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Functional Language
Comparison

Comparing morphosyntactic patterns in
languages all over the world

“Language Typology”

Traditional problem how to compare
disparate languages.

Solution: Multi-alighment of parallel texts
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| What important information is contained in the Bible?

2 Who is the Bible's author?

3 Why should you study the Bible?

4 The Bible is a precious gift from God.

5 The Bible alone tells us what we must do to please God.

6 The Bible was written by some 40 different men over a period of 1,600 years, beginning in 1513 B.C.E.
7 So God in heaven, not any human on earth, is the Author of the Bible.

8 God made sure that the Bible was accurately copied and preserved.

9 More Bibles have been printed than any other book.

|0 Not everyone will be happy to see you studying the Bible, but do not let that stop you.

| I But the Bible tells us that there is only one TRUE God.

|2 But when the Bible was written, the name Jehovah appeared in it some 7,000 times

|3 God is a Spirit, says the Bible.

|4 The Bible reveals Jehovah's personality to us.

|5 The Bible tells us that he is also merciful, kind, forgiving, generous, and patient.

|6 We learn about God from creation and from the Bible.

|7 Another way we can learn about God is by studying the Bible.

|8 By disobeying God's command, the first man, Adam, committed what the Bible calls sin.

|9 This is what the Bible refers to as the ransom.

20 Some of your loved ones may become very angry because you are studying the Bible.

21 What is the Bible's view of separation and of divorce?

22 The Bible says that a husband is the head of his family.

23 Parents need to spend time with their children and study the Bible with them,

24 When marriage mates have problems getting along together, they should try to apply Bible counsel.
25 The Bible urges us to show love and to be forgiving.

26 But God does not approve of them if they come from false religion or are against Bible teachings.
27 The only two birthday celebrations spoken of in the Bible were held by persons who did not worship Jehovah.
28 The Bible teaches that only a few people are on the narrow road to life.

29 The Bible foretold that after the death of the apostles, ...

30 True Christians love one another, respect the Bible, and preach about God's Kingdom.

31 Another mark of true religion is that its members have a deep respect for the Bible.

32 They try to live by the Bible in their everyday life.

33 The Bible is the basis for what is taught. Cysouw, Michael. 2014. Inducing semantic roles. In

34 By now you have learned many good things from the Bible. Silvia Luraghi & Heiko Narrog (eds.), Perspectives
on Semantic Roles, Amsterdam: Benjamins.



Albanian Faroese Estonian Greenlandic
bibla biblian piibel biibilip
Nominative Nominative Nominative Ergative
biblén bibliuna piiblit biibli
Accusative Accusative Partitive Absolutive
biblés bibliunnar piibli biibilmik
Genitive/Dative Genitive Genitive Instrumental
bibliuni piiblis biibilmi
Dative Inessive Locative
piiblist

Elative




Context Albanian Faroese Estonian Greenlandic
I bibla bibliuni piibel biibili
2 bibles bibliunnar piibli biibilimik
3 biblen bibliuna piiblit biibili
4 bibla biblian piibel biibili
5 bibla biblian piibel biibilip
6 bibla bibliuna piibli biibili
7 bibles bibliunnar piibli biibilimut
8 bibla biblian piiblit biibilip
9 bibla NA piiblit biibili
10 biblen bibliuna piiblit biibilimik
I bibla biblian piibel biibilimili
12 bibla biblian piibel biibilili
13 bibla biblian piibel biibilimi
14 bibla biblian piibel biibilimi
15 bibla biblian piibel biibilimi
6 bibla bibliuni piibli biibililu
17 biblen bibliuna piiblit biibilimik
18 bibla biblian piiblis biibilip
19 bibla biblian piiblis biibilimi
20 biblen bibliuna piiblit biibilimik
21 NA biblian piibel biibilimi
22 bibla bibliuni piibel biibili
23 biblen bibliuna piiblit biibilimillu
24 biblike biblian piibli biibilimi
25 bibla biblian piibel biibilimi
26 bibles bibliunnar piibli biibilimi
27 bibla biblian piiblis biibilimi
28 bibla biblian piibel biibilimi
29 bibla biblian piibel biibilimi
30 biblen bibliuna piiblist biibilimik
31 biblen bibliuni piibli biibilimik
32 bibles bibliuni piibli biibili
33 bibla bibliuna piibel biibilimik
34 bibla bibliuni piiblist biibilimeersunik
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26 I author/council/teaching
2 24 of the Bible

32
live by spoken of
the Bible in the Bible
27 .
the Bible
what does the says/tells/refers to
Bible say? urges/teaches/
foretold/reveals
31 the Bible 15
was copied/ 9
to have respect has been printed 2%5
for the Bible 22

1
Qntained in

to learn from the Bible

10 the Bible

the Bible
is a gift

[ 4~

20
to study

033 | the Bible @
the Bible is

the basis
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albanian

Accusative
biblén

Genitive
. .o biblés
blbIeS bibls | blblike

biblés

biblén

biblén

biblén

biBIRIS"

biblén

bibla
bibla

bibla

bibla

Nominative
bibla
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faroese

Genitive
bibliunnar
bibliunnar
biblilinnar : ~ .
bibliunnalf o
bibliuni

Nominative
biblian

Dative
bibliuni ‘

\\ biblian

biblian

bibliuni
biblian

biblian
[0l
bibliuni

biblian

biblian

bibliuni \

biblian
biblian

bipf

bibliuni

biblian

bibliuna

Accusative
biinuna bibliuna

bibliuni

bf\b”uno

biblian

biblian

bibliuna

biBlRla \\
\

o

-~

\$

s

ibliuna

N\




greenlandic

Absolutive
biibli

bili

biibilimik

biibilimik

biibilimik

biibilimik

Instrumental

bllbllmlk biibilimik

biibilimik

~ bffb[ﬁm{k

q ibilimeersunik

biibili

biibililu

biibilimi

biibilimi

biibilimi

biibilili

biibilip
biibili

biibilimi

Locative
biibilmi

biibilimi
biibilimi
phitptitinni
biibili

biibjy;

Ergative
“o  biibilip

biibilip ‘
O f
Diibill

biibilimik

biibilimik
bbm>

biibilimili
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Parallel Bible Corpus

® more than 1600 translations

® (about 1200 ISO 639-3 codes ~ ‘languages’)

® http://paralleltext.info/data

® (closed GitHub source because of copyright)

|5


http://paralleltext.info/data

Multiple Alignment

Based on 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
(but multi-string alignment in bio-informatics is!)
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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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Multiple Alignment

® Small-scale experiment: use fastalign for
bitext-alignment on all pairs, build multi-
text-alignment from there

® 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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deu-x-bible-freebible.txt

O baum
baume

2 baume

+ holz

X holze

< feigenbaum
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nob-x-bible-2007.txt

O tre
treet
A treerne
+ treer
X fikentreet

AA

26



where



deu-x-bible-pattloch.txt

0O wo

woher
2 wohin
+ dort
X da

28



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

30



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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Translation of “Jerusalem”

® |dentify wordforms that correspond to the
English name Jerusalem in 100 translations

® Many languages will just have one wordform,
but some will have more than one

® These different wordforms might give us
information about local case functions
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Angaataha

(ISO 639-5 agm, spoken in Papua New Guinea)

jerusaremthanda
jerusaremthandaahapt
jerusaremthandt
jerusaremthandaahiyai
jerusaremthandaaht
jerusaremthandaahapthiyaunt
jerusaremthandaahiyaisangi
jerusaremthandaahapthiya
jerusaremthandaahtraapt
jerusaremthandaahtht
jerusaremthandaahthe
jerusaremthandam+

jerusaremtmanda

jerusaremthandapt
jerusaremtnd+
jerusaremthandaahapitto
jerusaremthandaahapaahtht
jerusaremthandi
jerusaremtmandaahapt
jerusaremthandaahunt
jerusaremthandaahapunt
jerusaremthandaahiya
jerusaremthandamthint
jerusaremthandaahapthiyaatiht
jerusaremthandaahapthiyaate

jerusaremthandaahiyaunt
34



Amharic

(ISO 639-3 amh, spoken in Ethiopia)

AL +ANT°
AL+
nA.L4-A09°
AL-ANT°9°
NAL+-ANT°P°
AL ANT°7

® NA.f+-ANT°9

® PAL-ANT”

® AALT-ANT

® AALTANTP

® PALL-ANLITI
® PAL-ANI"I°
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Amharic

(ISO 639-3 amh, spoken in Ethiopia)

AL AN
NAL+AN9°
NA.L4-A09°
AS-AMLT° P
NAL+ANT°9°
AL ANT°7

® NAf+-ANI°9

® PAL-ANI”

® AALE-ANI”

® AAST-IANTI°

® PhP-ANTT7I”
® PALL-ANITI

36



98 languages, in total 520 different wordforms

| selected 167 verses including Jerusalem
only once in more than 40 languages

Matrix of size 520 x 167 coding the
distribution of wordforms over verses

©)
00 o Two contexts of Jerusalem
O O ° °
o goooog)oooe " are similar when they often
0] 0] .
° o8 . share the same wordform in
©)
© o9 ogop © language after language
000 0.0 O ©
%6 S %CS@ gjo o) @
00O O@QO) () 08 o (@) e} %)O
® % %% © o %00 0 ° : : . :
° s ° e & 9 here showing two main dimensions
of variation of |16/ contexts
©)
° 0 ° the importance of dimensions depend strongly on
©0 o the content of the corpus, which we cannot control
O ° only the first two dimensions are discussed here
OC83 because of easy visualisation
@)
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aey

g O
r//
O
o
o)
O jerusalem 0088
O jerusalemdec
A jerusalemca o

Amele (A language of Papua New Guinea)



aai

O
O
O
o DB O o0 O
O oo
O o O
.y DD
O
% [%] DDD O O
g O g DE] o 0O
O
DD

O jerusalem
O jerusalemamaim
A jerusalemane

Arifama-Miniafia (a language of Papua New Guinea)




abt

O jerusalemét
O jerusalemba
A jerusalem

00O

Ambulas (a language of Papua New Guinea)
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aoj

g O
O
0o

O
O jerusalem o
O jerusalami DEI:DDD
A jerusalemi
+ jerusalema =

Muffian (a language of Papua New Guinea)
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ag9

X+ D oD

serusarem

serusareminambo

serusaremihi

serusaremihiindi

serusaremina

Angor (a language of Papua New Guinea)
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agm

O jerusaremihanda

O jerusaremihandaahapi

A jerusaremihandi

+ jerusaremihandaahapihiyauni

Angaatiha (a language of Papua New Guinea)
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amh

O A.L4¢ANT°
O NA.f4ANT°
A hAL¢ADT
+ AL-ANLII
X NAL+ANI°I°
<O hAafL+AnIe9°
V AL¢ANT°7

Ambharic (a language of Ethiopia)
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42002025:"... there was a man in Jerusalem whose name was Simeon ..."
44004005:"... their rulers and elders and scribes were gathered together in Jerusalem ..."
44021011:"... So shall the Jews at Jerusalem bind the man that owneth this girdle ..."

allative

40020017:"... as Jesus was going up to Jerusalem ..."
42024052:"... they worshipped him , and returned to Jerusalem ..." 0O
44009026:"... when he was come to Jerusalem ..."

ablative

41003022: "And the scribes that came down from Jerusalem said ..."
42005017:"... there were Pharisees and doctors of the law sitting by , who
were come out of every village of Galilee and Judaea and Jerusalem ..."
42010030:"... A certain man was going down from Jerusalem to Jericho 46



Moving Forward

Language diversity is much greater than
often assumed

Diversity is both a curse and a blessing

Automatic analysis of each language
individually is still unsatisfactory

How can we better treat ‘exotic’ languages
without Eurocentric bias !
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