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Abstract

In this paper we describe the processes for colg&asque specialized corpora in different domains
from the Internet and subsequently extracting teotogy out of them, using automatic tools in both
cases. We evaluate the results of corpus compalnajterm extraction by making use of a specialized
dictionary recently updated by experts. We alsopama the results of the automatically collected web
corpus with those of a traditionally collected ampin order to analyze the usefulness of the rheter
as a reliable source of information for terminoldggks.
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1. Motivation

The traditional process for building corpora —ofitpointed texts, following some
selection criteria, linguistically tagged and inddxetc.— is a very laborious and costly
one, so corpora built this way are not as largalmmdant as we would like them to
be, and even less so in specialized domains. &xent years the web has been used
increasingly for linguistic research, both via ®tike WebCorp (Kehoe and Renouf
2002) or CorpEus (Leturiat al. 2007a) that query search engines directly and show
concordances, or via tools that use the Internatsasirce of texts for building corpora
to be used the classic way, after linguistic taggamd indexation (Ferrarest al.
2008).

Although the use of the web as a source for buildinguistic corpora has its
detractors, this approach offers undeniable adgastgKilgarriff and Grefenstette
2004):

* The corpora that can be obtained are much larger.
* The cost of the automatic building processes istmamcaller.

! R&D department, Elhuyar Foundation, {a.gurrutxageleturia, e.pociello, x.saralegi,
i.sanvicente}@elhuyar.com

Cabhiers du Cental, n° x (année), pageEKNTAL-Footer)



2 A. GURRUTXAGA, |. LETURIA, E. POCIELLO, X. SARALEGI, |. SAN VICENTE

 The web is constantly up to date.

On the other hand, the development of terminoldgiesources is essential for any
language that aims to be a communication tool incation, industry, etc. The
automation of the term extraction process is a ttimmdfor this task to be carried out
at a reasonable cost taking large samples of es#td s a data source (Ahmad and
Rogers 2001).

If all this is true for any language, it is evenmnao in the case of a less-resourced
language like Basque, so the automation of cormrapdation and terminology
extraction processes is very attractive indeed.

2. Corpus collection

The compilation of specialized corpora from theeitnet is performed by using an
automatic tool (Leturiat al. 2008) that gathers the documents via the standatdod
of search engine queries (Baroni and Bernardin#200

The system is fed with a sample mini-corpus of doents that covers as many sub-
areas of the domain as possible — 10 to 20 smaiirdents can be enough, depending
on the domain. A list of seed terms is automatycaittracted from it, which can be
manually edited and improved if necessary. Thenhioations of these seed words
are sent to a search engine, using morphologicatygexpansion and language-
filtering words to obtain better results for Basdqueturiaet al. 2007b), and the pages
returned are downloaded.

Boilerplate is stripped off the downloaded pagewdfgi and Leturia 2007) which are
then passed through various filters:

» Size filtering (Fletcher 2004)

» Paragraph-level language filtering

» Near-duplicate filtering (Broder 2000)
» Containment filtering (Broder 1997)

A final topic-filtering stage is also added, usithge initial sample mini-corpus as a
reference and using document similarity techniq&esalegi and Alegria 2007) based
on keyword frequencies (Sebastiani 2002). A maewaluation of this tool showed
that it could obtain a topic precision of over 90%.

3. Terminology extraction

Term extraction is carried out using Erauztermaatomatic terminology extraction
tool for Basque (Alegriat al. 2004a), which combines both linguistic and stiaiidt
methods.
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First, a lemmatizer and POS tagger for Basque (&detral. 1996) is applied to the
corpus. Then the most usual Noun Phrase structoreBasque terms are detected
(Alegria et al. 2004b) to obtain a list of term candidates. Teamants are linked to
each other by applying some rules at syntagmatic mamadigmatic level. After this
normalization step, statistical measures are appheorder to rank the candidates.
Multiword terms are ranked according to their degoéassociation or unithood using
Log Likelihood Ratio or LLR (Dunning 1994). Singleord terms are ranked
according to their termhood or divergence with eesgo a general domain corpus,
also using LLR. Then those candidates that reattiveshold are chosen. A manual
evaluation of the tool reported a precision of 6% multiword terms and 75% for
single word terms for the first 2,000 candidates.

The tool also offers a graphical interface whiclowa$ the user, if necessary, to
explore, edit and export the extracted terminology.

4. Experiments and evaluation

4.1. Experiments

We used the tools and systems described abovél¢atabiree specialized corpora and
to obtain term lists from them, and we evaluatedrésults.

The domains chosen were Computer Science, Biotémiy@nd Atomic & Particle
Physics. The collection of the corpora from theetnet did not have a target size,
because the Internet in Basque is not as big asntledher languages, and the number
of pages we would want to collect for a particullmmain might not exist. So we
simply launched the collecting processes and stbfpeEm when the growing speed of
the corpora fell to almost zero, thus obtainingpooa that were as large as possible.
Then we applied the terminology extraction prodesthe corpora and obtained three
term candidate lists. These lists were automagicalllidated against a recently
compiled specialized dictionaryBasic Dictionary of Science and Technology
(http://zthiztegia.elhuyar.org), which contains ®@H) terms. The best ranked ones of
the remaining candidates were manually evaluatedxmperts to decide if they were
terms or not.

Figure 1 shows the size of the corpora obtainezntimber of terms extracted and the
number of terms validated manually or by the dmdiy, for each of the three
domains.

Corpus Atomic and Computer Biotechnolo
P Particle Physics Science Y
32 docs, 33 docs, 55 docs,

Sample corpus size 26,164 words | 34,266 words 41,496 words

Q)

Obtained corpus size 320,212 2,514,2%0 578,86
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Extracted term list size 46,972 163,698 34,910

Dictionary validated 6,432 8,137 6,524

Manually evaluated 1,147 905 628
Terms 887 513 432
Not terms 260 392 196

Figure 1. Corpus and term list sizes obtained facteof the three domains

4.2. Evaluation

We evaluated the domain precision of the lists iobth from the Internet, by
analyzing the distribution of the terms acrossdbenains, taking the domains of the
specialized dictionary as a reference. The resiiltisis evaluation are shown in Figure
2, where we can observe that all three lists sheakg in or around their respective
domains, which proves that the corpora are indpedialized and that the term lists
automatically extracted belong mainly to the desadtemains.
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Figure 2. Domain distribution of the extracted telists

The precision of the extracted term lists, thathg, percentage of the extracted terms
that really belonged to the desired domain, was aelsluated. Figure 3 shows the
evolution of this precision as the number of caathdterms grows. Here we can
observe that the results are different for eadh@fdomains. As a general rule, we can
say that pure sciences perform better than techredp which might indicate that

these domains are more “terminologically densehoalgh we cannot be sure about
this, because it could also be due to the diffeneature —extension, diversity,



EVALUATION OF AN AUTOMATIC PROCESS FOR SPECIALIZED #B CORPORA COLLECTION 5
AND TERM EXTRACTION FORBASQUE

production— of the domains. Besides, we believé tha seed document selection
might also affect the quality of the resulting cong and term lists.
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Figure 3. Domain precision of the extracted terstdli

Also, the size of the collected corpora does netrsso important as far as the term
extraction task is concerned: the Atomic and PlartRhysics corpus achieves better
results than the Biotechnology one, the former dp@lmost half the size of the latter
(Figure 1). As we have already pointed out, theumatof the domain is more
important.

We also compared the extracted term lists with lieess on the domains of a
specialized dictionary compiled and recently upddg experts, and look at the recall,
that is, the percentage of the dictionary achievaat the number of new terms
extracted that were not in the dictionary. These pieces of data are shown in
Figures 4 and 5. By looking at the recall, we cadriaw the conclusion that the corpus
building process is not good enough for compilirgality dictionary, but we will see
later that a traditional corpus does not do betite use of corpora lacking
representativeness could be put forward as a rdasahnat flaw. But another possible
explanation for this fact could lie in the curresituation of Basque terminology and
text production. Although Basque began to be ueseSicience and Technology thirty
years ago, it cannot be denied that there is angamount of highly specialized
terminology that is publisheelx novoin dictionaries, with little document support if
any. That could be the reason why several termsezthby experts and published in
the dictionary do not occur in either of the twopmra. However, we can see in Figure
5 that many new terms appear, so the process mdpesdefinitely interesting for
enriching or updating already existing specialidedionaries.
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Figure 4. Recall of the extracted term lists congaawith the dictionary
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Figure 5. New terms in the extracted term listd thare not in the dictionary

Finally, we compared the term list extracted froncampus automatically collected
from the web with the term list extracted from asdical corpus. So a sub-corpus of
the Computer Science domain was extracted froraditional corpus, the ZT Corpus
(Aretaet al. 2007; http://www.ztcorpusa.net), and terminologgsvextracted with the
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same method used with the Computer Science webusoirphen both lists were
compared. Figure 6 shows data on these two cogratdheir respective term lists.

Corpus Computer Science Com;_t;tgrorSgiueSnce-

Sample corpus size 33 docs, 34,266 words -
Obtained corpus size 2,514,290 332,745
Extracted term list size 163,698 24,283
Dictionary validated 8,137 3,389
Manually evaluated 905 1,022

Positive 513 479

Negative 392 543

Figure 6. Corpus and term list sizes obtained Far web and traditional corpora

Figures 7, 8, 9 and 10 show, respectively, the dometribution, domain precision,

recall compared with the dictionary and new terhet tvere not in the dictionary of

the two extracted term lists. They prove that we @latain similar or, in some aspects,
even better results with the automatic corpus cbitla process. As the cost is much
lower, we believe that the process proposed irptper is valid and very interesting
for terminological tasks.
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Figure 7. Domain distribution of the extracted telists
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Figure 8. Domain precision of the extracted terstdli
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Figure 9. Recall of the extracted term lists congaawith the dictionary
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Figure 10. New terms in the extracted term listt there not in the dictionary

5. Conclusions

The distribution and domain precision graphs prthet the corpora and term lists
obtained are indeed specialized on the desired idsnaad lead us to believe that the
automatic corpus collection and term extractioncpss can be valid for terminology
tasks.

The evaluation also shows that results almost ad gs from a traditional corpus can
be obtained regarding precision or new terms, &ed better in the case of recall.

Overall, the evaluation results are encouragingiadidate that acceptable results can
be obtained with much less work than by meansaafimapletely manual process.
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