrux'
not before A, H, K. O. Q, U, X change 'c' , to: '8', not_before: 'ahkoqux'
before C. S. Z change 'dt , to: '8', before: 'csz
change 'x' , to: '8', after: 'ckq'

after C, K, Q

end



Cologne Phonetics (Kolner Phonetik)

» published in 1968

» optimized for German

» not as complex as Metaphone

» few implementations available (Perl, PHP)

» Rubygems: —



Cologne Phonetics (Kolner Phonetik)

» published in 1968
» optimized for German
» not as complex as Metaphone

» few implementations available (Perl, PHP)

» Rubygems: ColognePhonetics



require 'cologne_phonetics'

ColognePhonetics.encode( 'Meier') # => "67"
ColognePhonetics.encode('Miller-Lidenscheid') # => "65752682"



Back to the Opera ...



Problem 1: Complex Last Names



Problem 1: Complex Last Names

da Ponte

de la Mora

del Grande

du Roullet
Garcia-Torres
Gullberg Jensen
Hellmesberger jun.
La Fosse

Rabl von Kriesten
Saint Laurent
Strauf3 (Vater)

Te Kanawa

van Beethoven
Vernoy de Saint-Georges
von der Damerau

VvV VvV VvV VvV VvV VvV VvV VvV VvV VvV VvV VvV VvV Vv VY



Solution: Normalize!

def normalize(name)
normalized_name = name.split(%r{\sx/\sx})[0] || "'
normalized_name.delete! ("'’ ‘") # Encode "0'Hara" as "Ohara"
normalized_name.gsub!(/(.)\(.+$/, '\1")
normalized_name.gsub!(/”~(de (la|los)|dal?|del?|della|di|du]|la]|le|van der|von der) /i){ |[m|

m.delete(' ')

¥
normalized_name.gsub!(/~(van|von) /i, '")
normalized_name.gsub!(/[~[[:alpha:1]1]1+/, " ")
I18n.transliterate(normalized_name)

end

(... and treat name parts seperately)



Problem 2: How to Sort Similar Names?
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Vorname

Nachname
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Ceborea

Gastarben

Beruf

Vila

Krans

ue

B J § |« » | L | &=~ =
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Ahnliche Namen

Kraus Alfredo
Kraus Auguste
Kraus Emil »
Kraus Fritz
Kraus Herold
Kraus L=zna
Kraus Lzo» ')
Kraus Michael
Kraus Otakar
Kraus Uwe
Krause Tom
Krauss Clemans
Krauss Ensl
Krauss Fritz
Kraufl Helmuth
Kraull / Krauss Clencertine
Kraull / Krauss Margerete
Kraull / Krauss / Kraus Helen=
Crass Frunz
Karas Leah
Kares Mika
Kare$ Milos
Kratz Thilippc »
Kres Hans

Kres Wollganyg
Kruse Heinz
Kruse Leone
Krisa Hans
Caruso Enrico
Caruso Mariano
Gruhs Willy
Cross Alic2
Gross Erwin V.
Gruss Willy
Grob Franz »
Keres Imre
Kretz Jirgen
Carosi Mauro

Carosi Micaela
P‘I r:u "o-n;u



Solution: Levenshtein-Distance!

require 'damerau-levenshtein'’

DameraulLevenshtein.distance('Kraus', 'Kraus') # => 0
DamerauLevenshtein.distance('Kraus', 'Kraul8') # => 1
DamerauLevenshtein.distance('Kraus', 'Karas') # => 2
DameraulLevenshtein.distance('Kraus', 'Caruso') # => 3
DameraulLevenshtein.distance('Kraus', 'Grosz') # => 4



Top Ten Encoded Name Clusters

4718 67 15 17 46 172 64 6 862 476
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Top Ten Encoded Name Clusters

60

45

30

-1l

i #H B B B B = =B = = B
4718 67 15 17 46 172 6h 6 862 476



Thank you!

Stefan Daschek / @nonig



