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Abstract

This paperdescribeghe morphosyntactipatternsof technicaltermsin Basqueand presentsan archi-
tecturefor aterm-etractingtool. As Basquds a highly inflectedagglutinatve languagepart-of-speech
informationis not enoughto defineterm patterns.The useof morphologicaland syntacticinformation
is essentiato reduceconsiderablythe numberof structuresFor example,a noun,an adwerbial, a post-
positve adjectval, the nominal form of a verb and even a determinerin the genitive casemay work
asa prepositve adjectie; however, they all sharethe samesyntacticfunction. Therefore for the term-
extractingtool to performproperly the texts mustbe morphosyntacticallanalysedanddisambiguated.
Thenashallav syntacticparsemwill identify the previously describedpatterns.

1 Introduction

Theselast yearsmary tools for extractingterminologyfrom technicaltexts are being devel-
opedfor differentlanguage$ut especiallyfor English.Dueto the developmentin the Natural
LanguageProcessingNLP) andotherfields,technologyis now readyfor creatingthis kind of
applicationsHowever, in the sightof theresults,humanhelpis still essentiato make thefinal
selectionamongthe possibletermsautomaticallychosenThe candidatdermsextractedusing
thesetools canbe usefulin mary aspect®f NLP, suchasindexing information(text indexing)
or constructingerm glossariegeitherfor translationpurposesor for dictionarymaking). Text
indexing is a highly topical questionsince,dueto Internet,thereis a hugeamountof informa-
tion in the web, which would turn out to be quite uselessf it couldnt be efficiently selected.
Theautomaticconstructiorof termglossariess very usefulin thefields of terminology trans-
lation andbook publishing.Moreover, in domainsin which terminologyis beingtransformed
in a highly dynamicway, e.g.in computerscience,jt would be almostimpossibleto do ary
effective terminologicalwork without suchatool.

Whentrying to developa similar tool for Basquewe encountere@xtra difficulties. Ontheone

hand,astheunificationprocesf thelanguages not finishedyet, fixing terminologybecomes
morecomplicatedOntheotherhand thereis little researcimadein thisaspecbf thelanguage.
BesidespeingBasquean agglutinatve anda highly inflectedlanguagethe treatmenmneeded
for identifying terminologyin texts is muchmorecomplex thanfor the surroundinganguages
sincemorphosyntactiinformationis vital.

2 Terminology extraction

Theaim of our projectis to extracttermsautomaticallyfrom specialisedorpora.However, the
first problemariseswhendefiningterm, or ratherwhentrying to distinguishtermsfrom non-
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terminolagical units We will hardly find a formal definition for term that satisfieseveryone.
But intuitively we cansaythattermis alexical unit that makesreferenceo a specificconcept
in a limited domainand so occursmostly in specialisedtechnical)discoursesSometimesa

terminologicallexical unit mayalsobefoundin generaldiscourse®r in differentdomains put

thenits meaningbecomedroaderor evenblurred.

If we have a look at the state of the art we can clearly obserne an increasingin-

terestin term extraction in the last few years. This is reflectedin several tools such
as LEXTER [Bourigault1993, AT&T’'s Termight [Church/Dagari994], IBM’s TERMS
[Justeson/Katd1999, NPtool[Arppe 1995]andACABIT [Daille/Jacquemirl99§. Theseools

usually combinetwo differenttasksto performterminologyextraction. The first taskis usu-
ally responsibldor the extractionof candidateaermsandthe secondonerefinesthis candidate
list selectingthosewhich fit somerestrictions.In someprojects[Suetal. 1994 the tool for

extracting terminologicalphrasedrom technicalcorporajust seeksfor combinationsof two

or threewords, without ary patternrestriction,in texts that have not beenpreviously anal-
ysedneithermorphologicallynor syntactically Neverthelessmary otherterm-ectractingtools

[Bourigault1992,Justeson/Kat2995 Ananiadoul994 apply shallonv analysisto texts before
they getsearchingor terminologicalphrases.

Here we must distinguish one-word terms from multiword terms. Although, as
[Justeson/Katd1999 state,"judging from datain dictionariesof technicalvocahulary, the ma-
jority of technicakermsdo consistof morethanoneword", in thethreedictionariesve analysed
one-word termsamountedo 42% of thetotal, whichis by no meansegligible.

2.1 Repetition and term recognition

Terminological phrasesare more susceptibleto repetition than non-terminologicalphrases,
whichtrendto resortto nearsynorymsandto usedifferentmodifiersin subsequerneferenceso
the sameentity soasto avoid repetition.Exactrepetitionof non-terminologicaphrasesauses
amonotonougffect andit is only likely to occurif they areseparatedavidely enoughin large
texts, sosomesortof stylistic variationis usual.Besidesunlike in non-terminologicaphrases
addingor changinga modifierin terminologicalphrasesften causesa referencechangetoo.
Somestatisticalimethodsusedin differentprojectsareexplainedin sectiord.

Besidesto identify one-word terms,the frequeng of the words/lemmaghat occurin a spe-
cialisedcorpusmustbecomparedvith theirfrequeng in agenerakorpus.Terms by definition,
occurin specialisedliscoursesWhenthesetermsappeatin generaltypesof discourseor in a
variety of domainsit oftenhasbroaderor morediversemeaningdJusteson/Kat2995]andso
alowerfrequeng.

3 Morphosyntactic structure of Basque terms

Unlike surroundindanguage®asquas anagglutinatve tonguewith quiteacomplex morphol-
ogy. For example themorphologicabknalysefor Basquas theoreticallycapableof recognising
about460.000inflectedforms for eachnountaking into accountonly two levels of recursion
[Agirre etal. 1992],while in Englishit is justenoughto make a numberdistinction.
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Consequentlyit is necessaryo performmorphosyntacti@analysisaswill be describedn sec-
tion 4, beforewe faceterminologyextractiontask.Oncethetext is morphosyntacticallyanal-
ysed,we needto modelisethe structureof theterms thatis, we mustspecifythemorphosyntac-
tic structurethattermsmayadopt,in orderto beableto detecttandidateéerms.Thesecandidate
termswill thenbe filtered using statisticaltechniquesand eventually a linguist will make the
final selection.

In orderto describethe structureof termsin Basquewe analysedhreetechnicaldictionaries
from differentdomainsand at randomwe extracteda sampleof 150 termsfrom each.We
choseComputerScience[Euskalterm1993, Civil Service[HAEE/IVAP 1995], and Football
[Uzei 1989 dictionaries,sinceit is easierfor usto get corporaon thesesubjectsfor further
evaluationandapplication.

Among all termsextractedat randomfrom the dictionariesabore mentionedNPs constitute
78.2%o0f thetotal, 18.2%areVPsand3.4%areadjectves.41.9%areone-word units, 70.0%
of which correspondo nouns,23.6%arelexical verbsand6.4%adjectves.

Dictionary | Football ComputerScience Civil Service Overall
Type

Nouns 68.9 62.3 79.0 70.0
Verbs 26.9 30.2 13.8 23.6
Adjectives 4.5 7.5 7.2 6.4

Tablel: Frequencie$%) of one-word terms.

Noun phrasesamountto 83.2%of the multiword termsandtherest(16.8%)areverb phrases
althoughin the samplefrom computersciencalictionarywe foundanon-significanemountof
them.

Overall, the averagelength of termsin the samplessubjectto investigationis 1.71 with no
significantvariationsamongthedifferentdictionariesstudiedfootballtermsseento beslightly
shortemwith 1.610of averagdength.Thisis lowerthanthe1.91averagdengthfor Englishterms
providedby [Justeson/Kat4995]. Sucha differences easilyexplainedby thefactthatBasque
is anagglutinatve language.

Only 2 of theterminologicalNPsstudiedhave a conjunction(eta’and’) andjust 5 have adeter
miner (ordinalandcardinalnumeralsptherthanthearticle!. Amongthemultiword NPs37.8%
arecompoundsnadeup of only nouns,usuallytwo, sinceBasquerarely acceptscompounds
of morethantwo nouns.Postpositie adjectves’, which alwaysgo afterthe noun,occurin up
to 22.1%of the terminologicalnoun-phrasesubjectto investigation.15.4% of the postposi-
tive adjectvesareactuallypastparticiplesof lexical verbse.g.kopia egiaztatu’certified copy’.
Prepositve adjectvalsoccurin 38.1%of the multiword terminologicalNPsexamined.

Most of the prepositve adjectvesin Basquewhich mainly go beforethe nounin NPS, are
of thekind of barruko ’internal’ (lit. "of inside’); in factthe morphologicalanalyseralsogives
the"noun + locative genitive case"(barru+ko) interpretationalongwith the lexicalisedadjec-
tive barruko. Therefore,arny word, regardlessof its grammaticalkcateyory, taking arny of both
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genitivesin Basque(locative andpossessie) may functionasa prepositiveadjectivalandthis

is reflectedin the morphosyntacti@nalysisby the syntacticfunctiorf @I1ZLG> (prepositive
adjectiva). Thus,the headof the prepositve adjectval maybe eitheranounasin gobernuaen
ordezkari’deleggate of the government’,or an adwerbial asin txikizkalo salmentaretail sale
(lit. "saleof by retail’), or a postpositve adjectve asin zuzenes esleipendirectdesignation’,
the nominal form of the verb asin irekitzek lizentzia’opening licence’ (lit. ’licence for/of

opening’)or evenadeterminerasin hiruko torneo’triangulartournament’(lit. 'tournamenof

three’). Although mostprepositve adjectvals are actually built directly over a nounor anad-
verbialandthe onesbuilt over determinersfor example,are quite residual they all sharethe
samesyntacticfunction. Sowe usedthis informationinsteadof the oneaboutpartof speecho

malke thetermpatternsyreducingconsiderablytheir number

Onthe otherhand,70% of the terminologicalVPsincludea nounin the absolutve casefunc-
tioning asadirectobject(errekurtsoaaurkeztu’to appeala case’)andthe remaining30%con-
tain anadwerbial (lanetik bota’to make redundant’) As with prepositve adjectvals,anadwer-

bial in VPs canbe eitheran adwerb or a word with the adwerbial syntacticfunction (@ADB).

Thisword is usuallya nounwith anadwerbial casemark, e.g.argitara eman’'to make public’,

indarreansartu’to comeinto force’, pilatik atera’to pop’ (lit. to extractfrom thestack’),oinez
urrundu’to clear(aball) with thefoot’ but sometimesit canalsobeanadjectveasin laburrean
pasatu(lit. 'to passin short’) or eventhe pastparticipleof alexical verbasin ibilian jaurti 'to

shootontherun’.

Theregularexpressiorbelon covers97.5%o0f the multiwordtermsthoroughlystudied ranging
from the highest98.7%in the football dictionary to the lowest 95.9%in the Civil Service
dictionary

((Nnc|Aprep) " (N|AZ69) [ ((ADV| (N Naps)) V)

Besidesthe mostfrequentpatternshawn in table2 coverupto 92.2%of the samples.

Type Dictionary Football ComputerScience Civil Service Overall
Patterns®

Noun | NpcN 21.6 36.2 33.9 30.6
Aprep Nnc? N 30.7 25.5 14.9 23.7

Phrases Nnc Nnc? Apos 14.8 23.4 13.8 17.3
Aprep Aprep N 3.4 2.1 3.4 3.0
Nnc Aprep N 0.0 5.3 1.7 2.3

Verb Nnc? Naps V 18.2 0.0 14.9 11.0

Phrases ADV V 4.5 2.1 6.3 4.3

Table2: Frequencie$%) of themainmorphosyntactipatterns.
4 Automatic term recognition in Basque

As we pointedout in section3, it is essentiato have the text previously analysedor at least
lemmatisedandtagged) [K oskenniemil996]shawvsthatfor Finnish,alanguagewith veryrich
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morphology the useof aninflectionalanalysemonotonicallyimprovesrecall. Also for Dutch
[Kraaij/Pohlmannl99q and French[Jacquemin/Tzoukrmannl999 inflectional and deriva-
tional analysishasprovedto beefficientto improve thequality in textual IR.

4.1 Architecture of the term-extracting tool

The XA researchgroup (http://ixa.si.ehu.eshasalreadydevelopeda setof tools for Basque,
whichwill beusedin this projectfor the basicanalysis.Theterm-etractingtool is basecdnthe
resultsof lemmatisation.

WeuseEUSLEM,alemmatiser/taggdor BasqudEzeizaetal. 1999. It hastwo mainmodules
(seefigurel):

Input text

M ORFEUS
\ TOKENISER |

TREATMENT OF SINGLE WORDS

i M ORPHOLOGICAL ANALY SER |

| TREATMENT OF NON-STANDARDS |
LDB ‘MORPHOSYNTACTICPROCESSOR }I

TREATMENT OF MULTIWORDS | [~ sTaTisTiCs
IDENTIFICATION OF MULTIWORDS ‘ R

| MORPHOSYNTACTIC PROCESSOR ﬂ

v

DISAMBIGUATION B
TAGS—pt | CONSTRAINT GRAMMAR r/

| TATTO

v

L emm atised/tagged text

Figurel: Architectureof EUSLEM

e MORFEUS,a robust morphosyntacti@analyser MORFEUSIs performedin two main
phases:

a) Themorphosyntactitreatmenbf singleword units:

1. Morphologicalanalysiswhich assigngo eachinput word all the correspond-
ing interpretationgAlegriaetal. 1994 in threeincrementaphasesin thefirst
phasethe analysis(both inflectional and derivational) of standardwords is
made,in the secondnedialectalvariantsandcompetencerrorsareanalysed,
andfinally the analyserdealswith the wordsthat don’t have an entry in the
lexical databaseThis last phaseis very importantin terminologyextraction,
becausét is quite probablethatatermor oneof its componentbealoanword
or arecentlycoineditem thatis notincludedin thelexicon.

377



Proceedingsf EURALEX 2000

2. Disambiguationof lemmasof non-standardvords using both statisticaland
linguistic information.Thistreatmenis necessarpecausehe averagenumber
of interpretationsn non-standaravordsis significantlyhigherthanin standard

ones.

3. Morphosyntactigrocessingf theresultof the analysisto elaboratehe mor-

phologicalinformation[Aduriz etal. 2004

b) The morphosyntactidreatmentof multiword units in two steps:first, it identifies
widely usedmultiword lexical units [Aduriz etal. 1999 and namedentities,and

then,morphosyntacticallprocessegheresults.

e The morphosyntactiadisambiguatiormodule,which is achiezed in two steps:first we
apply the constraintgrammarfor Basque[Aduriz etal. 1997 and,thena HMM-based
disambiguatofArmstrongetal. 1995.

Basedon this tool, we have designedhe architectureof the term extractiontool shawvn in fig-
ure2. First, thetext is morphologicallyanalysecanddisambiguatedassigningo eachtokenits
correspondingemma,POStag,andmorphosyntacticahformation. Then,we usethe shallov
syntacticparsetto identify the NP andVP patterndescribedn section3. Eventually we select

termsfrom the candidatdist usingstatisticalmeasures.

(Preprocessing)

TAGGED
GENERAL
CORPUS

v

TECHNICAL
TEXT

v

lemmatiser/
tagger

v

TAGGED
TEXT

v

statistical
processing

Statistical
processing

v

GENERAL
STATISTICS

\

STATISTICS

v

selections of
terms

shallow
parsing

v

CANDIDATE
TERMS

P  TERMS

Figure2: Architectureof thetermextractiontool

4.2 Statistical methods for term recognition

The statistical methodsapplied vary considerablydependingon the project. The simplest
one would consiston getting a minimal absolutefrequeng [Justeson/Kati1995, but in
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most of them mary probabilisticformulae are combined,amongwhich mutual information
[Church/Hanksl99(Q standsout. This formulais the basisof mary systemsut sometimest is
combinedwith moresophisticateadnes.For instance[Suetal. 1996]comparethe probability
of co-occurrencef a word combinationin a given text with its co-occurrencgrobability in
a big andbalancedcorpus,so asto obtainthe relative frequenciessincethesecanbe vital in
orderto discriminateterminology

In orderto normalisethementionederms,i.e. to remove thetermsincludedin longercombina-
tions,a projectin ManchestetJniversity [Frantzi/Ananiadoud 994 proposes formulanamed
C-value Applying this formulathey are capableof distinguishing,for example,soft contact
lenseshard contactlensesandcontactlensesasdifferentterms,excluding,however, softcon-
tact

Neverthelessresearcherssingtheseformulaeare consciousof the limits of statistics.For in-
stance[Jacquemin/Tzoukrmannl999 proposeafurthertreatmento expandmultiwordterms
using derivational morphologyand syntax. They apply sometransformationalules so asto
detectnot only morphosyntactiocvariantssuchas variation de climat 'climate variation’ and
variation climatique’climatic variation’ but alsosyntacticalonese.g.fruits et agrumestropi-
caux’tropicalfruits andcitrus’ agrumesgropicaux tropicalcitrus’ andfruits tropicaux’tropical
fruits’. However, they don’t dealwith semanticvariationscontainingsynoryms suchaskidney
functionandrenal function Thus,thereseemdo be a lot to do in this aspectf we wantthe
resultsto beaccurateenough.

We have adoptedthe approachof [Suetal. 1996, but, in the first versionof the tool, we are
usinglemmasinsteadof wordsto calculatestatisticalmeasuresdowever, we arealsoplanning
to identify n-gramscombiningdifferentsourcesof information— e.g.word, lemma,POStag,
syntactictag.. . dueto the morphosyntacti¢eaturesof thelanguage.

At the moment we are implementing the statistical engine and combining the gen-
eral shallov parser [Aduriz etal. 1997 and another finite state parser as proposedin
[Gojenola/Orono200(Q to filter out only the phraseghatfit the constraintsdescribedn sec-
tion 3. Finally, we arealsocompilingcorporafor eachselectedsubjectand,evenif they arestill
quitesmall,we think they will soonbebig enoughfor thetool to obtainpreliminaryresults.

5 Conclusions and futurework

We have describeda terminologyextractiontool for Basque a highly inflectedagglutinatve
languageThis featureof the languagemakesit essentiato procesgheinputtexts morphosyn-
tactically.

In thenearfuturewe intendto extendtheterm-ectractingtool sothatit identifiesmorphological
(bothinflectionaland derivational) variablestoo. It would be alsointerestingto usesemantic
informationfor the normalisationtask so asto detectsemanticvariantsof the termssuchas
synoryms, but for themoment,we don't intendto treatthis kind of variables.

We wantto point out thatthe limited availability of technicaltexts in Basquemakesthis work
harder It may seemthat the statisticalmeasuresvill not be significantenoughto make con-
clusionsaboutthe results.However, asthis work is basednot only on statisticalmeasure$ut
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alsoonthemorphosyntacticlescriptionof terms,we hopetheresultswill beanacceptabldirst
approacho automaticaecognitionof Basqueterms.

Notes

lWe dont take into accountthe article sincein Basqueit goesbeforethe casemark andso attached
to thelemma,e.g.etxeaen’of thehouse’(lit. ’house-the-a}.

2In Basquewe candistinguishtwo maindifferenttypesof adjecties, postpositie andprepositve.

3Prepositie adjectvesin Basquemay sometimesoccurafter the nounin NPsbut we didn't find a
singleexampleof this usesinceit is a stylistic variantthatis avoidedin technicalterminology

“We useConstraintGrammaiKarlssonet al.1995]notationto expresssyntactictags.

SWe have useda POS-basediotationfor simplicity, but we alsousesyntacticinformationto define
patterns.

®N standsfor noun,Acs is a postpositie adjectie, Aprep iS @ prepositve adjectval, V is a lexical
verb,andADV is an adwerbial. Nabsmeansthe nounmustbein the absolutve caseand N,c is a noun
with no casemarkonit. Notethatin Basqueonly thelastword in a NP cantake a casemark otherthan
ary of bothgenitives.
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