
EXTRACTION OF TERMINOLOGICALLY RELEVANT MULTIWORD EXPRESSIONS

Morphosyntactic structure of terms in Basque
for automatic terminology extraction
R. URIZAR, N. EZEIZA, I. ALEGRIA,
Donostia,TheBasqueCountry, Spain

Abstract
This paperdescribesthe morphosyntacticpatternsof technicaltermsin Basqueandpresentsan archi-
tecturefor a term-extractingtool. As Basqueis a highly inflectedagglutinative language,part-of-speech
informationis not enoughto definetermpatterns.Theuseof morphologicalandsyntacticinformation
is essentialto reduceconsiderablythenumberof structures.For example,a noun,anadverbial,a post-
positive adjectival, the nominal form of a verb andeven a determinerin the genitive casemay work
asa prepositive adjective; however, they all sharethesamesyntacticfunction.Therefore,for the term-
extractingtool to performproperly, thetexts mustbemorphosyntacticallyanalysedanddisambiguated.
Thenashallow syntacticparserwill identify thepreviously describedpatterns.

1 Introduction
Theselast yearsmany tools for extractingterminologyfrom technicaltexts arebeingdevel-
opedfor differentlanguagesbut especiallyfor English.Dueto thedevelopmentin theNatural
LanguageProcessing(NLP) andotherfields,technologyis now readyfor creatingthis kind of
applications.However, in thesightof theresults,humanhelpis still essentialto make thefinal
selectionamongthepossibletermsautomaticallychosen.Thecandidatetermsextractedusing
thesetoolscanbeusefulin many aspectsof NLP, suchasindexing information(text indexing)
or constructingtermglossaries(eitherfor translationpurposesor for dictionarymaking).Text
indexing is a highly topicalquestionsince,dueto Internet,thereis a hugeamountof informa-
tion in theweb,which would turn out to bequite uselessif it couldn’t beefficiently selected.
Theautomaticconstructionof termglossariesis veryusefulin thefieldsof terminology, trans-
lation andbookpublishing.Moreover, in domainsin which terminologyis beingtransformed
in a highly dynamicway, e.g. in computerscience,it would be almostimpossibleto do any
effective terminologicalwork withoutsucha tool.

Whentrying to developa similar tool for Basquewe encounteredextra difficulties.On theone
hand,astheunificationprocessof thelanguageis not finishedyet,fixing terminologybecomes
morecomplicated.Ontheotherhand,thereis little researchmadein thisaspectof thelanguage.
Besides,beingBasquean agglutinative anda highly inflectedlanguage,the treatmentneeded
for identifying terminologyin texts is muchmorecomplex thanfor thesurroundinglanguages
sincemorphosyntacticinformationis vital.

2 Terminology extraction

Theaimof ourprojectis to extracttermsautomaticallyfrom specialisedcorpora.However, the
first problemariseswhendefiningterm, or ratherwhentrying to distinguishtermsfrom non-
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terminological units. We will hardly find a formal definition for term that satisfieseveryone.
But intuitively we cansaythat termis a lexical unit thatmakesreferenceto a specificconcept
in a limited domainandso occursmostly in specialised(technical)discourses.Sometimesa
terminologicallexical unit mayalsobefoundin generaldiscoursesor in differentdomains,but
thenits meaningbecomesbroaderor evenblurred.

If we have a look at the state of the art we can clearly observe an increasing in-
terest in term extraction in the last few years. This is reflected in several tools such
as LEXTER [Bourigault1992], AT&T’ s Termight [Church/Dagan1994], IBM’ s TERMS
[Justeson/Katz1995], NPtool[Arppe1995]andACABIT[Daille/Jacquemin1998]. Thesetools
usuallycombinetwo different tasksto performterminologyextraction.The first task is usu-
ally responsiblefor theextractionof candidatetermsandthesecondonerefinesthis candidate
list selectingthosewhich fit somerestrictions.In someprojects[Suet al. 1996] the tool for
extracting terminologicalphrasesfrom technicalcorporajust seeksfor combinationsof two
or threewords,without any patternrestriction,in texts that have not beenpreviously anal-
ysedneithermorphologicallynor syntactically. Nevertheless,many otherterm-extractingtools
[Bourigault1992,Justeson/Katz1995, Ananiadou1994] applyshallow analysisto texts before
they getsearchingfor terminologicalphrases.

Here we must distinguish one-word terms from multiword terms. Although, as
[Justeson/Katz1995] state,"judging from datain dictionariesof technicalvocabulary, thema-
jority of technicaltermsdoconsistof morethanoneword", in thethreedictionariesweanalysed
one-word termsamountedto 42%of thetotal,which is by no meansnegligible.

2.1 Repetition and term recognition

Terminologicalphrasesare more susceptibleto repetition than non-terminologicalphrases,
whichtrendto resortto nearsynonymsandto usedifferentmodifiersin subsequentreferencesto
thesameentity soasto avoid repetition.Exactrepetitionof non-terminologicalphrasescauses
a monotonouseffect andit is only likely to occurif they areseparatedwidely enoughin large
texts,sosomesortof stylistic variationis usual.Besides,unlike in non-terminologicalphrases
addingor changinga modifier in terminologicalphrasesoften causesa referencechangetoo.
Somestatisticalmethodsusedin differentprojectsareexplainedin section4.

Besides,to identify one-word terms,the frequency of the words/lemmasthat occur in a spe-
cialisedcorpusmustbecomparedwith theirfrequency in ageneralcorpus.Terms,by definition,
occurin specialiseddiscourses.Whenthesetermsappearin generaltypesof discourseor in a
varietyof domainsit oftenhasbroaderor morediversemeanings[Justeson/Katz1995]andso
a lower frequency.

3 Morphosyntactic structure of Basque terms

UnlikesurroundinglanguagesBasqueis anagglutinativetonguewith quiteacomplex morphol-
ogy. For example,themorphologicalanalyserfor Basqueis theoreticallycapableof recognising
about460.000inflectedforms for eachnountaking into accountonly two levelsof recursion
[Agirre et al. 1992],while in Englishit is just enoughto makea numberdistinction.
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Consequently, it is necessaryto performmorphosyntacticanalysis,aswill bedescribedin sec-
tion 4, beforewe faceterminologyextractiontask.Oncethe text is morphosyntacticallyanal-
ysed,weneedto modelisethestructureof theterms,thatis, wemustspecifythemorphosyntac-
tic structurethattermsmayadopt,in orderto beableto detectcandidateterms.Thesecandidate
termswill thenbe filtered usingstatisticaltechniquesandeventuallya linguist will make the
final selection.

In orderto describethestructureof termsin Basque,we analysedthreetechnicaldictionaries
from different domainsand at randomwe extracteda sampleof 150 termsfrom each.We
choseComputerScience[Euskalterm1993], Civil Service[HAEE/IVAP 1995], andFootball
[Uzei 1985] dictionaries,sinceit is easierfor us to get corporaon thesesubjectsfor further
evaluationandapplication.

Among all termsextractedat randomfrom the dictionariesabove mentionedNPsconstitute
78.2%of the total, 18.2%areVPsand3.4%areadjectives.41.9%areone-word units,70.0%
of whichcorrespondto nouns,23.6%arelexical verbsand6.4%adjectives.

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

Table1: Frequencies(%) of one-word terms.

Nounphrasesamountto 83.2%of the multiword termsandthe rest(16.8%)areverbphrases
althoughin thesamplefrom computersciencedictionarywefoundanon-significantamountof
them.

Overall, the averagelength of termsin the samplessubjectto investigationis 1.71 with no
significantvariationsamongthedifferentdictionariesstudied;football termsseemto beslightly
shorterwith 1.61of averagelength.This is lowerthanthe1.91averagelengthfor Englishterms
providedby [Justeson/Katz1995].Suchadifferenceis easilyexplainedby thefactthatBasque
is anagglutinative language.

Only 2 of theterminologicalNPsstudiedhaveaconjunction(eta’and’) andjust5 haveadeter-
miner(ordinalandcardinalnumerals)otherthanthearticle1. AmongthemultiwordNPs37.8%
arecompoundsmadeup of only nouns,usuallytwo, sinceBasquerarely acceptscompounds
of morethantwo nouns.Postpositiveadjectives2, which alwaysgo after thenoun,occurin up
to 22.1%of the terminologicalnoun-phrasessubjectto investigation.15.4%of the postposi-
tiveadjectivesareactuallypastparticiplesof lexical verbse.g.kopia egiaztatu’certified copy’.
Prepositiveadjectivalsoccurin 38.1%of themultiword terminologicalNPsexamined.

Most of the prepositive adjectives in Basque,which mainly go beforethe nounin NPs3, are
of thekind of barruko ’internal’ (lit. ’of inside’); in fact themorphologicalanalyseralsogives
the"noun+ locative genitive case"(barru+ko) interpretationalongwith the lexicalisedadjec-
tive barruko. Therefore,any word, regardlessof its grammaticalcategory, taking any of both
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genitivesin Basque(locative andpossessive) mayfunctionasa prepositiveadjectivalandthis
is reflectedin the morphosyntacticanalysisby the syntacticfunction4 @IZLG> (prepositive
adjectival). Thus,theheadof theprepositiveadjectival maybeeitheranounasin gobernuaren
ordezkari ’delegateof the government’,or an adverbial as in txikizkako salmentaretail sale
(lit. ’saleof by retail’), or a postpositiveadjective asin zuzeneko esleipen’directdesignation’,
the nominal form of the verb as in irekitzeko lizentzia ’opening licence’ (lit. ’ licencefor/of
opening’)or evena determinerasin hiruko torneo’ triangulartournament’(lit. ’ tournamentof
three’).Althoughmostprepositive adjectivalsareactuallybuilt directly over a nounor anad-
verbialandthe onesbuilt over determiners,for example,arequite residual,they all sharethe
samesyntacticfunction.Sowe usedthis informationinsteadof theoneaboutpartof speechto
make thetermpatterns,reducingconsiderablytheir number.

On theotherhand,70%of theterminologicalVPs includea nounin theabsolutive casefunc-
tioning asa directobject(errekurtsoaaurkeztu’ to appeala case’)andtheremaining30%con-
tain anadverbial(lanetikbota ’ to make redundant’).As with prepositiveadjectivals,anadver-
bial in VPs canbe eitheranadverbor a word with the adverbialsyntacticfunction (@ADB).
This word is usuallya nounwith anadverbialcasemark,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 sometimes,it canalsobeanadjectiveasin laburrean
pasatu(lit. ’ to passin short’) or eventhepastparticipleof a lexical verbasin ibilian jaurti ’ to
shooton therun’.

Theregularexpressionbelow covers97.5%of themultiwordtermsthoroughlystudied,ranging
from the highest98.7% in the football dictionary to the lowest 95.9% in the Civil Service
dictionary.

���
Nnc �Aprep ��� �

N �A�pos���
���

ADV � � N �nc Nabs��� V �
Besides,themostfrequentpatternsshown in table2 coverup to 92.2%of thesamples.

Type Dictionary
Patterns5

Football ComputerScience Civil Service Overall

Noun Nnc N 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?Nabs V 18.2 0.0 14.9 11.0
Phrases ADV V 4.5 2.1 6.3 4.3

Table2: Frequencies(%) of themainmorphosyntacticpatterns.

4 Automatic term recognition in Basque
As we pointedout in section3, it is essentialto have the text previously analysed(or at least
lemmatisedandtagged).[Koskenniemi1996]showsthatfor Finnish,a languagewith veryrich
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morphology, theuseof aninflectionalanalysermonotonicallyimprovesrecall.Also for Dutch
[Kraaij/Pohlmann1996] and French[Jacquemin/Tzoukermann1999] inflectional andderiva-
tionalanalysishasprovedto beefficient to improvethequality in textual IR.

4.1 Architecture of the term-extracting tool

The IXA researchgroup(http://ixa.si.ehu.es)hasalreadydevelopeda setof tools for Basque,
whichwill beusedin thisprojectfor thebasicanalysis.Theterm-extractingtool is basedonthe
resultsof lemmatisation.

WeuseEUSLEM,alemmatiser/taggerfor Basque[Ezeizaet al. 1998]. It hastwo mainmodules
(seefigure1):
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ST A T I ST I C S

L D B

R U L E S

I npu t  tex t

I D E N T I F I C A T I O N  O F  M U L T I W O R D S

M O R PH O SY N T A C T I C  PR O C E SSO R

T A G S

D I S A M B I G U A T I O N

L em m at i sed / tagged  tex t

C O N ST R A I N T  G R A M M A R

T A T T O

T R E A T M E N T  O F  N O N −ST A N D A R D S

M O R PH O SY N T A C T I C  PR O C E SSO R

M O R PH O L O G I C A L  A N A L Y SE R

T R E A T M E N T  O F  M U L T I W O R D S

T R E A T M E N T  O F  S I N G L E  W O R D S

Figure1: Architectureof EUSLEM

� MORFEUS,a robust morphosyntacticanalyser. MORFEUSis performedin two main
phases:

a) Themorphosyntactictreatmentof singleword units:

1. Morphologicalanalysis,which assignsto eachinput word all thecorrespond-
ing interpretations[Alegria etal. 1996] in threeincrementalphases.In thefirst
phasethe analysis(both inflectional and derivational) of standardwords is
made,in thesecondonedialectalvariantsandcompetenceerrorsareanalysed,
andfinally the analyserdealswith the words that don’t have an entry in the
lexical database.This last phaseis very importantin terminologyextraction,
becauseit is quiteprobablethata termor oneof its componentsbea loanword
or a recentlycoineditem thatis not includedin thelexicon.
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2. Disambiguationof lemmasof non-standardwords using both statisticaland
linguistic information.This treatmentis necessarybecausetheaveragenumber
of interpretationsin non-standardwordsis significantlyhigherthanin standard
ones.

3. Morphosyntacticprocessingof the resultof theanalysisto elaboratethemor-
phologicalinformation[Aduriz et al. 2000]

b) The morphosyntactictreatmentof multiword units in two steps:first, it identifies
widely usedmultiword lexical units [Aduriz et al. 1996] and namedentities,and
then,morphosyntacticallyprocessestheresults.

� The morphosyntacticdisambiguationmodule,which is achieved in two steps:first we
apply the constraintgrammarfor Basque[Aduriz et al. 1997] and,thena HMM-based
disambiguator[Armstronget al. 1995].

Basedon this tool, we have designedthearchitectureof thetermextractiontool shown in fig-
ure2. First, thetext is morphologicallyanalysedanddisambiguated,assigningto eachtokenits
correspondinglemma,POStag,andmorphosyntacticalinformation.Then,we usetheshallow
syntacticparserto identify theNPandVP patternsdescribedin section3. Eventually, weselect
termsfrom thecandidatelist usingstatisticalmeasures.

TAGGED
GENERAL
CORPUS

GENERAL
STATISTICS

Statistical
processing

TECHNICAL
TEXT

lemmatiser/
tagger

TAGGED
TEXT

STATISTICS CANDIDATE
TERMS

selections of
terms TERMS

shallow
parsing

(Preprocessing)

statistical
processing

Figure2: Architectureof thetermextractiontool

4.2 Statistical methods for term recognition

The statisticalmethodsapplied vary considerablydependingon the project. The simplest
one would consist on getting a minimal absolutefrequency [Justeson/Katz1995], but in
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most of them many probabilistic formulaeare combined,amongwhich mutual information
[Church/Hanks1990] standsout.This formulais thebasisof many systemsbut sometimesit is
combinedwith moresophisticatedones.For instance,[Suet al. 1996]comparetheprobability
of co-occurrenceof a word combinationin a given text with its co-occurrenceprobability in
a big andbalancedcorpus,so asto obtainthe relative frequencies,sincethesecanbe vital in
orderto discriminateterminology.

In orderto normalisethementionedterms,i.e. to removethetermsincludedin longercombina-
tions,a projectin ManchesterUniversity[Frantzi/Ananiadou1996] proposesa formulanamed
C-value. Applying this formula they arecapableof distinguishing,for example,soft contact
lenses, hard contactlenses, andcontactlensesasdifferentterms,excluding,however, softcon-
tact.

Nevertheless,researchersusingtheseformulaeareconsciousof the limits of statistics.For in-
stance,[Jacquemin/Tzoukermann1999] proposeafurthertreatmentto expandmultiwordterms
using derivationalmorphologyand syntax.They apply sometransformationalrules so as to
detectnot only morphosyntacticvariantssuchasvariation de climat ’climate variation’ and
variation climatique’climatic variation’ but alsosyntacticalonese.g.fruits et agrumestropi-
caux’ tropicalfruits andcitrus’ agrumestropicaux’ tropicalcitrus’ andfruits tropicaux’ tropical
fruits’. However, they don’t dealwith semanticvariationscontainingsynonymssuchaskidney
functionand renal function. Thus,thereseemsto be a lot to do in this aspectif we want the
resultsto beaccurateenough.

We have adoptedthe approachof [Suet al. 1996], but, in the first versionof the tool, we are
usinglemmasinsteadof wordsto calculatestatisticalmeasures.However, wearealsoplanning
to identify n-gramscombiningdifferentsourcesof information– e.g.word, lemma,POStag,
syntactictag.. .dueto themorphosyntacticfeaturesof thelanguage.

At the moment we are implementing the statistical engine and combining the gen-
eral shallow parser [Aduriz et al. 1997] and another finite state parser as proposed in
[Gojenola/Oronoz2000] to filter out only thephrasesthat fit the constraintsdescribedin sec-
tion 3. Finally, wearealsocompilingcorporafor eachselectedsubjectand,evenif they arestill
quitesmall,we think they will soonbebig enoughfor thetool to obtainpreliminaryresults.

5 Conclusions and future work

We have describeda terminologyextractiontool for Basque,a highly inflectedagglutinative
language.This featureof thelanguagemakesit essentialto processtheinput textsmorphosyn-
tactically.

In thenearfutureweintendto extendtheterm-extractingtool sothatit identifiesmorphological
(both inflectionalandderivational)variablestoo. It would be alsointerestingto usesemantic
information for the normalisationtaskso as to detectsemanticvariantsof the termssuchas
synonyms,but for themoment,wedon’t intendto treatthiskind of variables.

We want to point out that the limited availability of technicaltexts in Basquemakesthis work
harder. It may seemthat the statisticalmeasureswill not be significantenoughto make con-
clusionsaboutthe results.However, asthis work is basednot only on statisticalmeasuresbut
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alsoonthemorphosyntacticdescriptionof terms,wehopetheresultswill beanacceptablefirst
approachto automaticrecognitionof Basqueterms.

Notes
1We don’t take into accountthearticlesincein Basqueit goesbeforethecasemarkandsoattached

to thelemma,e.g.etxearen ’of thehouse’(lit. ’house-the-of’).

2In Basquewe candistinguishtwo maindifferenttypesof adjectives,postpositive andprepositive.

3Prepositive adjectives in Basquemay sometimesoccurafter the nounin NPsbut we didn’t find a
singleexampleof thisusesinceit is astylisticvariantthatis avoidedin technicalterminology.

4WeuseConstraintGrammar[Karlssonetal.1995]notationto expresssyntactictags.

5We have useda POS-basednotationfor simplicity, but we alsousesyntacticinformationto define
patterns.

6N standsfor noun,Apos is a postpositive adjective, Aprep is a prepositive adjectival, V is a lexical
verb,andADV is anadverbial.Nabsmeansthenounmustbe in theabsolutive caseandNnc is a noun
with no casemarkon it. Notethat in Basqueonly thelastword in a NP cantake a casemarkotherthan
any of bothgenitives.
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