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Introduction
Motivation

I Rapid development of terminology in many research
and technological fields

I Challenge is to produce and maintain up-to-date
terminology resources for under-resourced language
such as is Serbian

I Can existing NLP resources, methods and tools for
Serbian help in the automatic compilation of bilingual
terminology lexicon?
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Introduction
Unitex

I aligned corpora;

I electronic dictionaries of simple and multi-word units
for Unitex;

I shallow parsers for Unitex.
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An approach
System Workflow
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Unitex: Deus ex machina
MWT Extraction

Hybrid approach is proposed for MWT extraction:

MWUs extraction based on linguistic rules - syntactic
patterns using a cascade of Unitex transducers to parse
documents and retrieve candidate terms and statistical
measures, mainly for filtering

MWT candidates are extracted from texts in various
inflected forms, lemmatization of extracted MWT
candidates, linking to one normalized or head-word form,
important for highly-inflected languages, such as Serbian
and other Slavic languages
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Unitex: Deus ex machina
Methodology and Design: lexical resources

I MWUs are classified according to their syntactic
structure and inflectional and other properties;

I Class names correspond to FSTs used for inflection
of MWUs belonging to that class;

I For example, MWUs composed of a noun (N)
followed by an adjective (A), which agrees with a
noun in gender, number, case and animateness,
belong to the AXN class;

I X stands for a component that does not inflect when
the MWU inflects or a separator, usually a space or a
hyphen.
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Unitex: Deus ex machina
Nominal MWUs in Serbian

I 17100 nominal MWUs +1000 other MWUs;
I 14 classes account for more than 98% of all nominal

MWUs.
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Unitex: Deus ex machina
Number of components

I 4 with 2 components
I 5 with 3 and
I 5 with 4 components
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Unitex: Deus ex machina
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Unitex: Deus ex machina
Methodology and Design: FST graph extraction types

AXN – agree in all four grammatical categories
bistar um←→ clear mind

N2X – usually noun in genitive or instrumental
case
igra reči←→ wordplay
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Unitex: Deus ex machina
Methodology and Design: FST graph extraction types

N4X – a noun followed by two words that do not
inflect in the MWU

NprepNp učenje na daljinu←→ distant learning (noun
followed by a prepositional phrase)

NNgiNgi softver otvorenog koda←→ open source
software (noun followed by two
adjectives/nouns in the genitive/instrumental
case)
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Unitex: Deus ex machina
Methodology and Design: FST graph extraction types

NXN – agrees with it in number and case
veb stranica←→ web page

N6X - a noun followed by three words that do
not inflect in the MWU
NNgiPrepNp konverzija teksta u govor←→

text-to-speech conversion
NNgiNgiNgi cifra arapskog brojnog sistema←→ digit of

Arabic number system
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Unitex: Deus ex machina
FST for extraction of type NXN

I FST graph for extraction of NXN type MWUs: Two
subgraphs, NNp and NNs, recognize possible
singular and plural forms

I Dictionary variables $n1.LEMMA$ and $n2.LEMMA$
at FST output perform normalization, that is, simple
word lemmatization by retrieving lemmas for the
recognized word forms $n1$ and $n2$
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Unitex: Deus ex machina
FST for extraction of type NXN

kupus ribanac, kupusa ribanca, kupusu ribancu, kupuse
ribanče, kupusom ribancem, kupusi ribanci, kupusima
ribancima, kupusima ribancima, . . .
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Unitex: Deus ex machina
Features of Software solution for MWTE

22 Unitex graphs, grouped in 10 categories integrated into
LeXimir with metadata corpus management for specific
domains (mathematics, geology, energetics, library
science, . . . )

Candidate term management, statistical measures,
filtering, desambiguation, ranking, complete lemma
production and evaluation management
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Unitex: Deus ex machina
Software solution for MWTE
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Results
The results of the term extraction system

I 8 different experiments conducted, 8 parameters:
I term extraction on the source side (2 cases);

I raw and augmented data (2 cases);
I term extraction on the target side (2 cases);
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Results
Number of pairs obtained after alignment with GIZA++
and initial filtering

Compilation of English terms
using dictionary entries:

I on raw data, ∼ 240,000 pairs;
I on augmented data, ∼ 215,000 pairs.

using term-extractor:
I on raw data, ∼ 497,000 pairs;
I on augmented data, ∼ 447,000 pairs.
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Results
Number of Serbian MWTs extracted

Compilation of English terms using dictionary entries
I on raw data

I extracting MWTs from the phrase-table, ∼ 27,000
I extracting MWTs from the text: ∼ 50,000

I on augmented data
I extracting MWTs from the phrase-table, ∼ 46,000
I extracting MWTs from the text: ∼ 51,000
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Results
Number of Serbian MWTs extracted

Compilation of English terms using term-extractor
I on raw data

I extracting MWTs from the phrase-table, ∼ 35,000
I extracting MWTs from the text: ∼ 50,000

I on augmented data
I extracting MWTs from the phrase-table, ∼ 45,000
I extracting MWTs from the text: ∼ 51,000
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Results
Number of obtained candidate pairs

Compilation of English terms using dictionary entries
I on raw data

I extracting MWTs from the phrase-table, ∼ 800
I extracting MWTs from the text: ∼ 1,000

I on augmented data
I extracting MWTs from the phrase-table, ∼ 1,400
I extracting MWTs from the text: ∼ 1,400
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Results
Number of obtained candidate pairs

Compilation of English terms using term-extractor
I on raw data

I extracting MWTs from the phrase-table, ∼ 2,100
I extracting MWTs from the text: ∼ 2,000

I on augmented data
I extracting MWTs from the phrase-table, ∼ 3,000
I extracting MWTs from the text: ∼ 3,000
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System Overview
Data Preparation

Upload two sentence-aligned text files.
Files should have same names, but the extension should
differ (e.g. medicine.en and medicine.sr). These files are
later fed into GIZA++

Ranka Stanković | Feather Theme RedThe Feather Beamer Theme



27

System Overview
Data Preparation

Upload a List of English terms
First line is a header, each line contains one term
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System Overview
Data Preparation

Upload a List of Serbian Extracted MWUs
First line is a header, each line contains a MWU and its
frequency, separated with | (“pipe” character)
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System Overview
Processing

1ststep
Run GIZA++ on aligned sentences

2ndstep
Filtering: discard out-of-the-domain

3rd step
Lemmatization: English chunks with WordNet and
Serbian chunks with Unitex
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System Overview
Results

1ststep
Keep only candidates present in English list

2ndstep
Retrieve intersection with Serbian extracted MWUs

3rd step
Additional filtering: eliminate bad candidates from the
previous step
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Results
Experimental results on INFOtheca
http://bilteresults.jerteh.rs/
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Results
Annotations

LIS the extracted pair is correct and the extracted
terms belong to the LIS domain

T the extracted pair is correct and the extracted
terms belong to some other domain

OK the extracted pair contains translational
equivalents, but does not represent a term

NOK the extracted pair does not contain
translational equivalents

X if English term extractor extracted neither a
term nor a complete noun phrase
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Practical Demo
http://bilte.jerteh.rs/

Watch demo on:
https://youtu.be/mIJjycrY5ZE
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Thank you for your attention!
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