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® forget about trees,
focus on reconstruction

® treat change in meaning/function
just like change in form



Central Approach:
Multialignment

® Alignments of sounds

® Alignments of words

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 .



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 .



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 .



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 .



Universal Declaration
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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 .”



Preamble, sentence 5

English:

“whereas the peoples of the united nations have in the charter reaffirmed their faith in
fundamental human rights , in the dignity and worth of the human person and in the equal
rights of men and women and have determined to promote social progress and better
standards of life in larger freedom ,’

German:

“da die volker der vereinten nationen in der charta ihren glauben an die grundlegenden
menschenrechte , an die wurde und den wert der menschlichen person und an die
gleichberechtigung von mann und frau erneut bekraftigt und beschlossen haben , den sozialen
fortschritt und bessere lebensbedingungen in groB3erer freiheit zu fordern ,”
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according to dollo Maximum Parsimony



1.5

-05 00 05 1.0

-1.0

-1.5

6&8d-1
8-3 8-2
32-1 63-1  50-1
59-1 8-1
27-1 73-179-2 6-1
A5 79-3 84-2
75-1 1-1
21-2
B
ﬂ;g , 82-3 79-1 85-2 52-1
- -3 -
o1 2.1 25-1 49-1 40-1 23-1 83-1
8&3@45-621 82-1
oo 52-3 52-2 82-2
P 37-1 ; -
¥ 07 sgpi2-2102 5O 61-1 > 361
1088 29-2 31
ER 52 794
2-2
29-1
17-2
31-1
5-3
| | | | | | |




1.5

-05 00 05 1.0

-1.0

-1.5

00
0
0 1 1
0
9 1 0 00
1
0
00 § 1 1 0
0 1
(b 10 0
o%’ d 0110 1
00 0 :
1 1
0 1
| | | | | | |
-1.0 -0.5 0.0 0.5 1.0 1.5 2.0




1.5

-05 00 05 1.0

-1.0

-1.5




05 10 1.5

0.0

-1.0 -0.5

-1.5

O
‘]
0.4 0.
-

1.0

0.8

— 0.6

— 0.4

|
-1.0

| | |
-0.5 0.0 0.5

|
1.0

| |
1.5 2.0

0.2

0.0



swe
dan

nob

fao

SCOo

isl
eng

nno

afr

ydd

fri

deu nld






Multialignment of Sounds
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Phonetischer Atlas von Deutschland

® VVenker-sentences recorded in the 1960s
(with additions in the 1970s)

® Selected words from the recordings were
transcribed on paper in the 1980s

® A joint project between Marburg and
Groningen digitized the data in the 2000s

® |n total 29530 words distributed over 183
locations and 186 cognate sets
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Phonetischer Atlas von Deutschland

® Digitised in X-SAMPA, converted back to
match original transcriptions, minor
corrections for consistency of encoding

® The data is transcribed in high phonetic
detail (3786 different phonetic segments)

® VWe make the complete data available
» electronically, separated by phonetic segments
» as close as possible to the original source
» including all idiosyncrasies

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

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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http://github.com/cysouw/qlcVisualize

limage (“level-image”)
from R-package qlcVisualize
(Cysouw 2015)
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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

® There 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

Labial Dental Palatal Velar

Plosive pb td kg
Affricate ts tf
Fricative fv S Z {3

Nasal m n 3y

Lateral 1

Trill r

Approximant j


https://en.wikipedia.org/wiki/Labial_consonant
https://en.wikipedia.org/wiki/Dental_consonant
https://en.wikipedia.org/wiki/Palatal_consonant
https://en.wikipedia.org/wiki/Velar_consonant
https://en.wikipedia.org/wiki/Plosive_consonant
https://en.wikipedia.org/wiki/Affricate_consonant
https://en.wikipedia.org/wiki/Fricative_consonant
https://en.wikipedia.org/wiki/Nasal_stop
https://en.wikipedia.org/wiki/Lateral_consonant
https://en.wikipedia.org/wiki/Trill_consonant
https://en.wikipedia.org/wiki/Approximant_consonant

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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https://en.wikipedia.org/wiki/Labial_consonant
https://en.wikipedia.org/wiki/Dental_consonant
https://en.wikipedia.org/wiki/Palatal_consonant
https://en.wikipedia.org/wiki/Velar_consonant
https://en.wikipedia.org/wiki/Plosive_consonant
https://en.wikipedia.org/wiki/Affricate_consonant
https://en.wikipedia.org/wiki/Fricative_consonant
https://en.wikipedia.org/wiki/Nasal_stop
https://en.wikipedia.org/wiki/Lateral_consonant
https://en.wikipedia.org/wiki/Trill_consonant
https://en.wikipedia.org/wiki/Approximant_consonant

=
5]
5 <
T - - A 4
u | H N

("I | (aus) orogoeans owefjon
(1d) [op ao[a.
(pos) awstoqzey
(a0]) efurpein
(p14) orozeurp
(uow) eupers eaq
(Juour) esyu euloq
(1uour) aystuIA
(p1a) e2132yZ
(18[2q) uryZNY
(18}2q) eysiqey
(wop) oaoynedsy
(a11s) aueypjodoy,
(auow) paojidoy
(1) edataoyey.
() exey eurpIIA
(asnfy) puaiseg
0mD yzardeg
(18A1) euysIqeIq
(p) 29pean

(115) ueAeD
(A212)) B1R[RD
(quuef) eyzppens
(snfy) oroxneRd
(ypo) 0rospIOg
Cisey) orojoquiess
(a0191) euzefjpyz ewrefjon
(zed) exearep

(p83) orourpe
(18[24) 0a03I0Q
(wwey) oo1oAz]
(isnfy) eatA0I)
(181) ey

(18se) eufoay
(182)) Jywoyy,
(A9p) BIYSIOS
(43p) ee] exoIys
(185e) O¥s[oAed

(1812) 2apais.
(8ezu) e[eyew eAouaqnl]
(Isey) 0AOIONIN
(uea) 2109
(ysey) onduiq

(fe) orouerey]
(ued) vysaa] oujoq
(195) yiwoney

(1d) efueq euwoy
(8ezs) orommuioyy,
(zex) vurug
(wrey) 0AOYIAS
(uxein) onayziBerq
(1) oroSefufor
(412) UpoA.
(wrenw) ueffyselg
(sq) daz0w0UIDYD
(a21d) yyuaises,
(woazed) ororazy
(1425) w1501 BUIOD.
(a115) 0aoueposeIq
(8121) unprep
(po15) oroNZR(PYZ
(12q) oroxyuIE7
() Puewq
(nold) orsong
(8ezu) oraypIRWQ
(diry) onouLrew nfjoy
(a01d) eonuIeIag
(zed) oros080usay)
(a01d) oroueres
(zey) exdiys

(pe) ysoqo1

(a9191) onoffIsEA
(ypein) Brany

(ws) onows

(8vzu) uanioy

(1zex) oxsueg
(yorIA) BITAOYSAq BU[OQ
(1qe8) 2ar0¥ARIPZ
(jows) ouraAR[S
(uefon) ofas oaoN
(j0s) PAR[s0Iq0q
(wopex) 2an0xy)
(wopex) efuexip eujoq
(po8) poyoid uryong
(1qe8) PaojeIn
(uef1p) 22n0qDURD
(1n) ay2efir

(wes) PAARAOY
(jos) oadetRIRI
(1810q) earudr
(18109) ysaypein
(jos) ao180q 1ujoq
(yoe1A) UBIN

Ony) puasaq

(ayn) dauds03
(udnp) oaaydows
(zd) eanspy eurwo
(1zex) yelqeg

(0q) dudyzoueZ,
(e1sq) 23eqen
(ures) 0 DoArS
(p8) usuuen

(qefi0) auayzoln
(80as) uapayZ,

(18se) 0rOYYORY
(181q) eansig

(jzex) ed1pog

(a8se) axepaday)
(18se) OroOARL
(pues) ondreden
(uefip) eaysidiea fuion
(17e) o¥sieqoq
(pues) oaounaa
(nad) orounsoxtel
(jos) uazo

(8) ondvyey

(dnp) oraredes

(14) 0royeld

(18]q) soxouas
(nad) ournsag

() oaopors

(a8se) opreqez
(1819) eorysng

(n2d) e300

(pdpe) vIqED

(12d[2) ed1AONRI BWD[OD
(wes) IEPar0D
(p8) aysun(Beueq
(1) auaropeYy
(pud) eonysaudoy
(pud) oysjows

() BRIUIN
(Jows) PAO[IYIWON
(p8) eYydA0] BAON
(1s91d) 01quRA
(1825) ojod ayp[eA
(a8doy) eurpass
(a8doy) spas01qoq
(usad) [op AouepSog
(xm) orareyzod
(usei) epoafoa ayzpur
(PQ) wowEIs

(ure1a) efuepiopy
(ife) orosazp

(1aed) pregIA

(r01d) onouefoey
(wren) upgy
(1ned) sanapeysed
(uzey) s1apod

(sn1) CprudioaofoyN
(a01d) onoyniedsy
(18zex) efuarny
(wnys) oAy IR
(ure1n) opuryns
(A1) 082[240%S
(du) ueyodsey
(umys) oropelpaiq
(wnys) pisuea]
(18ze1) 29uasQ
(1429) uyjowreny
(1s91d) 0r208e1q
(dod) eurpeg

(ao[d) oro1pps
(ys1as) auapg

(115) ononadrex
(of1u) ed1AOOURIL
(81e1) 2an9d

(1aed) uasrerey
(12q) BU2pNIS BUOQ
011u) pqEA

(s) epyzapeu eAON
(wod) ouyorzoy
(uex) pesgiuopz
(ukn) 8nf ey
(uz01q) anyspueg

(181q) oroqrep

(uaAT[S) oro[ew OwB[oD
(uza1q) WysUOY
(EDTUAT[S) IDAOITHIOPY
(uen) eupw eujoq
(snfy) pugfoBeiq
(1d) PAOYPA

(n01d) oysduys

aa RGRGARAT
2 2
g i
= 2 =
< eSS ik
® 2cs8825¢28
==

38

Reconstructed /f/ or /x/ or both ?



Conclusion

® Value the actual decisions that you make in
the analysis, and share them

® Multialignments and reconstructions are
central decisions, that can be profitably
discussed and collectively improved
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