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Sound Similarities

Manually specified
(Kondrak 2002; Heeringa 2004)

Hidden Markov Models
(Bhargava & Kondrak 2009)

Regular multi-alignment
(Prokic 2010; Steiner, Stadler & Cysouw 201 |)

Bayesian inference
(Prokic 2010)

Investigating almost identical words
(Holman, Brown & Wichmann 201 1)



Graphemic Normalization

® Widespread idea:
“Convert everything into IPA”

® |PA is just another orthography !
(only approximation of sound)

® Still: sound-based normalization is practical
(but there are strong differences !)

® But: can we do without ?



Estimating sound
similarities

Michael Cysouw, Jelena Prokic, Steve Moran



Estimating symbol
similarities

Michael Cysouw, Jelena Prokic, Steve Moran



Graphemic parsing

e Unicode normalization

~ y 4

OVS.O

e Orthographic parse
(separate orthographic units as used in the
source: ‘graphemes’)

e Orthographic normalization
(research specific!)



Graphemic parsing

h ~

® Codepoints (/) t s " O

® Characters (4) t s" 6 :

e Graphemes (2) ts" &:



Cross-script mapping

freq | dice
184 | 0.88874745
115 | 0.8461936
104 | 0.79646295
114 | 0.7927922
165 | 0.7701921
47 | 0.7699933
184 | 0.7510106
21 | 0.74458015
50 | 0.7388723
102 | 0.7034591
221 | 0.6866478
40 | 0.6449104
77 | 0.6251676
219 | 0.59066784
32 | 0.525643
46 | 0.46787763
42 | 0.381996
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Cysouw, Michael & Hagen Jung. 2007. Cognate identification and alignment using practical orthographies. Proceedings of
Ninth Meeting of the ACL Special Interest Group in Computational Morphology and Phonology, 109-1 | 6.



‘bag of symbol™ approach

min'éékMuul




‘bag of symbol™ approach

min'éékMuul

(2-grams)



Cross-script mapping

® |gnore linear structure of words
“bag of symbols™ approach

® Use parallel wordlist to estimate
co-occurrences of n-grams

® N-grams that have a high probability of
co-occurrence in parallel meaning are
interested for historical linguistics



mano 22t hand
Chocédt Arawak Carib
DR hiwa ha WY vt\zaha]?fr C} ee'nari
Cr huwia ha AC -kaahi YK &ma
CM hia ha CR no-kapi
TD haa ha PP wa-kaapi
EP haa hi YC wa-jate?ela
BA hia hi TO paséwal Guahibo
WM hua hfl CA aaplT PL pc_kébc
BN -kaapi GH pe-kébe:
RE -ké CI pé-kobe, pe-kdbe
T -
Chibcha & beh Kere
IK glnni
KO kau-xalda
DM gila
CL hattakra?
TN atkara Saliba~Piaroa
BI ?akdura, ?axdura Tucano SL
TC 6bé-ki
WN wa'bd ba'ka
PY O'bO-kd
Barbacoa WA 4'bd Macii-Puinave
PA kuse BR a'bd PU mo lap
GU tasik TY wa'b8-paba NK tei?3
TR 'kwal YR 'wibo KK tej?2-jat
AW titi DE bahd't66 JU depij
TP tede SR bod'hd
CH tlaapa TA wi'bd
cP wi'bd
MA 4bd Witoto
. BS &bd MR ono-dzll, onow
llgsal?sl?ué-tge ™ pita-'ka MN énowr
CU pi'ri NP Snour
KG 'hithi OC ondd(po)
SI i'ti sa'dat MU Use
Quechua SE 'hi'ti BO me?]‘?oxtshﬂ
IN maki OR hiti MN ohtshii, i?dhtshii




Bora

Muinane

down tfin'e, paari baari, giino
bee fimui?6expi, té?ts"ipa niibiri, miibiri?i
sharp ts"ui?xifane siixéfano




Bora

Muinane

Bora Muinane| Bora Muinane
#K #Kk" #1 #1 #1 #1
ki kP ur #a #a #m #m
se ts"i di ti mi muI
Xe Xi du to ni nuwI
ga k“a #d #t us tshi
ba pa #S #tsP #t #th
#b #P gi tfi ig wk™
e# 17 ni ni # #p"




Using bigram matching

® Bora‘two’: min'éékMuut

® Muinane ‘two’: miinoki



Hm mi i in no ok It #H
#m 22 3 2 2 2 2 2 2
mi 4 12 2 2 5 | | |
in’ 2 | 5 9 3 | | 2
nle | | 5 5 4 | | 2
ee 3 3 3 3 6 2 2 2
ek” | 2 | | 4 2 3 2
k'w 2 2 2 2 2 | 23 2
wiwi 2 2 3 3 2 2 4 4
Wi 2 2 3 2 3 | 3 4




Hm mi i in no ok k+ #H
#m 22 3 2 2 2 2 2 2
mi 4 12 2 2 5 | | |
in’ 2 | 5 9 3 | | 2
nle | | 5 5 4 | | 2
ee 3 3 3 3 6 2 2 2
ek” | 2 | | 4 2 3 2
k'w 2 2 2 2 2 | 23 2
wiwi 2 2 3 3 2 2 4 4
Wi 2 2 3 2 3 | 3 4
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Ocaina Witoto Murui Ocaina Witoto Murui
HAND oné6 onodzw GREASE dahii dare
WE XOXO koko YOU (PLURAL) mo? omouw
HOUSE doo do THIS buwi bie
DOG h&Pxo hwko ARROW owd’dat’a dukwraBw
JAGUAR h&?xo hwko SPEAR owd'aatla dukwiraBw
FATHER moo moo LIP $ard6rko due igow
HUMMINGBIRD dartiiPto ¢ilido GREEN MoXxd0so mokorede
TREE amuwiuwipa amena I X0 kue
STICK amuiuipa amena ONE tha dahe
WHO bo bu WE X0 kalu
SLEEP wiwing Wwnuw TOOTH artii?t’o iBido
AGOUTI dwiwitlo dwdo MOUTH boow dbue
THIS bii bie BELLY gaaho hebe
THIS bari bie FATHER mooho moo
NAME maamu mamekw YOU (PLURAL) morPxo omWwko
DAY moojla aremona SWAMP xonWwlWwlBaga kWwnere
BOW tsipdxat’a Owkuira RAT muwnoésdko minWe
HEAR Xaaxa kakade PATH, TRAIL naaho nawBo
DAY mojlamé aremona OWL mé6néhé monuiOw




