Getting the nitty-gritty
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How big is big ?

® “Big” does not necessarily mean
“googol-size” (=10'%), or
“soogle-ngram-size” (= 10'9)

® “Big” often is much simpler, just:
““too big to grasp in one human brain”

® Humanity-scholars often spend decades to
be able to grasp an awful amount of data in
one human brain!



The importance of the
nitty-gritty stuff
By using large datasets, many problems

can be automatically solved

Often, 7/0~80% precision is easily reached,
with each further percentage being difficult

Yet, many insights in the humanities
depend upon unusual, strange, rare cases

It is difficult to get beyond the “we-knew-
that-already” state when using big data



ldeal world ...

® | et the big data do the easy part automatically
® So humans can focus on the interesting stuff!

® (Observation:

» papers on big-data automatic analyses often report
results only in the aggregate

» Yet, it is normally the concrete decisions in individual
cases that are more revealing!



Three examples from
ongoing research

Etymological Dictionaries
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1. Bible corpus

paralleltext.info

® Bible translations in unified and cleaned format,
tokenised for punctuation

® Currently 1172 translation
in 907 different ISO 639-3 codes (“languages’)

® On average “only” 300 K wordforms per
translation (including punctuation...)

® TJotal corpus 350 M wordforms!
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Word Alighment

GIZA, berkeley aligner, fast align ...

One problem: with 1000 translations, there
are 500.000 pairs, which even optimistically
calculated will take about a year to align
everything

What really is interesting for comparative
linguistics is a multiple-alignment, and getting
from pairs to multiple is not trivial either

From a manual perspective, the quality is low



quick test:
translation of “Jerusalem”

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

» mostly automatic, minor manual work still needed

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

® These different wordforms might give us
information about case!



more than half of the languages
have just one wordform

\ about 40% of the languages have
2-10 forms, which are informative
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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+
jerusarem+manda

jerusaremthandapt

jerusaremind+
jerusaremthandaahaptto
jerusaremthandaahapaahth+t
jerusaremthandi
jerusaremtmandaahap+
jerusaremthandaahunt
jerusaremthandaahapunt
jerusaremthandaahiya
jerusaremthandamthint
jerusaremthandaahapthiyaatih+
jerusaremthandaahapthiyaate
jerusaremthandaahiyaunt

jerusaremosthiyaate



AL +NT°
AL+
nAL4-A09°
AL
A LA
AL ANT°7

Amharic
(ISO 639-3 amh, spoken in Ethiopia)

nAL4-AN9°9"
PAL-ANT"
AAL4-ANT”
AAL-ANTI”
AL ANT" 7T
YA LETIANI°I°



AL+ OANT°
AL+
NA.L4-A09°
AL +ANT°I”
NAL+-ANTP°
AL ANT°7

Amharic
(ISO 639-3 amh, spoken in Ethiopia)

nAL4-A07°9
PALHANTT
AAL4-ANT”
AAL¢-ANT°I”
PALTANTTI”
LA LT-ANT°T”



We selected |67 verses including Jerusalem

98 languages, in total 520 different wordforms

Matrix of size 520 x 167 coding the

distribution of wordforms over verses
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Two verses with Jerusalem
are similar when they often
share the same wordform in

language after language

here showing two main dimensions
of variation of 167 contexts

® the importance of dimensions depend strongly on

the content of the corpus, which we cannot control
®  only the first two dimensions are discussed here
because of easy visualisation
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Amele (A language of Papua New Guinea)
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Arifama-Miniafia (a language of Papua New Guinea)
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A jerusalem
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Ambulas (a language of Papua New Guinea)
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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
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<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 ..." 23



Prospects

® Parallel texts offer the possibility for detailed
functional comparison across languages

® The comparison is based on actual

examples, so each typological generalisation
can be scrutinised by specialists

® Algorithmic assistance is possible, but manual
decisions are needed
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2. Dictionaries
for historical comparison

® Comparative-historical method

» use complete knowledge of languages

® Concept-list method (“Swadesh”)

» use small dataset per language (typically ~100
words) and process automatically

® Challenge: use large datasets automatically
» http://quanthistling.info/data/
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http://quanthistling.info/data/

Jivaroan

github.com/cysouwl/jivaro

® Experiment in collaboratively making an
etymological dictionary

® 4 languages, /7 dictionaries, 46 K wordforms
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Glottolog

Family: Jivaroan (&

Classification ©

V¥ Jivaroan (4)
Aguaruna @
- ¥ Shuaric(3) O
| Achuar-Shiwiar
Huambisa
Shuar

Family membership references

e Adelaar, Willem F. H. and Muysken, Pieter C. 2004

Subclassification references

e Overall, Simon 2007
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http://ethnologue.com

Using the github-approach

® Keep everything in one big file

» github.com/cysouwl/jivaro

® Automatic grouping in ‘cognate sets’

» using quick-and-dirty sparse matrix algebra from
github.com/cysouw/qlcMatrix

® Automatic alighment
» using LingPy from github.com/lingpy

® Manual corrections using Alignment Editor
» github.com/digitallinguists/msa-editor
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http://github.com/cysouw/jivaro
http://github.com/cysouw/qlcMatrix
http://github.com/lingpy
http://github.com/digitallinguists.msa-editor
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ABOUT ~  DISPLAY ~ CREATE ~ ANALYZE ~ RELOAD

o Tomves Toome Temoumlowsr __________Imwsuwor___
Achuar-Shiwiar || fastmowitz2008 (alech| i | =Imlk|al=l=]t]il|n]=REUct:

62 Achuar-Shiwiar || fastmowitz2008 | 21 Moﬁ%ﬁﬂ-uuﬂﬂﬂﬂﬂﬂ agarrador; uno que agarra

8460 || Huambisa jakway2008 21 BPICIER D EE EErRrar | agarrar; capturar; sacar chonta

8464 | Huambisa jakway2008 21 lalch|i|k|ml=lal=1=01=|=1|=1|uJECUC:Y

8468 | Huambisa jakway2008 21 PEEOER D FR YD KR | agarrar; capturar; sacar chonta

14812 || Aguaruna larson1966 21 PO K3 DS || agarrar; prender; clavar

17642 || Aguaruna mori1981 21 (aleh| i [ =]t =b=0l=1=1=-1-1|-1|"0EEL

29172 || Aguaruna wipiodeicat1996 | 21 BPEICIEREIEED ER D  | agarrar; prender

35619 || Aguaruna yagkug1998 21 PYEOER D B | clavar; hincar un objeto; sacar ...

35637 || Aguaruna yagkug1998 21 PRI YR KR D | agarrarse en algan objeto

35638 || Aguaruna yagkug1998 21 PEEOER 3R DD | agarrarse en algln objeto

35639 || Aguaruna yagkug1998 21 lalch|l i P imlk]|a Pl t | al| s | a JEEUE CECAE e 00Kelo o)

35644 || Aguaruna yagkug1998 21 FPREOER U0 ER DD PR (| agarrarse mutuamente; darse ...

ﬁ Aguaruna yagkug1998 21 (alch]l i Dol i [k t | al s a JEEUE S ulOE GG C I

35646 || Aguaruna yagkug1998 21 PREOER . 0RO KR L | agarrarse mutuamente; darse ...

ﬁ Aguaruna yagkug1998 21 FEREOEE K3 D2y [ clavar; hincar un objeto; sacar ...
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@EDICTOR ABOUT ~  DISPLAY ~ CREATE ~  ANALYZE ~  RELOAD

ETYMONID “21" links the following 16 entries:

Achuar-Shiwiar§E:!
Achuar-Shiwiar§g:
Huambisa
Huambisa
Huambisa
Aguaruna
Aguaruna
Aguaruna
Aguaruna
Aguaruna
Aguaruna
Aguaruna
Aguaruna
Aguaruna
Aguaruna
Aguaruna

IGNORE

DL DDDDDDDDDD D

EDIT SUBMIT EXPORT CLOSE




3. German Dialect Data

github.com/cysouw/pad

® 3| K phonetically transcribed words,
distributed over 186 meanings and 183

villages
® How to make sense of the details!?

® Agglomerative methods are trivial

» e.g.using sparse matrix algebra
from github.com/cysouw/glcMatrix
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http://github.com/cysouw/qlcMatrix
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Sound Alignment



LOCATION WORD

Aachen
Adorf
Ahrbergen
Albersloh
Allna
Altenberg
Altentriidin
Altlandsberg
Altwarp
Astfeld
Atzendorf
Ballhausen
Bardenfleth
Barssel
Bempflingen
Bennin
Billingsbach
Bockelwitz
Bonn
Borstendorf
Breddin
Brelingen

Bremscheid

a:ph
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0—2ph3
a:pfy
adh
Afe
af
a’fa’
o:ph
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afe
~fa
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D:p“o
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op"
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Ave
ap’
¥f:
p:ph
afs
D:ph?
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® Workflow:

4

Tokenisation of segments
using qlcTokenize
(github.com/cysouw/
glcTokenize)

Automatic alignment using
LingPy (github.com/lingpy)

Manual correction using
Alignment Editor
(github.com/digitallinguists/
msa-editor)

Separation of cognates
(e.g. Samstag vs. Sonnabend)

Annotation of columns
(e.g. many-to-one
alignments, metathesis)


http://github.com/cysouw/qlcTokenize
http://github.com/lingpy
http://github.com/digitallinguists.msa-editor

Investigation of Detail

® Consonant [g] in German Perfect-prefix <ge>

® Ordered to ‘strength’, visualised as ‘height’

*NULL)YTjjj2CZ2236YCCYICY

tcgyxygxcgkekjxcxk"kxkr
x kkqk
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gefahren
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gebrannt
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gekommen
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Big Data and Small Stories

® Big data are a curse and blessing

® Big (agglomerative and approximative) stories
and not a step forward

® |arge numbers of cases allow for much detail,
but the details have to be identified first

® The detail and minutiae that can be told with
big data are the real improvement!
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