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Limsi Motivation

Context:
+ Importance of linguistic resources for NLP:

+ lexicons, corpora, terminologies...

 Relevant for various NLP applications:

- information retrieval, acquisition of lexicons, machine
translation, question/answering, categorization of
documents...

Objective:
* Introducing and describing the Ukrainian target corpus

+ multilingual parallel and aligned corpus
+ source languages: English, French, Polish
+ target language: Ukrainian

* Presenting usages of the corpus
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Limsi Existing corpora for Ukrainian

+ Ukrainian language is currently provided with little freely
available resources

* Available corpora:

+ National corpus of the Ukrainian language [Oapuyk 2010a]

+ Literary corpus with the work by Ivan Franko built for the
research and educational purposes [Byk 2010b]

- Corpus with dialectal texts [Cipyk 2012]

* Parallel and comparable corpora:

+ Polish-Ukrainian [Kotsyba 2012]
+ Bulgarian-Ukrainian [Siruk and Derzhanski 2013]
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Limel Overview

© Building of the parallel corpus with Ukrainian as target
language
® Current use of the corpus

+ Unsupervised acquisition of morphological resources
+ Terminology acquisition
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Limsi Collection of texts

Two kinds of texts:

+ Literary texts translated in Ukrainian
* Medical documents originally written in English

Publicly available sources from several websites
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Limsi

Literary corpus

Ukrainian texts from two websites: Ykpllit http./ukrlit.org,
UkrLib http://www.ukrlib.com.ua/
Promotion of the literature in Ukrainian

Original texts: http.//www.gutenberg.org/
Source languages: Polish, French, English

+ Target language: Ukrainian

Authors: Charlotte Bronte, Lewis Carroll, Raymond Chandler,
Agatha Christie, James Joyce, Jack London, George Orwell, JRR
Tolkien, Honoré de Balzac, Albert Camus, Alexandre Dumas,
Charles Perrault, Guy de Maupassant, Antoine de Saint-Exupéry,
Jules Verne, Stanislaw Lem...
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Limsi Medical corpus

+ Texts from NLM MedlinePlus website:
www.nlm.nih.gov/medlineplus/healthtopics.html

+ Patient-oriented brochures: body systems, disorders and
conditions, diagnosis and therapy, demographic groups,
health and wellness...

+ Source language: English
+ Target language: Ukrainian (among others)
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Limsi Collection of texts

Corpus Number of texts  Occurrence of words
Literature/UK 110 3,111,656
Literature/FR 29 1,310,732
Literature/EN 51 2,203,350
Literature/PL 30 260,536
MedlinePlus/UK 129 43,184
MedlinePlus/FR 129 53,067
MedlinePlus/EN 129 46,544

Ukrainian multilingual aligned corpus

25/09/2018

8/16



Limsi

Building of corpus

» Texts collected in PDF, Word, Text, HTML

+ Conversion in text, UTF-8

+ Automatic segmentation in sentences, based on strong
punctuation and upper-cased characters
+ Alignment: difference in source and target texts due to the

translation

+ Changes in the sentence organization

- Omitted sentences

= necessary to manually verify the alignment

English

Ukrainian

"What does Bessie say | have done?" | asked.
"Jane, | don't like cavillers or questioners;

besides, there is something truly forbidding in a child
taking up her elders in that manner.

Be seated somewhere; and until you can speak
pleasantly, remain silent."

A breakfast-room adjoined the drawing-room, | slipped
in there.

It contained a bookcase:

| soon possessed myself of a volume, taking care that
it should be one stored with pictures.

— Lo Bam Beci HaroBopuna Ha MeHe?— cnuTana si.
— [IxenH, 5 He NN, KoMK YiNNATLCSA 4O CiB i A0-
NUTYIOTBCS.

[InTHa He CMie Tak PO3MOBNATK 3i cTapwmmm!

1am csipb co6i fech i, NOKU He HaBuMLLCS By Ty YEMHOIO,
MOBUM.

3 BiTanbHi OyB Xif y HEBENWUKY inaneHbKy; OTOX 5 i
LIMWUTHYNa Tyau.

Tam cTosna wada 3 KHKKamm.

A Bubpana cobi oaHy 3 HUX, CnepLUly NOANBUBLLUCH, YU
BOHA 3 MaroHKaMM.
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Lirmnsi Currently aligned texts

Verified
Corpus Source Target(UK) alignment
Literature/FR | 507,063 419,479 (v')
Literature/EN | 502,393 424,730 (v')
Literature/PL | 260,536 264,200 v
Medline/EN 46,544 43,184 v
Medline/FR 53,067 43,184 v

Available for the research purposes:
http://natalia.grabar.free.fr/resources.php
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Limsi Usage of the corpus

» Unsupervised acquisition of morphological resources
» Taking advantage of resourced-languages

+ Using English and French NLP tools with transfer
methodology [Yarowsky et al. 2001, Lopez et al. 2002]
Provided that there are suitable parallel and aligned corpora

+ Tunnig methods and tools developed for the Polish language
Provided that there are suitable corpora and resources
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Unsupervised acquisition of
ims! morphological resources

Extraction of word pairs related morphologically
[Hamon and Grabar 2017]

* |dentification of words from the same morphologically family
* Inflected forms of unknown words: {rematoma; rematomu}
(hematoma)
+ Derivations: {BakunHauito; BakunHa} ({vaccination, vaccine})
+ Compounds: {aHrionnacTuka; aHriorpamwn} ({angioplasy,

angiogram})
* Method [Zweigenbaum et al. 2003]
+ Sliding window with M words (M = 10 on left and on right)

- Same initial sub-string with at least c characters (c = 3)
without taking into account prefixes
+ Cooccurrence in the same window
+ Association strength: Likelyhood ratio [Manning and Schutze 1999]
* Results on Ukrainian medical corpus: 1,757 pairs (prec.:

76.7%)
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Limsi Terminology acquisition

Use of the medical part of the corpus: acquisition of medical
terminology in three languages (English, French and Ukrainian)
using the transfer methodology [Hamon and Grabar 2016]

English Ukrainian
Cancer cells grow and divide more quickly than PakoBi KNiTUHW POCTYTb | AINATLCA WBNALLE, HDXX 3A40=
healthy cells. Cancer treatments are made to work poBi kniTHW. lpn nikyBaHHi paKy 3AiiCHI0ETbCS

on these fast growing cells. BNAMB Ha Ui KNiTUHW, WO WBUAKO POCTYThb.

- Tiredness - Broma

- Nausea or vomiting - Hynota a6o 6nioBoTa

- Pain - Binb

- Hair loss called alopecia - Brpara Bonoccs, Lo Ha3nBaeTLCS anoneuicto
Hypothesis:

* parallel and word aligned corpora with two languages L1 and L2
* syntactic or semantic annotations from L1
Method:
* transpose these annotations from L1 to L2,
° obtain the corresponding annotations in L2

The transfer methodology depends on the quality of the annotation on L, texts,
the quality of word alignment and the corpus size
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umsi  lerminology acquisition: Results

+ Use of terminology acquisition methods and tools in English
and French

+ Extraction of 4,588 terms in Ukrainian (prec.: 0.454) and the
corresponding terms in French (prec.: 0.674) and English
(prec.: 0.761)

+ Detection of 34,267 relations between these terms (prec.:
between 0.309 and 0.419)

Ukrainian multilingual aligned corpus 25/09/2018 14/16



Limel Conclusion

+ Description of parallel corpus with Ukrainian as target
language, and Polish, French and English as source
languages

+ Texts issued from literature and medical domain

+ Corpus partly aligned at the sentence level
+ Current use of the medical texts for

+ acquisition of morphological resources
+ terminological extraction
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Limsi Future work

* Pursue the sentence level alignment
* Use of automatic sentence aligners
+ Use of the corpus:

+ Acquisition of cross-lingual paraphrases and disambiguation
- Creation of tools for the linguistic processing of texts in
Ukrainian, like POS-tagging and syntactic parsing
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