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General motivation
Elhuyar’s particular motivation

Need for corpora

Any modern language needs language resources such as
corpora or dictionaries

For use in everyday life (education, media. . . )
For development of language technologies

Corpora are essential
For obtaining any kind of linguistic evidence
For lexicography and terminology

Manual
Via (semi)automatic extraction tools

The bigger the corpora, the better
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General motivation
Elhuyar’s particular motivation

Turning to the Internet

Less-resourced languages are not rich in corpora
Building them the classical way (out of printed texts) very costly
Less researchers, linguists, lexicographers. . .

The Internet
Huge number of texts
In digital format
In an open standard format

Turning to the Internet to build corpora (and then automatically
also dictionaries) very logical for less-resourced languages
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General motivation
Elhuyar’s particular motivation

About the Elhuyar Foundation

A non-profit organization aimed to the promotion of the Basque
language, specially in the fields of Science and Technology,
founded in 1972
Popular Science

TV program
Radio program
Magazines
Websites
Museums

Editions
Popular science books
Educational material
Multimedia

Language services
Translations
Dictionary making (1990)
R & D on language technologies (2000)
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General motivation
Elhuyar’s particular motivation

Elhuyar R & D research areas

Corpora building, lexicon and terminology extraction, ontologies
Dictionary making
R & D

Machine translation
Translations

Information retrieval
Popular science
Editions
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Monolingual specialized corpora
Multilingual domain-comparable corpora
Other kinds of corpora

Monolingual specialized corpora

Corpora made out of texts belonging to a certain domain or topic
Very valuable

Monolingual terminology tasks, either manual or automatic
NLP research

Approaches to obtain monolingual specialized corpora from the
web

Crawling websites dedicated to the domain, sometimes with
machine-learning filters
Asking search engines for 3/4 word combinations of seed words
on the topic, as in BootCaT (Baroni and Bernardini, 2004)
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Problems of Basque language

Crawling method:
Not many websites specialized on a topic with a significant
amount of texts
No training data for building machine-learning filters

Search engine method:
66% domain-precision falls to 25% in the case of Basque (Leturia
et al., 2008b)

No search engine returns pages only in Basque; looking for
technical words yield many non-Basque results
A Basque lemma has many different word forms; looking only for
the lemma brings fewer results
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Our approach I

AutoCorpEx, based on search engines (Leturia et al., 2008b)
Start from a sample mini-corpus of documents on the topic, as
varied as possible
List of seed terms automatically extracted from it, (manually
edited and improved if necessary)
3 word combinations sent to APIs of search engines, with
techniques for optimization for Basque (Leturia et al., 2008a)

Add language-filtering words for obtaining only pages in Basque
Morphological query expansion for lemma-based search
(inflections of the words with an OR operator)
The search string for etxe would be (etxe OR etxea OR
etxeak OR etxeek OR etxean OR etxeetan) eta
da ez ere
These two techniques raise topic-precision to the 66% baseline
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Our approach II

Download pages returned by search engines
Various cleaning and filtering stages

Boilerplate stripping (Saralegi and Leturia, 2007)
Size filtering (Fletcher, 2004)
Paragraph-level language filtering
Near-duplicate filtering (Broder, 2000)
Containment filtering (Broder, 1997)

Topic filtering stage
Initial sample mini-corpus as reference
Using document similarity techniques (Saralegi and Alegria, 2007)

Topic precision of 90% can be achieved
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Our approach III
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Multilingual domain-comparable corpora

Multilingual corpora where all the texts are in the same domain
Very valuable

Bilingual terminology extraction
Machine translation training

Compared to parallel corpora
More difficult to exploit
Easier to obtain in large sizes
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Our approach I

Co3 (Comparable Corpus Collector), domain-comparable corpora
builder with the method explained above (Leturia et al., 2009)

Use a sample mini-corpus for each language, comparable enough
between them (ideally parallel)
Launch the corpus-collecting processes independently
Both of the corpora obtained will be on the same domain so we
get a domain-comparable corpus

13 / 50



Motivation
Using the web to build corpora

Building other kinds of resources
Experiments
Conclusions
References

Monolingual specialized corpora
Multilingual domain-comparable corpora
Other kinds of corpora

Our approach II

Alternative
Use a single mini-corpus
Translate the seed word to the other language using a dictionary
Download the corpora
Translate the keyword vectors for the topic filtering using a
dictionary

Advantages:
Sample mini-corpora as similar as possible (there is only one)
Less initial work for collecting the mini-corpora

Drawbacks:
Out Of Vocabulary (OOV) words: keep them as they are (many
named entities)
Ambiguity: first translation approach

Similar results
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Monolingual general corpora

Very interesting
Language standardization
General lexicography
Discourse analysis
. . .

Approaches to obtain monolingual general corpora from the web
Crawling method

WaCky initiative (Baroni et al., 2009): gigaword-size corpora for
German, Italian, English and French

Search engine method
(Sharoff, 2006): using combinations of 500 most frequent words

Basque
Tried both for comparing
Crawling 250 Mw, search engine 140 Mw
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Genre-specific corpora

Very interesting
Discourse analysis
. . .

Approaches
By crawling
By genre filters or classifiers, using character n-grams,
punctuation signs, sentence length, POS n-grams... as features
(Sharoff, 2006) (Sharoff et al., 2010) (Maekawa et al., 2010)

Basque
In the near future
Possible by crawling, at least for certain genres (journalism, blogs,
administration. . . )
Which are the appropriate features to develop genre filters or
classifiers for an agglutinative language like Basque to be tested

16 / 50



Motivation
Using the web to build corpora

Building other kinds of resources
Experiments
Conclusions
References

Monolingual specialized corpora
Multilingual domain-comparable corpora
Other kinds of corpora

Parallel corpora

Very interesting
Bilingual terminology extraction
Machine translation training

Scarce resource, specially in non-official languages
But most corporate or public websites with content in a
less-resourced language have a version in one or more major
languages
Approaches for building parallel corpora out of multilingual sites
(Resnik, 1998)

Download pages
Document-level alignment
Sentence-level alignment

Basque
Just started PaCo2
Also interested in multilingual site detection
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A web-as-corpus tool
Terminology
Ontologies

Web-as-corpus tools

Web-as-corpus tools
Tools that ease the use of the web as a source of linguistic
evidence
They query APIs of search engines for the words the user enters
Show results in a corpus querying tool style: KWiCs, counts, most
frequent surrounding words. . .

Existing tools
WebCorp (Renouf et al., 2006)
KWiCFinder (Fletcher, 2006)

Not appropriate for Basque
CorpEus, a web-as-corpus tool for Basque (Leturia et al., 2007)

Language-filtering words
Morphological query expansion
http://www.corpeus.org
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CorpEus
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A web-as-corpus tool
Terminology
Ontologies

Monolingual terminology extraction

Erauzterm, monolingual terminology extraction out of
monolingual specialized corpora (Alegria et al., 2004)

Combines linguistical and statistical methods
Results for the first 2,000 candidates extracted from a corpus on
electricity and electronics

F measure
Multi-word terms: 0.4229
Single word terms: 0.4693

Precision
Multi-word terms: 0.65
Single word terms: 0.75
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A web-as-corpus tool
Terminology
Ontologies

Multilingual terminology extraction I

ELexBI, equivalent term pairs extraction out of sentence-level
aligned parallel corpora (Alegria et al., 2006)

Based on monolingual term candidate extraction in Basque
(Erauzterm) and Spanish (Freeling) and subsequent statistical
alignment
Results for the first 4,000 candidates extracted from a corpus of
10,900 sentences

Precision: 0.9
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A web-as-corpus tool
Terminology
Ontologies

ItzulTerm web service
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A web-as-corpus tool
Terminology
Ontologies

Multilingual terminology extraction II

AzerHitz, tool to automatically extract pairs of equivalent terms
from Basque-English or Basque-Spanish domain-comparable
corpora (Saralegi et al., 2008a) (Saralegi et al., 2008b)

Based on context similarity
Results

Precision
Top 1: 0.58
Top 5: 0.79
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A web-as-corpus tool
Terminology
Ontologies

Dictionaries out of the web

Combination of terminology extraction tools with corpora
collection tools provides some semi-automatic ways of building
dictionaries out of the web

Web ⇒ AutoCorpEx⇒
Basque

specialized
corpora

⇒ Erauzterm ⇒ Basque term
lists

Web ⇒ Co3 ⇒

English-
Basque
domain-

comparable
corpora

⇒ AzerHitz ⇒
Basque-

English term
lists

Web ⇒ PaCo2 ⇒

Spanish-
Basque
parallel
corpora

⇒ Elexbi ⇒
Spanish-

English term
lists
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A web-as-corpus tool
Terminology
Ontologies

Ontologies

WNTERM: a domain ontology of Science and Technology
(Pociello et al., 2008)

EusWN (IXA) ↔ ZTH - Zientzia eta Teknologiaren Hiztegi
Entziklopedikoa or "Encyclopaedic Dictionary of Science and
Technology" (Elhuyar)

Future project
Goal

Automatically (or semi-automatically) enrich existing concept
taxonomies such as WordNet
Build domain-specific ontologies

The specialized corpora to be used in this project can also be
collected automatically out of the web
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Experiments
Monolingual specialized web corpora
Multilingual domain-comparable web corpora

Experiments

Monolingual specialized web corpora (Gurrutxaga et al., 2009)

Multilingual domain-comparable web corpora (unpublished)
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Experiments
Monolingual specialized web corpora
Multilingual domain-comparable web corpora

Goal and design

Goal: to evaluate the domain precision of web corpora built with
Co3 by means of automatic term extraction and dictionary based
validation
Design

Collected three specialized corpora with AutoCorpEx: Atomic &
Particle Physics, Computer Science and Biotechnology
Applied Erauzterm’s terminology extraction to them and obtained
three term lists
Lists automatically evaluated against

A recently built specialized dictionary (2009), ZTH
(http://zthiztegia.elhuyar.org/): 50 domains, 23.000 concepts
Online version of Euskalterm, the Basque Public Term Bank: 22
domains, 91.000 registers

Those terms from the first 1,500 candidates not found in those
sources were manually evaluated by experts
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Experiments
Monolingual specialized web corpora
Multilingual domain-comparable web corpora

Corpus and term list sizes obtained

Corpus
Atomic and

Particle
Physics

Computer
Science

Biotechnology

Sample corpus size
32 docs,

26,164 words
33 docs,

34,266 words
55 docs,

41,496 words
Seed words 63 60 105

Obtained corpus size
48 domains
310 pages

320,212 words

485 domains
1,810 pages

2,514,290 words

68 domains
358 pages

578,866 words
Extracted term list size 46,972 163,698 34,910
Dictionary validated 6,432 8,137 6,524
- First 10,000 candidates 2,827 2,755 2,403
Manually evaluated 869 904 628
- Terms 628 512 432
- Not terms 241 392 196
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Distribution of the term lists
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Experiments
Monolingual specialized web corpora
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Domain precision of the term lists
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Experiments
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Recall relative to the specialized dictionary
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Experiments
Monolingual specialized web corpora
Multilingual domain-comparable web corpora

Terms not extracted from the web corpora and included in
ZTH

Atomic and Particle Physics - ZTH: 474
Not extracted in the experiment: 150 (31.64%)

Not found in the Internet (42)
Not in the web corpus (4)
Not extracted by Erauzterm (104) / f = 1 (101)
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Experiments
Monolingual specialized web corpora
Multilingual domain-comparable web corpora

Distribution of manually validated terms

Atomic and Particle
Physics

Computer Science Biotechnology

Physics 377 Computer Science 348 Biotechnology 146
Atomic and Particle
Physics

109 General 112 Biology 99

Chemistry 56 Telecommunications 22 General 92
Others 86 Others 30 Others 95
Total 628 Total 512 Total 432
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Experiments
Monolingual specialized web corpora
Multilingual domain-comparable web corpora

Some conclusions

Corpora built are specialized
New opportunities for terminological work (lexical observatory,
dictionary enrichement...)
Recall problems

Text scarceness in some specialized domains
Hidden web?
Effect of seed documents selection
Term extractor

→ Web corpora can not be used as a the sole source of
information
Results differ depending on the corpus

Science better than technology?
Broadness and complexity of the domain

Effect of corpus size?
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Experiments
Monolingual specialized web corpora
Multilingual domain-comparable web corpora

Goal and design

Goal: to evaluate the improvement in AzerHitz (bilingual
terminology extraction out of comparable corpora based on
context similarity) by enhancing contexts using the web

Problem: most words have not enough context information in the
corpus
Design

Collected a Basque-English domain-comparable corpus of
Computer Science using Co3 (2.6 Mw in each language)
Applied AzerHitz to extract translations of a 100 Basque words’ set
Applied AzerHitz but enhancing the contexts of the source words
and their translation candidates via web searches.
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How AzerHitz works
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Improvement

Improvement: expand the contexts of the words using web
concordancers

CorpEus for Basque (Leturia et al., 2007)
WebCorp for English (Renouf et al., 2006)

Only interested in one sense of the word, including contexts of
other senses of the word adds noisy data → Add words
characteristic of the domain to the query
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Experiments
Monolingual specialized web corpora
Multilingual domain-comparable web corpora

Results

Setup top1 top5 top10 top15 top20
Baseline 0.32 0.54 0.60 0.62 0.66
WaC 0.36 0.56 0.68 0.72 0.72
Baseline + cognates 0.54 0.62 0.62 0.64 0.66
WaC + cognates 0.58 0.66 0.70 0.72 0.72
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Conclusions

Conclusions I

Common problem of less resourced languages: economic
resources devoted to the development of NLP tools are also
scarce

The use of the Internet for building language resources such as
corpora and, through them, other resources and NLP tools, is
very attractive indeed

The hypothesis of its valuability and profitability as a source for
developing language resources for less resourced languages
must be tested

Any attempt to build web corpora in a given language is
conditioned by the size of the web in the target domains or genres
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Conclusions

Conclusions II

The results of the experiments we have carried out for Basque
are very encouraging

The size of the specialized web corpora compiled
The domain-precision achieved
The fact that the use of web-derived contexts improves the results
of terminology extraction from domain-comparable corpora

Not in any way comparable with the size of the webs of major
languages

For the time being, some domains and genres may not have
enough representation in the web

Elhuyar Foundation will go on working with the web as a source
of corpora of many kinds and other types of language resources
for Basque
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Conclusions

THANK YOU FOR YOUR ATTENTION!!!
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