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Example: Modern Sentences

A Three-step

M Wenn der Driver beim Link zum Host trappt,

Mitingual muss er mal geupdated werden.

§ PHP peut également générer d’autres formats
MariaS en rapport avec le Web, comme le WML, le
Introduction SVG, le format PDF, ou encore des images
LangifiEh bitmap telles que JPEG, GIF ou PNG.

Lexicon A French cuisine was codified in the 20th century
Conclusion by Escoffier to become the modern version of

haute cuisine; Gastro-tourism and the Guide
Michelin helped to acquaint people with the rich
bourgeois and peasant cuisine of the French
countryside starting in the 20th century.

courtesy: Armin Hoenen
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Multilingualism in Modern Texts
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» m The number of multilingual resources available
on the web are rising drastically
Introduction .
Langl m Imposing new challenges to NLP researchers
Detection . . .
Lo m ltis also a challenge for many NLP applications
Conclusion m There are many language detection toolkits

available for modern languages




Example: Ancient Sentences
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Model of
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Mingual Er uuas miteuuare, also Esaias chat Gaude et

. letare, Hierusalem, quia rex tuus uenit tibi
Maria Sukhareva mansuetus.
Introduction et in anniuersario sancte thiedhilda to then
Lang neppenon ande to then almoson ande to themo
Lexicon Expander inganga thero iungereno tue malt
Conci Ti0 graba uolliu uuazzeres bézeichenet, daz ér

chat Saluum me fac, deus

courtesy: Timothy Price
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Example: Ancient Sentences

Er uuas miteuuare, also Esaias chat Gaude et
letare, Hierusalem, quia rex tuus uenit tibi
mansuetus.
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Patrologia Latina (Mehler et al. 2011)

Language
Detection

Lexicon Expander

= 700,000 foreign words (Sukhareva et al. 2011)
m Comments in French, English, German, etc.

Conclusion
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Multilingualism in Ancient Texts

Sources

= Loan words
m Comments in foreign languages

Patrologia Latina (Mehler et al. 2011)

= 700,000 foreign words (Sukhareva et al. 2011)
m Comments in French, English, German, etc.

Old High German (OHG)

m 9% of words are Latin (Sukhareva et al. 2011)



Language Detection (LD) toolkit
(Waltinger and Mehler 2009)
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N-gram models

Language detection e

g
.



LD toolkit (Islam et al. 2011)
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Is homogeneous? — | Language name

Language detection

Introduction
sentence by sentences

Language
Detection

Conclusion

Language detection
word by word

Language name
— | word by word




Evaluation: Test set

A Three-step

Model of
Language
E\’ﬂﬁ”ﬁ?” "l‘ Language Tokens Sentences Unknown
And German - French 5893 315 460
T English - Turkish 14022 724 438
Maria Sukhareva OHG - Latin 1397 217 499
Multiling. German Text 1547 177 344

Introduction
N m English—Turkish test corpus is comprised of English Wikipedia articles

Lo (e.g. Atatiirk, Istanbul etc.), which contain numerous Turkish words.
m German—French test corpus is comprised of German Wikipedia articles,
which contain numerous French words.
m OHG-Latin test corpus is comprised of OHG sentences, which contain
Latin words.

= Multilingual test corpus is an excerpt from the German essay of Hugo
von Hofmannsthal, containing English, French and Latin insertions.

Lexicon Expander

Conclusion
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LD toolkit: Evaluation

Language F-Score Accuracy
German - French 0.40 35.43%
English - Turkish 0.36 38.13%
OHG - Latin 0.79 70.34%
Multiling. German Text 0.37 41.2%
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Lexicon Expander

An application module for the eHumanities Desktop
Used to build and annotate lexica

The LD Toolkit is integrated into it
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System Architecture

If the input was words/sentences|

Words Sentences
the input was words | (Language is detected (Language s detected;

Multiingual Ancient Corpus
(Plain text)

Language Detection Toolkit

Words/Sentences
Words

No Language Detection

€1 PS Marked-up Corpus
(Lemmatized, tokenized, POS tagged)

List of unknown words and o
entences, in which words occur]

Lexicon Expander

Manual Annotation [¢-~=--~~-=
ES
Morphological Expansion | ________}
with FOMA

A multilingual text is
preprocessed

The Lexicon Expander extracts
unknown words

One of three options of
language detection is applied

The results are saved in a
MySQL DB

The user can manually annotate
the lexicon or apply
morphological expansion



Lexicon Expander
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Multilingual D Lescn Reviewer o
Ancient Texts oo oo @ osovknay O ks GOy
b s ey iy wemenee o W The F-score and accuracy are
Maria Sukhareva L —— N:TM low if the LD Toolkit input is
ool :u| B single words
Introduction -on o ¢ = " & The Lexicon Expander
T . - post-processes the LD Toolkit
el e ; - output, improving the f-score
Lexicon Expander e : - and accuracy
Conclusion s s n o : " = The Lexicon Expander relies on
e - : = the language sentences, in
i : - which the target word occurs
o ew i mow : o« and on the co-occurring
P T e unknown words

FIgU '€ The GUI of the Lexicon Expander
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Lexicon Expander:The Three Steps

m Detect the language of the target word;

m Detect the language of all the sentences in
which the target word occurs;

m Detect the language of all the unknown words
which co-occur with the target word;
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Lexicon Expander

Data: The set of unknown words W’ = {wy,...,w,}
Result: The language £(w) of any word w; € W’
for i =1..n do
Ls(w;) «— {l € L|3s € S(w;) : l = Li(s)};
if |Ls(w;)| = 1 then
| L(w) « Li(w;);
end
else
| £(w) « La(w:);
end
end

Flg UI€. Lexicon Expander Language Assignment Algorithm

S(w) = {s € S|w e f(s)}

LW {h . m} =1L

Ly(w) = argmaxjcp, {|{w' € W' |3s € S(w):w’ € f(s) A Ly(w') = I}}
La(w) = argmaxjc,{|{s € S(w) | L1(s) = I}[}



Evaluation: Results

A Three-step

thzgﬁlange Language F-Score  Accuracy
W German - French 058 53.5%
Ancient Texts English - Turkish 0.52 51%
o OHG - Latin 0.95 91.78%
Maria Sukhareva Multiling. German Text 0.73 72.96%
Introduction Table: Performance of the Lexicon Expander
Lexicon Expander Language F-Score  Accuracy
Conaltil German - French 0.40 35.43%
English - Turkish 0.36 38.13%
OHG - Latin 0.79 70.34%
Multiling. German Text 0.37 41.2%

Table: Performance of the LD Toolkit
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Conclusion

Multilingualism in ancient corpora causes problems
for lexicon building

The Lexicon Expander post-processes the LD Toolkit
output and improves f-score and accuracy scores

This safes annotators efforts and simplifies automatic
processing
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