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Central Approach:
Multialignment

® Alignments of words

® Alignments of sounds

In linguistics,
an alignment is a central

result,
not an intermediate
method




Multialignment of words

Based on a sentence-by-sentence alighment,
induce word-by-word alighment

Translations can be (and often are!) quite
different

Bi-text alignment is widely researched problem

Mulit-text alignment not so much



Kong Herodes blev skraekslagen , og Jerusalem begyndte at summe af rygter .

Als dies dem Konig Herodes zu Ohren kam , erschrak er , und mit ihm entsetzte sich
auch ganz Jerusalem .

But Herodes the king heard , and was troubled , and all Urishlem with him .
Pegar Herddes heyroi petta , vard hann skelkadur og &ll Jerdsalem med honum .

Als des dr Kenig Herodes ghart het , isch scha ( er ) arg vuschrocke un mit nem
ganz Jerusalem ,

Kort voor lank het Herodes ook van die geleerdes uit die ooste se storie te hore
gekom . Hy was baie omgekrap oor wat hulle oor die nuwe Joodse koning gesé
het . SO ook die res van Jerusalem .

Der Konig Herodes war total aufgebracht , als er das horte , und nicht nur er | alle in
Jerusalem waren das .
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Universal Declaration
of Human Rights
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Danish



Article 10

English: “everyone is entitled in full equality to a fair and public hearing by an independent
and impartial tribunal , in the determination of his rights and obligations and of any

criminal charge against him .”

Afrikaans: “elkeen het, in volle gelykheid , die reg tot ’'n regverdige en openbare verhoor
deur 'n onafhanklike en objektiewe tribunaal , in die bepaling van sy regte en
verpligtinge en die ondersoek van enige kriminele saak teen hom .”

German: “jeder hat bei der feststellung seiner rechte und pflichten sowie bei einer
gegen ihn erhobenen strafrechtlichen beschuldigung in voller gleichheit anspruch auf ein
gerechtes und offentliches verfahren vor einem unabhangigen und unparteiischen gericht .”






swe
dan

nob

fao

SCO

AN

isl
eng

nno

afr
ydd
fri

deu nld

Consensus network of 4 optimal trees
according to dollo Maximum Parsimony
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Introducing the
Parallel Text




Parallel Bible Corpus

| 169 translations online (soon 1600+)

906 different ISO-639/3 codes (soon |300+)
In total more than 350 Million tokens

More than |7 Million different wordforms

http://paralleltext.info/data
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http://paralleltext.info/data

Software

® Contact me personally for access

® R-package “glcMatrix”

http://cran.r-project.org/web/packages/qglcMatrix/index.html

https://github.com/cysouw/qlcMatrix

® Python library

https://github.com/tmayer/paralleltextprocessing
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https://github.com/cysouw/qlcMatrix
https://github.com/tmayer/paralleltextprocessing

Multiple Alignment

® Small-scale experiment

» use fastalign for bitext-alignment on all pairs

» build multi-text-alignhment using graph clustering

® Only for 77 Germanic translations

® New Testament produced almost 100.000
Germanic alignments, which are directly
comparable ‘words’
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trees and wood



afr-x-bible-1953.txt

tree wood (stuff) firewood small forest large forest
German

Baum Holz Wald
Danish

trae skov

French -

arbre bois forét
Spanish

drbol madera lefia bosque selva

Louis Hjelmslev
Prolegomena to a Theory of Language (1963)
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deu-x-bible-erben.txt

O baum
holz
baume
+ feigenbaum
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nob-x-bible-2007.txt

O tre
treet
A treerne
+ treer
X fikentreet

AA
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where



deu-x-bible-pattloch.txt

0O wo

woher
2 wohin
+ dort
X da
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eng-x-bible-kingjames.txt

O where

whence
2 whither
+ there
X from

< when
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eng-x-bible-darby.txt

O where

whence
A there

+ whither
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eng-x-bible-treeoflife.txt

O where
there
place

+ wherever
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swe-x-bible-folk1998.txt

O dar

var
A varifran
+ vart
X dit
< plats
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Indefinite person
(someone, anyone)



(4)
question
(1) ) 3
specific specific irrealis \
known unknown non-speciﬁc\
)
conditional
direct
" question indirect negation
irrealis negation (\ ingen

specific  specific
known unknown

non-specific

néagon

Swedish

\_ conditional ﬁomparativy
L free-choice

som helst

(7
/ direct
(6) negation

indirect
negation

8)~_
comparative

™~ ©9)

free choice

no

{speciﬁc specific

known

unknown

irrealis
non-specific

( =T direct N )
question indirect negation
negation

some

English

"\conditinna] ) comparative
\ free-choi@
EVer any

Haspelmath, Martin. Indefinite Pronouns. Oxford Studies in

Typology and Linguistic Theory. Oxford: Clarendon, 1997.
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nld-x-bible-1951.txt

O iemand E

niemand

A wie

+ een
X jeder
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dan-x-bible-1931.txt

O X+ D

ingen
som
hver
ikke

A
AL A
A A A
A
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eng-x-bible-books.txt

O anyone
someone
no

+ one

X whoever

< who
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eng-x-bible-new2007.txt

O

O anyone
someone
no

one
whoever
who

a

® person
¥ everyone
4 the

O X+ b
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eng-x-bible-treeoflife.txt

O
S T
28 3
>2Ee 282, 5
©®HhOC€C ==L £
O 4+ X O R ¥
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Multialignment of Sounds

Lfd.
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LOCATION WORD A FF =

Aachen a:ph a: ph - ® WO I"kfl oW,
Adorf a:bfy a: b 3 T I . . f
Ahrbergen o—aphs o—> | ph 5 ) 9<en|sat|on @) segments
Albersloh arpta a | p8 | o (github.com/cysouw/qlcData)
Allna agh a | eh | - » Automatic alignment using
Altenberg afe A f € .
Altentriidin ot e ] LingPy (github.com/lingpy)
A“;fd’*berg “)fah’ « fh > » Manual correction using
warp o:p o: P - ) ]
Astfeld ot A I Alignment Editor
Atzendorf afe a £ e (github.com/digitallinguist/msa-editor)
11h f, > f .
paThausen v ! ? » Separation of cognates
Bardenfleth PP ) o) ]
Barssel oipfo o | | o (e.g. Samstag vs. Sonnabend)
B fli f: f: .
SPTE - 1 » Annotation of columns
Bennin p J p
Billingsbach af a f (eg many-to-one
Bockelwitz A2 v alignments, metathesis)
Bonn a:p’ a p’ -
Borstendorf vf: ¥ f: 4 Merging of Comp|eX
Breddin piph p: | ph columns and removing
Brelingen affe a fp 3 b d .
Bremscheid p“:pho D ph 9 oundaries



http://github.com/cysouw/qlcData
http://github.com/lingpy
http://github.com/digitallinguist/msa-editor

MSA Editor

| Choose Files | :js files

Augenblick_1013.msa

COLUMNID 1
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Adorf
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Allna
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Altwarp
Astfeld
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Borstendorf
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Correspondence Sets

more than 700 columns of aligned
segments (“‘correspondences’)

Comparative-historical linguistics uses
clusters of correspondences
(“correspondence sets’)

Automatic clustering of columns is a good
start, but needs correction

Visualisations in R
github.com/cysouw/glcVisualize
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Bulgarian dialect data

® Data from Jelena Prokic

® Taken from the benchmark database
of phonetic alignments (BDPA)

List, Johann-Mattis and Jelena Prokic. (2014).A benchmark database of
phonetic alignments in historical linguistics and dialectology. In:

Proceedings of the International Conference on Language Resources
and Evaluation (LREC), May 2014, Reykjavik. 288-294.
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Bulgarian dialect data

® Data from 197 villages for 152 words,
resulting in 807 aligned columns

® [here are many possible methods to cluster
these into correspondence sets

® And they give different results!
(though mostly smaller or larger sets)

® Here:a simple greedy clustering into 27 sets
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Proto-Bulgarian

Plosive
Affricate
Fricative

Nasal

Lateral

Trill

Approximant

Labial Dental Palatal
pb td
ts tf

fv S Z {3

m n n

Velar

kg
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Old Church Slavonic

Labial Dental Palatal
Plosive pb td
Affricate ts dz tf
Fricative S Z {3
Nasal m n 3%
Lateral | P
Trill r r’

Approximant v ]

Velar

kg
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Reconstructed /f/ or /x/ or both ?



Conclusion

® Multialignments are an ideal data structure
to compare language variation and change

® Extracting Multialignhments from large data
sets is not trivial, and bound to produce

errors

® Multialignments can be profitably discussed
and collectively improved
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