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Abstract
In natural languageprocessingone of the most interestingtasksis the treatmentof complex lexical
units. In this paperwe focuson a specificcollocationtype anddealwith a formalised,pattern-based
descriptionof collocationsfor a Danishcomputationallexicon, an extensionof the PAROLE lexicon.
Wefirst describeourmethodologicalapproachto collocationsfrom theNLP pointof view. Secondly, we
analyseaselectionof frequentcollocationsfoundin ourcorpusanddiscussafew selectedmorphological
andsyntacticconstraintsthatapplyto verbalcollocations(our term).Publisheddictionariesareusedto
verify ourfindings.Wethensumuptheconstrainttypesto whichtheselectedcollocationsaresubjectand
organisethemin formalisedpatterns.Finally, we discussa productive convergenceof interestsbetween
traditionalandcomputationallexicographyin formalisedrepresentations.

1 Intr oduction

In all practicallexicography, oneof themostdiscussedtopicsis theappropriateselectionand
descriptionof lexical units that consistof morethana singleword. It is well known that they
frequentlycauseproblemsnot only for languagelearnersbut alsofor native speakers,because
boundword combinationscannotbe understoodor producedfully compositionallyby using
generalrulesof the language.(This is discussedfrom the lexicographer’s point of view in e.g.
[Moon, 1992] and[Heid, 1998]).Complex lexical units arecoherentand(moreor less)lexi-
calisedbuilding blocksof thelanguageandbelongassuchto thevocabulary. Thelexicalisation
of word combinationsis a processof step-by-stepprogressionthat is influencedby different
factors.The processresultsin a large numberof cohesionstagesthat canbe classifiedalong
variousaxes,seee.g.in [Bensonet al., 1986]and[Alexander, 1992].

In this connection,lexicographersareconcernedwith thefollowing basicquestions:

� whatkindsof word combinationsshouldbein thedictionary
� whatis theirproperpositionin themacro-andmicrostructureof thedictionary
� whatsortsof linguistic informationshouldbeencodedwith thedifferentword combina-

tion types.

In thefollowing,weusetheterm‘dictionary’ for publishedlexical datacollectionsfor humans,
andtheterm‘lexicon’ for computationallexical datacollectionsfor machineuse,e.g.for natural
languageprocessing,henceforthNLP.

In NLP, non-compositionalityis acrucial,but uptill now alessstudiedproblemfor thelexicon.
Generally, NLP systemsarebasedon linguistic rulesandregularpatternsthatdescribethepre-
dictableandsystematicbehaviour of language;supplementarynon-predictablebehavioursand
arbitrary choicesare treatedas exceptionsto theserules.Linguistic information represented
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in a lexicon mustbe very detailed,unambiguous,explicit, exhaustive andformalised.There-
fore, e.g.for machinetranslation,the lexicographerhasto considersomeadditionalquestions
originatingfrom thespecificrequirementsof computationalapplications.For exampleit is ob-
viousthatword sensedisambiguationis crucialespeciallyto machinetranslationaswell asto
ontology-basedinformationextraction.To this end,informationon the variety andfrequency
of co-occurrencesis essential.In order to discover which words co-occurand how frequent
a collocationis, it is importantto work both with existing dictionariesand large corpora,as
discussedin [Fontenelle1992a].

2 Approachand method
Ourapproachto thephenomenonof collocationis highly influencedby thedesignandpractical
developmentof aDanishNLP lexiconin theSTO project.1 This lexiconprojectis anextension
of theDanishPAROLE 2 lexicon thestructureandmodelof which will bebriefly describedin
section4. Theaim of theprojectis to developa large-scaleDanishlexicon for languagetech-
nologyapplicationsusingtheDanishPAROLE-lexicon consistingof 20,000generallanguage
entriesasthepointof departure.TheSTO lexiconwill containapprox.45,000generalandspe-
cialisedlanguageentriesincludingsemanticinformationpartof which will bebasedon reuse
of dataand specificationsfrom the SIMPLE3 -project.Thesewill result in approx.100,000
semanticreadings(meanings).

Well awarethataconsiderablenumberof lexical unitsin a text arerecurringboundwordcom-
binations,we regardencodingsuchword combinations,includingcollocations,in the lexicon
asoneof themostimportanttasksin orderto extendthe lexical andlinguistic coverage.With
theexceptionof subcategorisationinformationin the form of valency patterns(cf. section3),
thesehaveuntil now not beenincorporatedinto theSTO lexicon.

Our investigationinto recurrentboundword combinationsis basedon two Danishcorpora.
Thefirst andlargestonecomprises20million tokensfrom newspapertexts; thesecondoneis a
corpusof 4million tokensfrom newspapers,magazinesandbooks.Noneof thecorporaarepart-
of-speech-taggednor lemmatised,thereforetheprocessingof corpusevidencesinvolvesseveral
manuallycontrolledsteps,e.g.themanualpartitioningof concordancesinto subsetsbasedthe
part-of-speechinformation.Extensionof theavailablecorporaaswell astaggingof thecorpora
is in progress.WeusetheXkwic corpustool [Christ1993]for thecorpusinvestigations.Weare
awarethatour maincorpusis not well balancedandthat thepredominanceof newspapertext
might resultin abiasedconcordance.

In order to verify our findings, we also wantedto tracecandidatecollocationsidentified in
our corporain publisheddictionaries.To this endwe chosethreedictionariesof varioustypes.
For Danish,unfortunatelytheredoesnot exist any collocationaldictionaryassuch,unlike the
situationfor English.The only dictionaryof a relatedtype is DanskSprogbrug(‘Danish Us-
age’),henceforthDS,whichis a ‘Dictionary of styleandconstructions’.Weusedthe1st edition
(1976); however, a 2nd (only slightly modified) edition was publishedin 1995.The second
monolingualdictionaryusedis NudanskOrdbog,NDO [Politiken1999],amedium-sizedictio-
naryof currentDanish.Beingtheonly oneonthemarket, it is usedbothby nativespeakersand
languagelearners.Thethird oneis the largestDanish-Englishdictionary, Dansk-EngelskOrd-
bog,henceforthD-E [Vinterberg/Bodelsen1991].The last two dictionariesarealsopublished
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onCD-ROM. Thesedictionarieswerecreatedfor ratherdifferentpurposes,but all of themrely
on thenative languagecompetenceof theusers.Althoughall of themincorporatea numberof
collocations,noneof themprovidesthoroughandsystematicdescriptionsthat would be suf-
ficient for languagelearnersto avoid defective or inappropriateproductionof collocationsin
Danish.

This is not theright placeto discussthis topic in moredetail,thereforewe just mentiona few
generalobservationsthatarevalid for all dictionariesdiscussed:

� anexplicit or clearclassificationof word combinationsaccordingto their fixedness,etc.
is lacking

� theprincipleof selectionof thekeyword(s)is notalwaysclearto theuser
� word combinationsincludingcollocationsarerepresentedin canonicalform or asan il-

lustrativeusageexampleof thekeywordsense
� in caseof morethanonesinglepresentationof a collocationin the macrostructurethe

informationgivenin thesepresentationsis not alwaysidentical,this is confusingfor the
user

� the sense-orientedorderingof collocationswithin the article in question(i.e. in the mi-
crostructure)seemsin somecasesto becontra-intuitive(NDO andD-E).

� explicit informationgivenaboutlinguisticpropertiesspecificto collocationsis sparse,but
is supportedby exampleswhich requirehumanunderstandingof analogies,etc.

This illustratesthe lack of andneedfor a quantitatively andqualitatively reliabledictionaryof
collocations- althoughwe alsofounda large amountof valuableinformationin theelectron-
ically searchabledictionaries,which make relatedinformationgiven in differentplaceseasily
accessible.

3 Collocationsvs.valencystructur es
fr om an NLP point of view

In this presentationwe restrictourselvesto a subtypeof recurringword combinations,i.e. to
collocations,andwe deal in particularwith verbalcollocations.We usethe term ‘verbalcol-
location’ for all collocationtypesthat functionasa verbalphrase(VP) in a sentence.a verbal
collocationconsistsof averb(V) andanotherimmediateconstituent,whichcanbeanoun(N), a
nounphrase(NP),aprepositionalphrase(PP)or anadverbialphrase(ADVP).Thisis somewhat
differentfrom theusualterminology, which [HEID 1998]uses,e.g.noun-verb(N + V) colloca-
tions,but it seemsto beappropriatefor thespecificationsfor anNLP lexicon.Thereasonsfor
usingtheterm‘verbalcollocation’arethefollowing:

� a sequentialanalysisworking on surfacetext operatesfrom the left to the right andthe
canonicalandstraightforwardword orderof thesecollocationsis V + (N/NP/PP)asop-
posedto theGermanword order, which is N/NP + V (e.g.theDanishequivalentof Ger-
man‘in Gangkommen’is ‘kommei gang’)
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� in an automaticsentenceanalysis(parsing)it is important to recognisea phraseas a
potentialcollocationat anearlystage,thusa look-upof theverb in the lexicon will flag
this

� the primary focus of the lexicon is on morphologicaland syntacticfeatures,thus the
recognitionof the semanticallydominantconstituent(base)in the recognitionprocess
wouldnot bea trivial matter

Furtherinvestigationsinto semanticpropertiesandtypeswill probablyleadto additionalclas-
sificationcriteriaandanappropriatelyupdateddescriptionof collocations.

A preliminarydefinitionof a boundword combinationwasformulatedasfollows:a frequently
co-occurringword combinationof two or morecomponentsshowing a certaindegreeof struc-
turalandmeaningcohesion.Wedealespeciallywith wordcombinationshaving amorespecific
cohesionthanvalency constructions.The term ‘valency’ is usedin our approachnot only for
the numberof argumentsfor which a particularverb subcategorises,but more generallyfor
subcategorisationrequirementsof verbs,nounsandadjectives.

A distinctionbetweensyntacticallysubcategorisedor valency structures(describedby patterns)
andlexical collocationsis notalwaysclearcut,becausesubcategorisationis oftenfurtherspeci-
fiedwrt theselectionof aparticularco-occurringlexical item.A valency structurecontainsone
contentword (verb,nounor adjective)anda governedgrammaticalstructure(suchasa prepo-
sitionalphrase,infinitive,finite or infinite clause).Collocationsconsistof two mainimmediate
constituentsthatare(groupsof) contentwords(nouns,verbs,adjectivesandadverbs).Thenom-
inal constituenttypically carriesthemeaningandis thesemanticallyfixedpart(‘base’),whereas
theverbalonehasaweakenedmeaning(‘collocate’)whichmodifiesthesemanticaspectof the
collocationandprovidesit with propertiesof verbalinflection.

In the following, we will focuson verbalcollocationsconsistingof the verb ‘tage’ - that can
combinewith a wide selectionof words,leaving uswith very heterogeneousmaterial- anda
nounphrase,whichin somecasesis precededby apreposition.Weoutlineamethodto describe
the heterogeneousconstraintsto which thesecollocationtypesaresubject.The selectionof a
representativenumberof collocationswasbasedonanexhaustiveanalysisof theconcordances
extractedfrom thetwo corpora.

At thecurrentstageof theSTO lexicon, themostimportantpropertiesto beanalysedarecon-
straintson syntacticandlexical variability, which basicallydifferentiateboundword combina-
tionsfrom freecombinations.In this respect,it is alsoimportantto discerncollocationsconsist-
ing of a verbanda prepositionalphrasefrom valency instancesof a verb,having particularly
strongsubcategorisationandselectionalrestrictions.Theexamplesbelow illustratethatcollo-
cationsin (1) and(2) look very similar to instancesof structuressubcategorisedfor in (3) and
(4) on thesurface:

(1) tage til genmæle
’reply’ (lit.: take to reply)

(2) tage [ngt.] i øjesyn
’inspect[smth.]’ (lit.: take [smth.] into eye’s view)
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(3) tage til stranden/ i sommerhuset/ på indkøb
‘go to thebeach/to thesummerhouse/shopping’
(lit.: take to thebeach/in thesummerhouse/ on shopping)

(4) tage [ngt.] i skuffen/ fra skabet
‘take / get[smth.] from thedrawer/ from thecloset’

Theheadnounof thePPin (1) doesnotallow for any modificationatall, neitherdetermination
nor the insertionof anattributive,andtheonly modificationallowedfor in (2) is anadverbial
modificationof theverb. Thevalency boundPP’s in (3) and(4) allow for all kindsof modifica-
tionsof theheadnoun.

4 The PAROLE-model of lexical description

As thepoint of departurewe work with thePAROLE-modelin a versionthathasbeenslightly
modifiedfor Danish.Themodelhasa modulararchitecturecomprisingthreeindependent,but
linked layersof descriptionaccordingto a traditional division of linguistic information into
morphological,syntacticandsemantictypes.Oneof theimplicationsof this modularityis that
linguistic behaviours of wordsaredescribedindependentlyandbasedpurely on featuresob-
servableat theparticularlevelsin termsof morphological,syntacticandsemanticunits.A mor-
phologicalunit containstheexhaustivedescriptionof inflection,informationonpart-of-speech,
spellingvariantsanda few moreproperties.A syntacticunit containsinformationaboutthe
syntacticstructurescompatiblewith the lemmaincludingvalency andraising/control.These-
manticlevel is not yet instantiatedin our lexicon.Morphologicalandsyntacticunitsarelinked
to eachotheraccordingto their connectionwith theparticularlemma.

Thus,this modeldoesnot operatewith apre-definedlexical unit similar to thatin paperdictio-
naries.However, a ‘dictionary entry’ containingthelemmawith all representedmorphological
andsyntactic(andsemantic)informationcanbecompiledfrom the relevantunitsof the three
layersof description.Thisdescriptionmethodhastheadvantageof notbeingstaticwith regard
to a presentationof thelexical item togetherwith all relatedinformationin a singledictionary
entry. In printeddictionaries,informationis only linearly accessiblebeginningfrom thetop of
theentry. Decisionsregardingthepoint of representationof fixedexpressionsandcollocations
in the structureof the lexicon (aslemmasor sub-lemmas)arethereforein our context not of
primarytheoreticalrelevance,in contrastto thequestionsdiscussedin [Moon 1992]and[Heer
Henriksen1995].

4.1 Perspectivesfor the useof the PAROLE lexicons

EachNLP systemis devotedto aparticularapplication(e.g.machinetranslation)andthusit has
its own requirementsconcerninglexical coverage,informationcontent,organisationandstruc-
tureof thelexicon.Theaimof PAROLE wasto developa ‘poly-functional’ lexicontype,which
would berich, powerful andflexible enoughto provide relevantlexical informationpotentially
to any NLP system.The idealpictureof lexicon developmentis a very largeandcomprehen-
sive lexical databasefrom which customisedlexiconsfor individual systemscanbederivedon
demand.ThePAROLE lexicon conceptrepresentssignificantprogresstowardssucha general
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database,which is oneof the goodreasonsfor choosingthe DanishPAROLE lexicon asthe
pointof departurefor furtherdevelopment.Anothergoodreasonfor ourchoiceis thatPAROLE
lexiconshave beendevelopedfor 12 Europeanlanguages,a fact thatmakesmultilingual links
a challengingperspective in the future.Furthermore10,000lemmasof the PAROLE lexicons
havebeensuppliedwith detailedontology-basedsemanticinformationwithin theframework of
theSIMPLE project.

5 Towards a formalised representationof collocations
in the PAROLE model

Thecomplexity of the featuresof collocationsandthepossibilitiesfor their variouscombina-
tionsmakeastrictly modulardescriptionasrequiredby PAROLE verycumbersome.Therefore
it is useful to develop a methodbasedon extensive useof patternsin order to describemor-
phologicalandsyntacticfeaturesof collocationspieceby piece.A patternis in this sensea
generaliseddescriptionof a particularlinguistic behaviour consistingof a uniquecombination
of relevant information,which is expressedin termsof feature-valuepairs.This is consistent
with themethodusedfor descriptionof inflectionalbehaviours.

In the following section,we give a numberof simplified examplesin order to illustrate the
patternconstructionprocedure.Thelinguisticpropertiesdescribedin theseexamplesarerecog-
nisedfor eachof theselectedsearchwordsin a largenumberof corpusoccurrences.Oneof the
frequentDanishverbs,tage ‘to take’ hasin its variousinflectedformsroughly29,000instances,
of which themostfrequenteightcollocationsmakea totalof approximately8,000occurrences,
includingthecollocationtageansvar’ take/shouldertheresponsibility’with 3,128occurrences.
However, we areawareof the fact that suchfindingshave ratherlimited valuebecauseof the
sizeanda too homogenouscompositionof thecorpus.

5.1 Selectedconstraint types

Below, we focuson a few constrainttypesthataffect subtypesof verbalcollocations(Vcoll) in
differentways.Thefollowing shouldbeobserved

� Theverb tage ’ to take’ is usuallytransitive outsidethesecollocations,thusit is relevant
to recordconstraintsonpassivisation.

� If thecomponent(basenounor collocateverb)to bedescribedbehavesidenticallyin free
andcollocation-internaluseswrt a particularlinguistic feature,thenthecollocationwill
notbemarkedfor this featuresinceit is alreadydescribedin theregularpattern.

� For the sake of clarity, we first mark eachselectedconstraintseparately, andfinally the
markingsarecombinedinto uniquepatternsthatcoverall theseconstraintsfor thepartic-
ularcollocationsub-type.

In thefollowing tables,weuse[ ] to indicateanobligatoryslot to befilled in e.g.with anobject
NP, <> to indicateanoptionalslot thatcanbefilled in e.g.with aprepositionalobjectPPand()
to indicatea syntacticfunctionof a constituent.
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5.1.1 Inflection

Definitenessof nounsin Danishis expressedin two ways:by a suffix or by a separatearticle.
Numberis expressedby meansof a suffix. In caseswherethe numberof the nouncannotbe
recognisedby a suffix or cannotbe inferredfrom thenoun-adjective agreementproperties,we
considerthenounsingularindefinite[cf. Allen et al., 1995].

Vcoll subtype Number and Collocation example
Defin. of Obj. in canonicalform

V+N (obj) Sing.indef. tage affære
’intervene’(lit.: take affair)
tage kørekort
’ take driving lessons/topassone’s driving test’
(lit.: take driving licence)

V+NP (obj +PP) Sing.indef. tage bestikaf [ngt]
’ take stockof [sth]’

Sing.def. tage ærenfor [ngt/ngn]
’ take (the)creditfor [sth]’

V+NP (obj + <PP>) Sing.indef. tage stilling <til [ngt]>
‘make upone’s mind about[sth]’
(lit.: take attitudeto sth)

Sing.Indef/def tage ansvar/ansvaret <for [ngn/ngt] >
‘take/shouldertheresponsibilityfor sth’

Plu.indef. tage hensyn4 <til [ngn/ngt]>
’show considerationfor someone’/
’ take sthinto consideration’

V+NP (obj) Sing.def. tage sin afsked
NP: (poss.pron.obl.) ’resign’(lit.: take one’s resignation)

Table1: Collocationsandobjectnumberanddefiniteness

5.1.2 Passive transformation of the collocation

Danishhastwo waysof expressingpassive: the ’-s’ passive and the ‘blive’ passive’ marked
as ’s’ and ’b’ , respectively, for further descriptionsee[Allen et al., 1995]. If neitherof the
passive formsis applicable,themarkingis No_pass.If bothpassive formsarepossiblethereis
nomarking(Ø). Themarkingof passivisationrestrictionsbelow is notshowedin detail(several
combinationsof passivisationrestrictionsarepossible).
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Vcoll subtype Passivisation of Collocation examplein canonicalform
the collocation

V+N(obj) Ø tage affære
’intervene’(lit.: take affair)

No_b_pass tage kørekort
’ take driving lessons/topassone’s driving test’
(lit.: take driving licence)

V+NP(obj +PP) Ø tage bestikaf [ngt]
’ take stockof [sth]’

No_pass tage ærenfor [ngt/ngn]
’ take (the)creditfor [sth]’

V+NP(obj + <PP>) Ø tage stilling <til [ngt]>
‘make up one’s mind about[sth]’
(lit.: take attitudeto sth)

Ø tage hensyn<til [ngn/ngt]>
’show considerationfor someone’/
’ take sthinto consideration’

No_pass tage ansvar/ansvaret <for [ngn/ngt]>
’take/shouldertheresponsibilityfor sth’

V+NP(obj) No_pass tage sin afsked
NP: poss.pron.+N ’resign’(lit.: take one’s resignation)
(poss.pron.obl.
V+[NP(obj)]+PP Ø tage [ngt] i brug

‘put [sth] into service’
(lit.: take [sth] into use)

Ø tage [ngt] i øjesyn
’inspect[sth]’ (lit.: take [sth] into eye’s view)

V+PP Ø tage til genmæle
’reply’ (lit.: take to reply)

Table2: Collocationpassivizability

Insertion of a modifying element

Adverbialmodificationof theverbalcollocate- andtherebyof thecollocationasa whole - is
nearlyalwayspossiblewithout lossof the lexico-syntacticcohesion.However, this doesnot
hold for idiomatic expressions,like tage sit godetøj og gå ’walk out’ (lit.: take one’s good
clothesandleave)but this is outsidethescopeof our presentation.

Modification of the basenounby attributively usedadjective is eithernot possible(marking
no_a)or semanticallyrestricted(markingr_a)dependingon theparticularVcoll-subtype.We
expectto find someinstancesof collocations,which allow for unrestrictedor at leastveryflex-
ible setsof modifying adjectivesbut the materialstudiedso far shows no instancesof sucha
behaviour.

The marking r_a meansthat the insertionof adjectives is semanticallyhighly restrictedto a
finite setof intensifyinglexical items,e.g.særlig’special’,stor ’big’, afgørende’decisive’.
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Vcoll subtype Adjective insertion Collocation examplein canonicalform
V+N(obj) no_a tage affære

’intervene’ (lit.: take affair)
no_a tage kørekort

’ take driving lessons/topassone’s driving test’
(lit.: take driving licence)

V+NP(obj +PP) no_a tage bestikaf [ngt]
’ take stockof [sth]’

no_a tage ærenfor [ngt/ngn]
’ take (the)creditfor [sth]’

V+NP(obj + <PP>) r_a tage stilling <til [ngt]>
‘make up one’s mindabout[sth]’
(lit.: take attitudeto sth)

r_a tage hensyn<til [ngn/ngt]>
’show considerationfor someone’/
’ take sthinto consideration’

no_a tage ansvar/ansvaret <for [ngn/ngt]>
’take/shouldertheresponsibilityfor sth’

V+NP(obj) no_a tage sin afsked
NP:poss.pron.+N ’resign’(lit.: take one’s resignation)
(poss.pron.obl.)
V+[NP(obj)]+PP no_a tage [ngt] i 5 brug

‘put [sth] into service’(lit.: take [sth] into use)
r_a tage [ngt] i 2 øjesyn

’inspect[sth]’ (lit.: take [sth] into eye’s view)
V+PP no_a tage til genmæle

’reply’ (lit.: take to reply)

Table3: Adjective insertion

5.2 Formalised description

Theexamplesbelow show theaboveselectedrestrictionfeaturesin combinations,thefirst step
towardsa formaliseddescription.They arenot fully elaboratedpatterns;they just illustratepart
of theformalisation.

� tagekørekort

Vcoll = VP{no_b-pass},N(obj) {sing.indef.}, which preventsthe generationof the fol-
lowing ungrammaticalsentence(noundefinite,b_passive)

(5) *Kørekortet blev taget af hami går
(lit.: Thedriving testwaspassedby him yesterday)

but allows for thegrammatical,impersonalsentence

(6) Veddennekøreskole kankørekort tagespåenuge.
’At this driving schooldriving licencescanbepurchasedin aweek.’
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� tageærenfor [ngt]

Vcoll = VP{no_pass},N(obj){sing.def.},which preventsthegenerationof thefollowing
ungrammaticalsentence(nounindefinite,b_passive)

(7) *En ære for detvelgennemførteprojektblev tagetaf ham
(lit.: acreditfor thewell accomplishedprojectwastakenby him)

but allows for well-formedsentences,like

(8) Han tog ærenfor detvelgennemførteprojekt
’He took thecreditfor thewell accomplishedproject’.

Furtherpropertiesthat canbe subjectto constraintson the collocationaree.g. topicalisation,
makingsentenceslike thefollowing ungrammatical

(9) *Ærenfor detvelgennemførteprojekttog han
‘The creditfor thewell accomplishedprojecthetook’

andalsopronominalisationof theobjectwhichpreventsthefollowing kind of sentences

(10) *Hvadangåræren,tog handenfor detvelgennemførteprojekt
‘With respectto thecredit,hetook it for thewell accomplishedproject’

Anotheraspect,which we have not dealtwith here,is thechoiceof prepositionfollowing the
nounin many Vcoll subtypes.The prepositionof the collocationis often but not always the
prepositionwhich thenounsubcategorisesfor. Thenounhensyn‘consideration’normallyap-
pearswith the complex prepositionover for ‘towards’ but in the collocation tage hensyntil
(’show considerationfor someone’/’ take sth into consideration’)theprepositionhaschanged.
In our approachwesimplybind theprepositionto thecollocationalpattern,anapproachwhich
is appropriateandpracticalfor NLP.

6 Lexicographic relevance
of a formalised representationof collocations

The boundarybetweentraditional lexicographyi.e. the elaborationof dictionariesfor human
usersand computationallexicographyfor NLP purposesis getting gradually lesssharp.On
the one hand,traditional lexicographymakes increasinguseof e.g. computationaltools for
corpusanalysis,computer-aidededitorial systemsandelectronicpublishingmedia(CD-ROM
andInternet).On theotherhand,dictionarieselaboratedelectronicallyfor humanusemake up
valuablerepositoriesof accumulatedlexicographicexperienceandlinguistic information,such
assensedisambiguationandstyle marking,which canbe reusedin the constructionof NLP
lexicons.In the last two decades,muchinterestingresearchhasbeencarriedout in this field
concerningthe ability to exploit machine-readablelexical resourcesfor NLP applications.A
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comprehensive, generaldiscussionof the topic canbe found e.g.in [Boguraev/Briscoe1989]
andin [Heyn 1992].Thereferencedliteraturedealsmainlywith Englishmonolingualdictionar-
ies; [Fontenelle1992b]and[Heid 1994]concentrateon EnglishandFrench.Lesscomprehen-
sivebasicinvestigationsfor Danisharedocumentede.g.in [Boje/Braaasch1991]and[Braasch
1994].

We canthink of anoppositedirectionof reuse,that is anexploitationof thematerialcontained
in a lexical database.Althoughthis subjectseemsto belessfrequentlydiscussed,it is obvious
thatdetailedinformationgivenin anunambiguousandexplicit wayreadilycouldbeutilisedfor
otherpurposesthanNLP. TheSTO lexicon will provide a morecomprehensive descriptionof
collocationsthancanbefoundin existingDanishdictionaries.

More preciselytheformaliseddescriptionof eachcollocationcontains

� its canonicalform
� alist of featuresdefinedfor thecollocationtype,instantiatedby attribute-valuepairs,such

asphrasetype,constituentstructure,thesyntacticfunctionof eachconstituent,etc.
� a descriptionof constraintson eachof its constituentswhenever observed(comparedto

thefreeandunconstrainedoccurrenceof theconstituentword)
� computationalreferences(links) to theappropriatesingleword entriesthatareelements

of thecollocation.(Theseentriescontainfull inflectionalpatternsandsyntacticsubcate-
gorisationpatternsof theword, i.e. thedescriptionof their regularbehaviours).

In our opinion, particularly lexicographersworking on learner’s dictionariescould take ad-
vantageof well-structuredinformation that can be computationallyderived from the lexical
database.On the other hand,meaningdescriptionsand other semanticinformation - which
makeupanessentialpartof dictionaries- mustbedealtwith additionally.

7 Conclusion

In this paperwe focussedon the extensionof an existing lexicon within the framework of
the STO-project,consideringthe lexical coverage(the numberof the lexical items) and the
linguistic coverage(the typesof lexical items).For reasonsof the bestpossible‘cost/benefit
ratio’ with respectto theextensionverbalcollocationtypeswerechosenasthefirst to bedealt
with.

The approachpresentedbrings togetherresultsof linguistic analysis,computationalmethods
andapplicationrequirements.Thegeneralstrategy we optedfor wasfirstly, to subdivide infor-
mationoncomplex linguistic featuresinto many partsin accordancewith thelayersof descrip-
tion, secondlyto formalisetheinformationpiecesin accordancewith thedescriptive language
andfinally, to link themcoherentlytogetherthroughthelayers.This strategy, developedin de-
tails for the encodingverbalcollocations,canbe appliedto further typesof complex lexical
itemssinceit is adaptedto a conceptualmodelthatallows for complex andstructureddescrip-
tions.Theselectionandlinguistic analysisof further frequenttypesboundword combinations
arestill outstandinganda designof practicalencodingroutinesaswell. Moreover, thequanti-
tativeandqualitative impactof theextensionmethodson thelexiconneedsto beverified.
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In awidercontext, STO is thefirst nationalfollow-upof thePAROLE-projectbut probablyalso
othernationalgroupswill follow. Therefore,it is importantto beconsistentwith thePAROLE-
modelanddescriptivemethodsin orderto ensurethatthenationallyproducedlexiconsremain
compatibleto eachother. Multilingual linking of thelexiconsfor NLP applicationsis anactual
andchallengingperspective.

Notes
1SprogTeknologiskOrdbog(’LanguageTechnologyLexicon’), i.e. a Danishlexicon for NLP appli-

cations.A projectinitiatedby Centrefor LanguageTechnology, Copenhagen.
2LE-PAROLE-project(PreparatoryAction for linguisticResourcesOrganisationfor LanguageEngi-

neering)1996-1998developedNLP lexiconsfor 12 Europeanlanguages.
3TheLE-SIMPLE-project(SemanticInformationonMultifunctionalPlurilingualLexica)extendsthe

PAROLE-lexicawith semanticinformation.
4The numberof the nounin this examplecanonly be inferredfrom an attributive adjective which

agreesin number.
5It shouldbe noticedthat the objectnounof theseexamplesis an obligatorycomplementsubcate-

gorisedfor by thecollocationasa whole.This implies that thecanonicalform of thesecollocationsis
discontinuous.Themodifiednounis theheadnounof thePP.
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