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Abstract

In naturallanguageprocessingone of the mostinterestingtasksis the treatmentof complec lexical
units. In this paperwe focus on a specificcollocationtype and deal with a formalised,pattern-based
descriptionof collocationsfor a Danishcomputationalexicon, an extensionof the PAROLE lexicon.
Wefirst describeour methodologicahpproacho collocationsfrom the NLP point of view. Secondlywe
analyseaselectiorof frequentcollocationgoundin our corpusanddiscussafew selectednorphological
andsyntacticconstraintghatapply to verbalcollocations(our term). Publisheddictionariesareusedto
verify ourfindings.Wethensumuptheconstraintypesto which theselectedollocationsaresubjectand
organisethemin formalisedpatternsFinally, we discussa productve convergenceof interestsetween
traditionalandcomputationalexicographyin formalisedrepresentations.

1 Intr oduction

In all practicallexicography oneof the mostdiscussedopicsis the appropriateselectionand
descriptionof lexical units that consistof morethana singleword. It is well known thatthey
frequentlycauseproblemsnot only for languagdearnersbhut alsofor native spealers,because
boundword combinationscannotbe understoocor producedfully compositionallyby using
generalrulesof thelanguage(Thisis discussedrom the lexicographers point of view in e.g.
[Moon, 1992] and[Heid, 1998]). Comple lexical units are coherentand (more or less)lexi-
calisedbuilding blocksof thelanguageandbelongassuchto thevocalulary. Thelexicalisation
of word combinationss a processof step-by-stegprogressiorthatis influencedby different
factors.The procesgesultsin a large numberof cohesionstageshat canbe classifiedalong
variousaxes,seee.g.in [Bensonetal., 1986]and[Alexander1992].

In this connection|exicographerareconcernedvith the following basicquestions:

e whatkindsof word combinationshouldbein thedictionary

e whatis their properpositionin themacro-andmicrostructureof thedictionary

e whatsortsof linguistic informationshouldbe encodedvith the differentword combina-
tion types.

In thefollowing, we usetheterm‘dictionary’ for publishedexical datacollectionsfor humans,
andtheterm‘lexicon’ for computationalexical datacollectionsfor machineuse e.g.for natural
languageprocessinghencefortiNLP.

In NLP, non-compositionalitys a crucial,but uptill now alessstudiedproblemfor thelexicon.
Generally NLP systemsarebasedon linguistic rulesandregular patternghatdescribethe pre-
dictableandsystematidehaiour of languagesupplementaryon-predictabldehaioursand
arbitrary choicesare treatedas exceptionsto theserules. Linguistic information represented
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in a lexicon mustbe very detailed,unambiguousexplicit, exhaustie andformalised.There-
fore, e.g.for machinetranslation the lexicographetasto considersomeadditionalquestions
originatingfrom the specificrequirement®f computationabpplications For exampleit is ob-
viousthatword sensalisambiguations crucial especiallyto machinetranslationaswell asto
ontology-basednformation extraction. To this end,informationon the variety and frequeng
of co-occurrencess essentialln orderto discover which words co-occurand how frequent
a collocationis, it is importantto work both with existing dictionariesand large corpora,as
discussedn [Fontenellel992a].

2 Approachand method

Ourapproacho thephenomenonf collocationis highly influencedoy thedesignandpractical
developmenbf a DanishNLP lexiconin the STO project.! Thislexicon projectis anextension
of the DanishPAROLE 2 lexicon the structureandmodelof which will be briefly describedn
section4. The aim of the projectis to develop a large-scaleDanishlexicon for languageech-
nology applicationsusingthe DanishPAROLE-lexicon consistingof 20,000generallanguage
entriesasthe pointof departureThe STO lexiconwill containapprox.45,000generalndspe-
cialisedlanguageentriesincluding semantianformationpart of which will be basedon reuse
of dataand specificationdrom the SIMPLES -project. Thesewill resultin approx.100,000
semantiadeadinggmeanings).

Well awarethata considerableaumberof lexical unitsin atext arerecurringboundword com-
binations,we regardencodingsuchword combinationsjncluding collocations,in the lexicon
asoneof themostimportanttasksin orderto extendthe lexical andlinguistic coverage With
the exceptionof subcatgorisationinformationin the form of valengy patterngcf. section3),
thesehave until now not beenincorporatednto the STO lexicon.

Our investigationinto recurrentboundword combinationsis basedon two Danish corpora.
Thefirst andlargestonecomprise20 million tokensfrom newspapetexts; thesecondneis a
corpusof 4 million tokensfrom newspapersmagazinesandbooks.Noneof thecorporaarepart-
of-speech-taggedorlemmatisedthereforethe processingf corpusevidencesnvolvesseveral
manuallycontrolledstepse.g.the manualpartitioningof concordancesito subsetbasedhe
part-of-speecinformation.Extensiorof theavailablecorporaaswell astaggingof thecorpora
isin progressWe usethe Xkwic corpustool [Christ 1993]for thecorpusinvestigations\We are
awarethat our main corpusis not well balancedandthatthe predominancef nevspapeitext

mightresultin abiasedconcordance.

In orderto verify our findings, we also wantedto trace candidatecollocationsidentified in
our corporain publisheddictionaries.To this endwe chosethreedictionariesof varioustypes.
For Danish,unfortunatelytheredoesnot exist ary collocationaldictionaryassuch,unlike the
situationfor English. The only dictionaryof a relatedtype is DanskSprogbrug(‘Danish Us-
age’),henceforttDS, whichis a‘Dictionary of styleandconstructions’We usedthe 1% edition
(1976); however, a 2" (only slightly modified) edition was publishedin 1995. The second
monolingualdictionaryusedis NudanskOrdbog,NDO [Politiken1999],amedium-sizelictio-
naryof currentDanish.Beingtheonly oneonthemarket, it is usedbothby native spealersand
languagdearnersThethird oneis the largestDanish-Englistdictionary Dansk-EngelsiOrd-
bog, henceforthD-E [Vinterbeg/Bodelseril991]. The lasttwo dictionariesare alsopublished
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on CD-ROM. Thesedictionarieswerecreatedor ratherdifferentpurposesbut all of themrely
on the native languagecompetencef the users Althoughall of themincorporatea numberof
collocations,noneof them providesthoroughand systematiadescriptionghat would be suf-
ficient for languagdearnersto avoid defectve or inappropriateproductionof collocationsin
Danish.

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

e anexplicit or clearclassificatiorof word combinationsaccordingto their fixednessetc.
is lacking

e theprinciple of selectionof the keyword(s)is notalwaysclearto theuser

e word combinationgncluding collocationsarerepresenteé canonicaform or asanil-
lustrative usageaxampleof the keyword sense

¢ in caseof morethanonesingle presentatiorof a collocationin the macrostructurehe
informationgivenin thesepresentationss not alwaysidentical,this is confusingfor the
user

¢ the sense-orientedrderingof collocationswithin the article in question(i.e. in the mi-
crostructureseemsn somecasedo be contra-intuitve (NDO andD-E).

e explicit informationgivenaboutlinguistic propertiespecificto collocationds sparsebut
is supportedby exampleswhich requirehumanunderstandingf analogiesetc.

This illustratesthe lack of andneedfor a quantitatvely andqualitatively reliabledictionary of

collocations- althoughwe alsofound a large amountof valuableinformationin the electron-
ically searchablelictionarieswhich make relatedinformationgivenin differentplaceseasily
accessible.

3 Collocationsvs. valencystructur es
from an NLP point of view

In this presentatiorwe restrictourselesto a subtypeof recurringword combinationsj.e. to
collocations,andwe dealin particularwith verbalcollocations.We usethe term ‘verbalcol-
location’ for all collocationtypesthatfunctionasa verbalphrasegVP) in a sentencea verbal
collocationconsistf averb(V) andanotheimmediateconstituentywhichcanbeanoun(N), a
nounphrasgNP),aprepositionaphrasg PP)or anadwerbialphras ADVP). Thisis someavhat
differentfrom the usualterminology which[HEID 1998]usesg.g.noun-\erb(N + V) colloca-
tions, but it seemdgo be appropriatdor the specificationgor an NLP lexicon. The reasongor
usingtheterm‘verbalcollocation’arethefollowing:

e asequentiabnalysisworking on surfacetext operategrom the left to the right andthe
canonicalandstraightforvard word order of thesecollocationsis V + (N/NP/PP)asop-
posedto the Germarnword order which is N/NP + V (e.g.the Danishequvalentof Ger
man'‘in Gangkommen'is ‘komme gang’)
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e in an automaticsentenceanalysis(parsing)it is importantto recognisea phraseas a
potentialcollocationat an early stage thusa look-up of the verbin the lexicon will flag
this

e the primary focus of the lexicon is on morphologicaland syntacticfeatures,thus the
recognitionof the semanticallydominantconstituent(base)in the recognitionprocess
would not beatrivial matter

Furtherinvestigationsnto semantigropertiesandtypeswill probablyleadto additionalclas-
sificationcriteriaandanappropriatelyupdateddescriptionof collocations.

A preliminarydefinition of aboundword combinatiorwasformulatedasfollows: a frequently
co-occurringword combinationof two or morecomponentshaowving a certaindegreeof struc-
turalandmeaningcohesionWe dealespeciallywith word combinationdiaving amorespecific
cohesionthanvalengy constructionsThe term ‘valeng’ is usedin our approachmot only for

the numberof amgumentsfor which a particularverb subcatgorises,but more generallyfor

subcatgorisationrequirement®f verbs,nounsandadjectves.

A distinctionbetweersyntacticallysubcatgorisedor valeng structuregdescribedy patterns)
andlexical collocationds notalwaysclearcut, becausesubcatgorisationis oftenfurtherspeci-

fiedwrt theselectionof a particularco-occurringexical item. A valeng structurecontainsone

contentword (verb,nounor adjectve) anda governedgrammaticaktructure(suchasa prepo-

sitional phrasejnfinitive, finite or infinite clause) Collocationsconsistof two mainimmediate
constituentshatare(groupsof) contentwords(nounsyerbs,adjectvesandadwerbs). Thenom-

inal constituentypically carriesthemeaningandis thesemanticallyffixedpart(‘base’),whereas
theverbalonehasawealenedmeaning(‘collocate’) which modifiesthe semanticaspecbof the

collocationandprovidesit with propertiesof verbalinflection.

In the following, we will focuson verbalcollocationsconsistingof the verb ‘tage’ - that can
combinewith a wide selectionof words, leaving us with very heterogeneousaterial- anda
nounphrasewhichin somecasess precededby apreposition\We outlineamethodto describe
the heterogeneousonstraintdo which thesecollocationtypesare subject.The selectionof a
representatie numberof collocationsvasbasedn anexhaustve analysisof theconcordances
extractedfrom thetwo corpora.

At the currentstageof the STO lexicon, the mostimportantpropertieso be analysedarecon-
straintson syntacticandlexical variability, which basicallydifferentiateboundword combina-
tionsfrom freecombinationsin this respectit is alsoimportantto discerncollocationsconsist-
ing of averbanda prepositionalphrasefrom valeng instanceof a verb, having particularly
strongsubcatgorisationandselectionakestrictions.The examplesbelow illustratethatcollo-

cationsin (1) and(2) look very similar to instance®f structuressubcatgorisedfor in (3) and
(4) onthesurface:

(1) tagetil genmeele
‘reply’ (lit.: take to reply)
(2) tage[ngt.] i gjesyn
'inspect[smth.]’ (lit.: take [smth.]into eye’s view)
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(3) tagetil strander/ i sommerhusétpaindkab

‘go to the beach/to the summerouse/shopping’

(lit.: take to thebeachin thesummerhouse/ onshopping)
(4) tage[ngt.] i skufen/ fra skabet

‘take / get[smth.]from thedrawer/from thecloset’

Theheadnounof the PPin (1) doesnotallow for any modificationat all, neitherdetermination
nor the insertionof an attributive, andthe only modificationallowed for in (2) is anadwerbial

modificationof theverh Thevaleny boundPP5sin (3) and(4) allow for all kindsof modifica-

tionsof theheadnoun.

4 The PAROLE-model of lexical description

As the point of departureave work with the PAROLE-modelin aversionthathasbeenslightly
modifiedfor Danish.The modelhasa modulararchitecturecomprisingthreeindependenthut
linked layersof descriptionaccordingto a traditional division of linguistic informationinto
morphological syntacticandsemantiaypes.Oneof theimplicationsof this modularityis that
linguistic behaiours of words are describedndependentliyand basedpurely on featuresob-
senableattheparticularlevelsin termsof morphological syntacticandsemantianits. A mor-
phologicalunit containghe exhaustve descriptionof inflection,informationon part-of-speech,
spelling variantsand a few more properties A syntacticunit containsinformation aboutthe
syntacticstructurescompatiblewith the lemmaincluding valeng andraising/control.The se-
manticlevel is notyetinstantiatedn our lexicon. Morphologicalandsyntacticunitsarelinked
to eachotheraccordingo their connectiorwith the particularlemma.

Thus,this modeldoesnot operatewith a pre-definedexical unit similar to thatin paperdictio-
naries.However, a‘dictionary entry’ containingthe lemmawith all representedhorphological
andsyntactic(and semantic)nformationcanbe compiledfrom the relevantunits of the three
layersof description.This descriptionrmethodhasthe advantageof not beingstaticwith regard
to a presentatiorof the lexical item togetherwith all relatedinformationin a singledictionary
entry. In printeddictionariesjnformationis only linearly accessibldeginning from thetop of
the entry. Decisionsregardingthe point of representatioof fixed expressionandcollocations
in the structureof the lexicon (aslemmasor sub-lemmasgrethereforein our context not of
primarytheoreticakelevance,in contrasto the questionsliscussedn [Moon 1992]and[Heer
Henriksen1995].

4.1 Perspectvesfor the useof the PAROLE lexicons

EachNLP systems devotedto a particularapplication(e.g.machinetranslation)andthusit has
its own requirementgoncerningexical coverage jnformationcontent,organisatiorandstruc-
tureof thelexicon. Theaim of PAROLE wasto developa ‘poly-functional’ lexicontype,which
would berich, powerful andflexible enoughto provide relevantlexical informationpotentially
to ary NLP system.The ideal picture of lexicon developmentis a very large andcomprehen-
sive lexical databasérom which customisedexiconsfor individual systemsanbe derivedon
demand.The PAROLE lexicon conceptrepresentsignificantprogresgsowardssucha general
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databasewhich is one of the goodreasondor choosingthe DanishPAROLE lexicon asthe
pointof departurdor furtherdevelopmentAnothergoodreasorfor our choiceis thatPAROLE
lexiconshave beendevelopedfor 12 Europearlanguagesa factthatmakes multilingual links
a challengingperspecitie in the future. Furthermorel0,000lemmasof the PAROLE lexicons
have beensuppliedwith detailedontology-basedemantianformationwithin theframework of
the SIMPLE project.

5 Towards a formalised representationof collocations
in the PAROLE model

The compleity of the featuresof collocationsandthe possibilitiesfor their variouscombina-
tionsmake a strictly modulardescriptiorasrequiredby PAROLE very cumbersomerlherefore
it is usefulto develop a methodbasedon extensie useof patternsin orderto describemor
phologicaland syntacticfeaturesof collocationspieceby piece.A patternis in this sensea
generalisedlescriptionof a particularlinguistic behaiour consistingof a uniquecombination
of relevantinformation,which is expressedn termsof feature-@alue pairs. This is consistent
with the methodusedfor descriptionof inflectionalbehaiours.

In the following section,we give a numberof simplified examplesin orderto illustrate the
patternconstructiormprocedureThelinguistic propertieslescribedn theseexamplesarerecog-
nisedfor eachof theselectedgsearchwordsin alarge numberof corpusoccurrencesOneof the
frequentDanishverbs tage ‘to take’ hasin its variousinflectedformsroughly29,000instances,
of whichthe mostfrequenteightcollocationamake a total of approximately8,0000ccurrences,
includingthecollocationtage ansvar take/shouldetheresponsibility’'with 3,128occurrences.
However, we are awareof the fact that suchfindings have ratherlimited valuebecausef the
sizeandatoo homogenousompositionof the corpus.

5.1 Selectedconstraint types

Below, we focuson afew constraintypesthataffect subtypeof verbalcollocations(Vcoll) in
differentways.Thefollowing shouldbe obsened

e Theverbtage 'to take’ is usuallytransitve outsidethesecollocations thusit is relevant
to recordconstraint®n passvisation.

¢ If thecomponen{basenounor collocateverb)to bedescribedehaesidenticallyin free
andcollocation-internaliseswrt a particularlinguistic feature thenthe collocationwill
not be markedfor this featuresinceit is alreadydescribedn theregularpattern.

e For the sale of clarity, we first mark eachselectedconstraintseparatelyandfinally the
markingsarecombinednto uniquepatternghatcover all theseconstraintgor thepartic-
ular collocationsub-type.

In thefollowing tableswe use[ ] to indicateanobligatoryslotto befilled in e.g.with anobject
NP, <> to indicateanoptionalslotthatcanbefilled in e.g.with a prepositionabbjectPPand()
to indicatea syntacticfunction of a constituent.
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5.1.1 Inflection

Definitenesf nounsin Danishis expressedn two ways:by a suffix or by a separatarticle.
Numberis expressedy meansof a suffix. In casesvherethe numberof the nouncannotbe
recognisedy a suffix or cannotbeinferredfrom the noun-adjectie agreemenpropertiesywe
considerthe nounsingularindefinite[cf. Allen etal., 1995].

Vcoll subtype Number and | Collocation example
Defin. of Obj. | in canonicalform
V+N (obj) Sing.indef. tage affeere
‘intervene’ (lit.: take affair)
tage karelort

"take driving lessons/t@assones driving test’
(lit.: take driving licence)

V+NP (obj +PP) Sing.indef. tage bestikaf [ngt]

"take stockof [sth]’

Sing.def. tage eerenfor [ngt/ngn]

"take (the)creditfor [sth]’

V+NP (obj + <PP>) | Sing.indef. tage stilling <til [ngt]>

‘make up ones mind about[sth]’

(lit.: take attitudeto sth)
Sing.Indef/def| tage ansvar/ansvaat <for [ngn/ng{ >
‘take/shouldetheresponsibilityfor sth’
Plu.indef. tage hensyf <til [ngn/ngt]>

'shav consideratiorior someone’/
"take sthinto consideration’

V+NP (obj) Sing.def. tage sinafsled

NP: (poss.pronobl.) ‘resign’ (lit.: take onesresignation)

Tablel: Collocationsandobjectnumberanddefiniteness

5.1.2 Passvetransformation of the collocation

Danishhastwo ways of expressingpassve: the ’-s’ passve andthe ‘blive’ passve’ marked
as’s’ and’b’, respectiely, for further descriptionsee[Allen et al., 1995]. If neitherof the
passve formsis applicablethe markingis No_passif both passve formsarepossiblethereis
no marking(@). Themarkingof passvisationrestrictionsbelow is notshovedin detail (several
combinationf passvisationrestrictionsarepossible).
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Vcoll subtype

Passvisation of
the collocation

Collocation examplein canonicalform

V+N(obj)

D

tage affeere
'intervene’ (lit.. take affair)

No_b_pass

tage kagrelort
"take driving lessons/tgassones driving test’
(lit.: take driving licence)

V+NP(obj +PP)

tage bestikaf [ngt]
"take stockof [sth]

No_pass

tage eerenfor [ngt/ngn]
"take (the)creditfor [sth]’

V+NP(obj + <PP>)

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

tage hensyrxtil [ngn/ngt]>
'shawv consideratiorfor someone’/
'take sthinto consideration’

No_pass

tage ansvar/ansvaat <for [ngn/ngi>
'take/shouldetheresponsibilityfor sth’

V+NP(0obj)
NP: poss.pron+N
(poss.pronobl.

No_pass

tage sin afsled
‘resign’(lit.: take ones resignation)

V+[NP(obj)]+PP

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

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

V+PP

tage til genmeele
‘reply’ (lit.: take to reply)

Table2: Collocationpassvizability

Insertion of a modifying element

Adverbial modificationof the verbalcollocate- andtherebyof the collocationasa whole - is
nearly always possiblewithout loss of the lexico-syntacticcohesion However, this doesnot
hold for idiomatic expressions|ik e tage sit godetgj og ga 'walk out’ (lit.: take one’s good

clothesandleave) but thisis outsidethe scopeof our presentation.

Modification of the basenoun by attributively usedadjectve is either not possible(marking
no_a)or semanticallyrestricted(markingr_a) dependingon the particularVcoll-subtype . We
expectto find someinstance®f collocationswhich allow for unrestrictecbr at leastvery flex-
ible setsof modifying adjectvesbut the materialstudiedso far shovs no instancef sucha

behaiour.

The markingr_a meansthat the insertionof adjectvesis semanticallyhighly restrictedto a
finite setof intensifyinglexical items,e.g.seaerlig’special’,stor’big’, afggrende decisve’.
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Vcoll subtype Adjective insertion | Collocation examplein canonicalform
V+N(obj) no_a tage affeere
‘intervene’ (lit.: take affair)
no_a tage kgrekort

"take driving lessons/t@assones driving test’
(lit.: take driving licence)

V+NP(obj +PP) no_a tage bestikaf [ngt]
"take stockof [sth]’
no_a tage aenfor [ngt/ngn]
'take (the) creditfor [sth]’
V+NP(obj + <PP>) | r_a tage stilling <til [ngt]>

‘make up ones mind about[sth]’
(lit.: take attitudeto sth)

r a tage hensyrktil [ngn/ngt]>

'shaw consideratiorfor someone’/
"take sthinto consideration’

no_a tage ansvar/ansvaat <for [ngn/ng{>
"take/shouldetheresponsibilityfor sth’
V+NP(obj) no_a tage sin afsled
NP: poss.pron+N ‘resign’ (lit.: take onesresignation)
(poss.pronobl.)
V+[NP(0obj)]+PP no_a tage [ngt] i ° brug
‘put [sth] into service’(lit.: take [sth]into use)
r a tage [ngt] i » gjesyn
‘inspect[sth]’ (lit.: take [sth] into eye’s view)
V+PP no_a tagetil genmeele

‘reply’ (lit.: take to reply)

Table3: Adjective insertion

5.2 Formaliseddescription

Theexamplesbelon shav the above selectedestrictionfeaturesn combinationsthefirst step
towardsaformaliseddescriptionThey arenotfully elaborategatternsthey justillustratepart
of the formalisation.

o tage korelort

Vcoll = VP{no_b-pass}N(obj) {sing.indef.}, which preventsthe generatiorof the fol-
lowing ungrammaticasentencénoundefinite,b_passie)

(5) *Kgrekortetblev taget af hami gar
(lit.: Thedriving testwaspassedy him yesterday)

but allows for thegrammaticaljmpersonakentence

(6) Veddennekgreslole kankgekort tagespa enuge.
'At this driving schooldriving licencescanbe purchasedn aweek.
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e tageseenfor [ngt]

Vcoll = VP{no_pass}N(obj){sing.def.}, which preventsthe generatiorof the following
ungrammaticasentencénounindefinite,b_passie)

(7) *En eeefor detvelgennemfartgrojektblev tagetaf ham
(lit.: acreditfor thewell accomplishegbrojectwastakenby him)

but allows for well-formedsentencedik e

(8) Hantog eeenfor detvelgennemfarterojekt
'He took the creditfor thewell accomplishegbroject’.

Furtherpropertiesthat can be subjectto constraintson the collocationare e.g.topicalisation,
makingsentencesk e thefollowing ungrammatical

(9) *&renfor detvelgennemfartgrojekttog han
‘The creditfor thewell accomplishegbrojecthetook’

andalsopronominalisatiorof the objectwhich preventsthe following kind of sentences

(10) *Hvadangarezeen,tog handenfor detvelgennemfartgrojekt
‘With respecto the credit,hetook it for thewell accomplishegbroject’

Anotheraspectwhich we have not dealtwith here,is the choiceof prepositionfollowing the
nounin mary Vcoll subtypesThe prepositionof the collocationis often but not alwaysthe
prepositionwhich the nounsubcatgorisesfor. The nounhensyriconsideration’normally ap-
pearswith the complex prepositionover for ‘towards’ but in the collocationtage hensyntil
('shaw consideratiorfor someone’/ take sthinto consideration’the prepositionhaschanged.
In our approachwe simply bind the prepositionto the collocationalpattern,anapproachwhich
is appropriateandpracticalfor NLP.

6 Lexicographicrelevance
of a formalised representationof collocations

The boundarybetweentraditionallexicographyi.e. the elaborationof dictionariesfor human
usersand computationalexicographyfor NLP purposess getting graduallylesssharp.On
the one hand, traditional lexicographymalkes increasinguse of e.g. computationakools for
corpusanalysis,computefraidededitorial systemsandelectronicpublishingmedia(CD-ROM
andInternet).On the otherhand,dictionarieselaboratedtlectronicallyfor humanusemalke up
valuablerepositorieof accumulatedexicographicexperienceandlinguistic information,such
as sensedisambiguatiorand style marking, which canbe reusedin the constructionof NLP
lexicons.In the lasttwo decadesmuchinterestingresearcthasbeencarriedout in this field
concerningthe ability to exploit machine-readablkiexical resourcedor NLP applications A
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comprehensie, generaldiscussiorof the topic canbe found e.g.in [Bogurae/Briscoe1989]
andin [Heyn 1992]. Thereferencediteraturedealsmainly with Englishmonolingualdictionar
ies; [Fontenelle1992b]and[Heid 1994] concentraten EnglishandFrench.Lesscomprehen-
sive basicinvestigationgor Danisharedocumentee.g.in [Boje/Braaascii991]and[Braasch
1994].

We canthink of anoppositedirectionof reusethatis anexploitation of the materialcontained
in alexical databaseAlthoughthis subjectseemdo be lessfrequentlydiscussedit is obvious
thatdetailedinformationgivenin anunambiguousndexplicit way readilycouldbe utilisedfor

otherpurposeghanNLP. The STO lexicon will provide a morecomprehensie descriptionof

collocationghancanbefoundin existing Danishdictionaries.

More preciselythe formaliseddescriptionof eachcollocationcontains

e its canonicaform

e alist of featureslefinedfor thecollocationtype,instantiatedy attribute-valuepairs,such
asphraseype,constituenstructure the syntacticfunction of eachconstituentgtc.

e adescriptionof constrainton eachof its constituentsvhenerer obsened (comparedo
thefreeandunconstrainedccurrencef the constituentvord)

e computationateferenceglinks) to the appropriatesingleword entriesthatareelements
of the collocation.(Theseentriescontainfull inflectionalpatternsandsyntacticsubcate-
gorisationpatternsof theword, i.e. the descriptionof their regularbehaiours).

In our opinion, particularly lexicographersworking on learners dictionariescould take ad-
vantageof well-structuredinformation that can be computationallyderived from the lexical
databaseOn the other hand, meaningdescriptionsand other semanticinformation - which
malke up anessentiapartof dictionaries- mustbe dealtwith additionally

7 Conclusion

In this paperwe focussedon the extensionof an existing lexicon within the framewvork of

the STO-project, consideringthe lexical coverage(the numberof the lexical items) and the

linguistic coverage(the typesof lexical items). For reasonsf the bestpossible‘cost/benefit
ratio’ with respecto the extensionverbalcollocationtypeswerechoserasthefirst to be dealt
with.

The approachpresentedringstogetherresultsof linguistic analysis,computationaimethods
andapplicationrequirementsT he generalstratgy we optedfor wasfirstly, to subdvide infor-
mationon comple linguistic featuresnto mary partsin accordancevith thelayersof descrip-
tion, secondlyto formalisethe informationpiecesin accordancevith the descriptve language
andfinally, to link themcoherentlytogetherthroughthe layers.This strateyy, developedin de-
tails for the encodingverbal collocations,can be appliedto further typesof complex lexical
itemssinceit is adaptedo a conceptuamodelthatallows for complex andstructureddescrip-
tions. The selectionandlinguistic analysisof furtherfrequenttypesboundword combinations
arestill outstandinganda designof practicalencodingroutinesaswell. Moreover, the quanti-
tative andqualitatve impactof the extensionmethodson the lexicon needgo be verified.
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In awider context, STO is thefirst nationalfollow-up of the PAROLE-projectbut probablyalso
othernationalgroupswill follow. Thereforejt is importantto be consistentvith the PAROLE-
modelanddescriptve methodsn orderto ensurethatthe nationallyproducedexiconsremain
compatibleto eachother Multilingual linking of thelexiconsfor NLP applicationgs anactual
andchallengingperspectie.

Notes

1SprogEknologiskOrdbog('LanguageTechnologylexicon’), i.e. a Danishlexicon for NLP appli-
cations.A projectinitiated by Centrefor LanguagelechnologyCopenhagen.

2L E-PAROLE-project(PreparatonAction for linguistic Resource©rganisatiorfor LanguageEngi-
neering)1996-199&evelopedNLP lexiconsfor 12 Europeananguages.

3TheLE-SIMPLE-projectSemantidnformationon Multifunctional PlurilingualLexica) extendsthe
PAROLE-lexicawith semantidnformation.

4The numberof the nounin this examplecanonly be inferred from an attributive adjective which
agreesn number

St shouldbe noticedthat the objectnoun of theseexamplesis an obligatory complemensubcate-
gorisedfor by the collocationasa whole. This implies thatthe canonicalform of thesecollocationsis
discontinuousThemodifiednounis the headnounof the PR
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