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Abstract

Machine-readabldictionarieghenceforttMRDs) area valuablesourceof lexical datafor theautomatic
constructiorof lexical knowledgebaseqLKBs). However, the transferof informationfrom onesource
to the otherone often demandsa filtering processsincein mary caseshe original dictionariescon-
tain mistales,redundancieandgranularityirregularities.We claim that this filtering processhasto be
linguistically orientedand, to this end,we startfrom anamendedseneratre Lexicon (GL) asaframe-
work for the representatiomndtreatmentf lexical information. The useof sucha frameallows usto
distinguishtwo mainkinds of polysemy

1 Intr oduction

As is widely acknavledged MRDs area valuablesourceof lexical datafor the automaticcon-
structionof LKBs. In mary caseshowever, the original dictionariescontainmistales, redun-
danciesandgranularityirregularities.In order then,to obtainreasonabl®LP lexicaa previous
filtering stepseemdo be required.In this paperwe claim that this filtering processhasto be
linguistically oriented.To this end we startfrom an amendedGeneratre Lexicon (GL) asa
framavork for therepresentatioandtreatmenof lexical information.

In the following sectionwe relateour approachto the basicwork in lexical acquisitionfrom
MRDs. Section3 presentsa generalovervien of GL andits developmentsand justifies its
usefulnesasatheoreticaimodelfor thefiltering processin section4 we analysesomelexical
entriesfrom our referenceCatalanMRD. Finally thelastsectiondravs our mainconclusions.

2 Settings

Oneof the mainissuesn Computationalexicographyis the constructionof informative, co-
herent,and economiclexiconsto be usedin NLP applications.The needfor theseresources
hasemepged becauseof the birth of so-calledcorpuslinguistics, which provides with large
amountsof datato beusedasinputfor NLP, andthe subsequerdbandonmentf the"toy tools"
conception.

Constructinga computationalexicon from scratchis an expensve andtime-consumingask.
Taking adwantageof pre-&isting lexical resourcess a well-known approachwithin Computa-
tional Lexicography Thus,automaticacquisitionof lexical knowledgefrom MRDs hasbeenan
importantissuewithin thisfield sincethebeginningsof the80s(seefor instancgAmsler 1980]).
A greatdealof theinterestwithin this areafocuseson the acquisitionof semantianformation,
which in MRDs is mainly encodedn animplicit way. One of the goalsof the work carried
outin semantignformationacquisitionis the constructiorof Lexical KnowledgeBasegLKB);
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i.e., lexical resourcesvherethe content,possiblyderived from previous lexical databasesjs

organisedfrom a semantic ratherthan from a superficialpoint of view [Rigau 1998:29].A

notableprojectwithin this line was Acquilex!, which producednterestingwork on automatic
methodologiegor the constructionof LKBs from MRDs [Vossen1992; Rigau 1998]. Other
fruitful work in a similar directionwasthat carriedout at Microsoft, which alsoled to the es-
tablishmenof ataxonomyfor lexical organisatioffDolanetal. 1993].It is worthwhileto note,
however, thatthereare other projectsinvolving lexical organisationfrom a semanticpoint of

view, althoughthey startoutfrom adiverging perspectie:the CYC project[Lenat/Guhal990],

for instancewhich hasbeenmanuallydevelopedfollowing anintrospectve approacho lexical

knowledge;or thewidely known andexploitedWordNet[Miller etal. 1990],whichis aseman-
tic net presumablybasedon psychologicalprinciples,ratherthanon the informationstatedin

ary dictionary

Our concerrhereis theconstructiorof acoherenandadequaté. KB from alinguistic perspec-
tive.We arespecificallyinterestedn the organisatiorof the semantianformationin thelexicon
sothatit canbeusedin realNLP applications As statedin the literature,the systematicity(or
unsystematicityf the lexicographicsourcesusedfor the acquisitionprocessconditionsthe
adequag of the semanticinformation andthe level of soundnes®f the resultingtaxonomy
Thus, the resultsobtainedfrom a very consistentsourcesuchas LDOCE (LongmanDictio-
nary of Contemporaryenglish) [Procteret al. 1987], wherethe structureof the information
wasaccuratelydesignedrom the very beginning, areconsiderablhydifferentfrom the onesob-
tainedfrom other lessnormalisedexicographicsourceslndeed this secondsortof MRD is the
mostcommonone,includingthe Catalandictionarywhich is our startingpointin thisresearch
[DIEC 1995]. Somerecurringproblemsarecirculardefinitions,the appropriatedelimitationof
differentsense®f the sameword, andthe questionof sensegranularity—thatis, the presence
of too fine-grainedlistinctions,not necessaryn NLP applicationsFurthermorebuilding lexi-
cal LKBs from MRDs resultsbasicallyin a senseenumeratioriexicon [Pustejwsky/Bogurae
1994]; thatis, in spiteof the hierarchicalstructureof the lexicon, this methodologyresultsin
alexical organisatiorwhereit is not possibleto representhe implicit or explicit relationships
thatexist betweerdifferentsense®f the sameword, aswell asbetweerdifferentwords.

Althoughthereis someresearchhathastried to avoid someof theseproblems(suchas[Rigau
1998)), it hasbeencarried out mainly using stochasticapproachesThis meansthat from a
theoreticalpoint of view not enoughattentionhasbeenpaid to the notion of polisemy to the
differentiationof sensesandto the virtual relationshipsetweenwords.To avoid producinga
computationalexicon thatinheritsall of the MRD with its inconsistencieand mistales,we
needa meansof filtering the semantidnformationthatis exportedfrom the MRD. This calls
for a theoreticalconceptionof the lexicon, a perspectie that hasto be developedwithin a
linguistic-orientedramenork.

The questionthenis how thisfiltering processcanbe performed Note thatthereis no external
criterionthatcanbeusedin thistask,sinceapre-definedist of acceptablsenseso beexported
would alreadyimply thatthe solutionis known. It is only by analysingthe lexical entryin the
MRD anddiscoveringits internalstructurethatwe maydecidewhich senseshouldbeexported
ontheirown andwhichonescanbe collapsednto asingleone.Of coursethis canbedoneonly
if a theoryof lexical meaningis available that makesit possibleto distinguishtheoretically
betweerdifferentsense®f aword.
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3 Building atheory of lexical senses

In move in this directionwe proposeto startfrom the modelof semantianeaningthatis being
developedn theGeneratire Lexicontheory[Pustejarsky 1991;1995],whichbuildsonclassical
sourcestemmingfrom Aristotle. In GL lexical meanings composeaf two elements:

e asoundandcoherenbrganisatiorof the semantianformationin thelexical entrieswith
distinct layersof information,combinedwith a hierarchicalconceptionof the lexicon,
and

e asetof relationghatdifferentaspect®f themeaningof wordsmayhave with oneanother

Thefirst elements the onethatis mostknown andusedin relationto GL. Therearethreedis-
tinct layersof semantignformation,correspondingo theargumentstructuretheeventstructure
andthequaliastructurg(with its quadripartitestructureof four differentqualia:theformalquale,
theconstitutve quale theagentve qualeandthetelic quale),asexplainedin [Pustejarsky 1991,
1995].To thisbasicorganisatiorof thesemanticstructureof words,whichwe maycall thestan-
dardGL representatiorg few modificationshave beenproposedn thelastfew years.Roughly
in [Copestak 1993,Copestak/Briscoel996],andmoreexplicitly in [Badia/Sauril998;1999]
anintegrationis proposef GL semantiagepresentatioandHPSGsyntax,sothatareasonably
straightforvard interactionbetweensyntaxand semanticgs available.In [Johnston1996] the
notion of a headqualewithin the qualiastructureis introducedin orderto distinguishthe spe-
cific qualethatis relevantin determiningthereferentialpropertiesof theword. In [Badia/Sauri
1998]theindex of the HPSGsemanticstructureis maintainedagainin orderto fix referential
propertiesFinally in [Badia/Sauril999]the notion of prominenceds appliedto the qualia,so
thata single qualecanbe highlightedin the respectie pairsof the functionalqualia(i.e.: the
agentve andthe telic) andthe individuating qualia(i.e.: the formal and the constitutve). As
may be notedall thesemodificationsareorientedtowardstwo basicaims:to developtheinter-
actionof the semantiaepresentatiowith syntaxandto facilitatethe selectionof the preferred
readingin eachrelevantcontext. Below thereis atypical GL semantiadescriptionthatcontains
all of theseelements.

HEAD head
CAT :
VALENCE lists-of-complements
INDEX index
EVSTR event-structue
LOC ARGSTR argument-structu
SEM FORMAL formal-relation
CONSTITUTIVE constitutive-elation
QUALIA . .
AGENTIVE agentive-elation
TELIC telic-relation

Figurel: Schemaf anHPSG/GL-basetexical entry
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This structures easyto implementbecausdt is simply representationallhatis to saythereis
no commitmentasto how it affectstherealprocessingf texts. As a matterof fact,a simplified
versionof the standardGL representatiohasbeenusedin two EU-fundedprojects:Acquilex
andSIMPLE?. Commonto theseapproacheis thatthey do notimplementthe secondaspecbf
GL, but only useits representationatructure.

Theseconclemenbf GL (thecodingof thesetof relationsthatdifferentaspect®f themeaning
of wordsmay have with oneanother)s alsoknown but lessused probablybecausét is notso
easyto implement:for examplethe LKB thatwasusedto implementthe Acquilex proposals
[Copestak 1993] was not powerful enoughto introducethe generatre mechanismsmplied
in standardGL. However there currently are ways of implementingthe generatie capacity
of the lexicon: basicallythis is dependenbn a propertype systemwith multiple inheritance
and enoughinferencecapacity If theserequirementsare met, eitherwith underspecification
[Markantonatou/Sadlet998] or default inheritance[Copestak/Briscoel1992], or with both
[Lascarides/Copestald 999], mostof therelationsoriginally foreseenn GL (andsomeothers)
canbeimplementedimplementationsike thenew LKB [Copestak 1998]allow muchof what
is needed.

Notethatthe generatre capacityof the systems essentiain orderto reducethe numberof lex-
ical entriesandconsequentlyo reduceambiguityin analysisIf we obtainedarepresentational
systemthatallowedusto nicely expressthedifferentaspect®f word meaningout with no way
to relatethoseaspectf meaningwe would endup with a senseenumeratioriexicon —more
sophisticatedput still senseenumeration.

Our aim, then, is to useGL asa generaltheoryof lexical semanticsn orderto find the kind

of sensedistinctionsthat are usefulin NLP. To this end we foreseea processingof lexical

entriesin anMRD, in orderto finally derive lexical entriesfor a computationadictionary This

filtering processwould then be appliedas part of the transferof informationfrom the MRD

to the LKB. The taskwe ervisage,however, is not that of going througha lexical entry of a
dictionaryfor humanuseandto detectwhat part of the informationit containsgoesto what
layerin the GL representatioR.Rather it is thatof goingthrougha lexical entry anddetecting
whatis commonin thedifferentsense®f thatentryandto seewhetherthedifferencedetween
themare explainablewith the mechanismsve have at hand.In orderto do this automatically
we would rely ontheregularity of lexicographicdefinitions,for example,by usingthe possible
patternsn definitionsthat concerneachqualiarole asindicatorsof the natureof the different
piecesof informationappearingn eachdefinition.

4 Analysis of somelexical entries

In this sectionwe examinesomelexical entriesconsideredo be semanticallyambiguousn the
referencedictionary Our lexicographicresources the mostrecentnormatve Catalandictio-
nary:the DIEC (1995).Although we work on Catalandata,our treatmentcanbe easilytrans-
portedto otherlanguagesvith the appropriateaeformulationsvhich mainly concernthe defini-
tionspatterngelative to thedifferentqualiaroles.

We first analysethe differentsense®f the choserlexical entries We thenput forward a formal
representationfollowing the lines introducedin the previous section,and considerwhat the
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adequatenechanismsreto copewith polysemyfrom a generatre approach.

e construccio(’building’)  Let usstartwith process-resutiominalisationsuchasconstruc-
cio (‘building’). The DIEC presentghefollowing mainsenses:

[ —

. Acciédeconstruir (Act of building.)

2. Manerad’'estarconstruidaunacosa.ex: Un edificid’'unaconstrucciéelegant.('The way
somethings built. ex: An elegantlybuilt building.)*

3. Cosaconstruida(’A built thing’)

4. Art otécnicadeconstruit (Art or techniqueof building.)

Thesefour sensesre clearly related.Sense is a fine distinctionfrom sensel: considering
thatart (senset genus)s definedas‘systemof rulesandpreceptgo performsomethingwvell’,
sense4 could be reformulatedas ‘act of building following a systemof rulesand precepts’.
And this minor distinctionbetweensensel and4 appeardo be unnecessarin NLP applica-
tions. Similarly, the result-denotingeading(sense3) expresses consequencef the process
of building (sensel) [Badia/Sauril998]. This canbe obseredin somecontexts wherethetwo
readingqprocessandresult)needio beconsideredsuchasthe exampleof sense in theDIEC:
hereconstruccitexpresseshe eventoriginatingthe edifice,which correspondso sensel, and
simultaneouslyconstruccidalsorefersto the result,dueto the presencef the state-denoting
adjectve eleggant Otherexampleswvhereareferenceo boththe processandtheresultaremade
canbefoundwith redescriptiorpredicated, suchastraduir andtraduccid In (1), for instance,
natural is only recoverableastheresultof thetranslatingact.

(1) a. La traduccio d’ aquespamflet m’ ha costatmolt, perdoal final crec
Thetranslationof this  pamphletmehascosteda-lot,but at-theend believe(1-s)
gquem’ ha quedat molt natural
thatmehasresultedvery natural

b. Traduir aquespamflet m’ ha costatmolt, peroal final crec que
To-translatehis pamphletmehascosteda-lot,but at-theend beleve(1-s)that
m’ ha quedat molt natural
me hasresultedvery natural

Therefore the differentsense®f construccioin the DIEC shouldbe collapsedinto a unique
lexical entry expressinga relationshipbetweenthe processandthe resultreadings.The entry

asis statedbelow is adequatédo representonstruccié(andsimilar predicates)n the contexts

whereboththeprocesandtheresultareimplied. Note howeverthatthe headvaluein theevent-

structureactsasa mechanisnallowing for the selectionof oneof thetwo mainsensegprocess
andresult)whenappropriate.
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CAT [HEAD noun]

INDEX index

[EVENT1 el:proces
EVENT2 eZ2:state

EVSTR
RESTR el(e2
| HEAD el/e2
SEM [D-ARG1 x: animate-in

ARGSTR |D-ARG2 : artifact
D-ARG3 z: material

QUALIA FORM @(ist(ez,y)

AGEN constrac(el,x,y)

Figure2: Lexical entryfor construccid(’construction’)

e pota('paw’) A differentcaseof polysemyis the oneillustratedby pota('paw’). the DIEC
enumeratesvo basicsenses:

1. Qualsevol delsmembesd’'un animalqueli serveixerpera aguantarel cosi pera cami-
nar, correr o saltar. CAny partof ananimalservingto hold the body andto walk, to run
andto jump.)

2. Enelsmobles altresobjectesqueenllur part inferior acabenentreso mésbarresamb
guerecolzenal soler cadascunad’aquestedarres.(In furniture andin otherobjects
having threeor morevertical piecesservingto supportthe objecton the floor, eachone
of thesesticks))

Herethe commonelementof thetwo sensesire:the descriptionof the entity asan extremity,
the relationshipthat this mantainswith a secondindividual (which is of differentsortin each
case)andfinally a generalaspecif the utility of the entity referredto. Thesethreedifferent
aspectsarerelatedto the formal, constitutve andtelic qualiaroles,respectiely.

In thefeaturestructurebelon we usedistributeddisjunction[Krieger/Nerbonnd 993]to explain
thelink betweerthe alternate®of thetwo disjunctionsin the qualiastructurein the formal and
in the telic quale.This is not problematicin this papersincewe only explicitely describethe
representationgartof the semanticof words.However, in areal systemothermeansnaybe
usedthat areprobablymoreadequatee.g.default multiple inheritancegLascarides/Copestak
1999].
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CAT [HEAD nou@

INDEX X

EVSTR  evstr
ARGSTR ARGL X
ARG2 y:$lanimalV $2piece_of furnitu
SEM -
FORM extremity(x)

QUALIA  |CONSTIT part_of(x,y)

TELIC holc(x,y)& $1 move_wit}(y,x)

Figure2: Lexical entryfor pota('paw’)

e forca ('fork’) Therearesomeothercaseshat behae similarly to pota, in the sensethat
they presentistinct senseselatedby commoninformationin oneor several qualiaroles.An
exampleof anentrywith distinctsenseslueto achangean thetelosis forca (‘fork’):

1. Pal ambdueso trespunteso branquesen un extremque serveixper a regirar, apilotar,
etc., palla, fems,etc., agafar i carregar garbes,etc. (‘Long handlewith two or three
prongsattheend,usedto move andmalke piles,etc.,of strav or dung,etc.,andto take or
load bundlesof wheat,etc’)

2. Pal acabatenun extremenduespuntesempat pelsforners per ficar llenyadinsel forn.
('Long handleendingwith two prongsusedby bakersto putwoodinsideanoven’)

3. Barra defustaqueper un extremésbifurcada,emprdapelsvidriers peragafari trans-
portar pecesquetinguin coll. (Long handlewith two prongs,usedby glassveorkersto
take hold of andto transporiglasspieceswith long necks)
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CAT [HEAD noun]

[INDEX X

EVSTR  evstr
[ARG1 x: instrumen
ARGSTR |ARG2 Vy: artifact
SEM |ARG3  z: artifact
[FORM X
QUALIA |CONSTIT handln{y,x)& extremity(z,x)& @(iSt_Z(Z)
TELIC manipulatéw,v,x)

Figure3: Lexical entryfor forca (‘fork’)

Thesethreesensegresentan almostidentical descriptionof the form of the objectandare
distinguishedy thetelicity of eachparticularinstrument®

e tanca('fence’) Otherentriespresentdistinct sensesiueto a changein the individuating
gualia(thatis, theformal andconstitutve roles).This is the caseof tanca(’fence’).

B w

658

. Reixa,estacadabpardissa,etc.,amb que se circumdaun espaide terreny amb que es

tancaunaobertura. ('Grate, grill, railings usedto enclosea pieceof land or someother
openedared)

Qualseroltipusdesepanciddeterrenys d’habitatgeso depropietatsfetadefusta.Any
type of borderbetweemiecesof land, housesr woodedproperties)

Paret de pedma secaguecircueixunaparcel.la. (Stonewall surroundinga property)

. Balda, barra, etc.ambquéestancaunaporta, un finestro;dispositiuambquéeestanca

unabossa,un collaret, etc. ('Bolt or barusedto lock a door, a window; or ary device
usedto closeabag,or to lock a necklacegtc?)

. Bloc d’acer que serveixper a obturar la recamba de les armesde foc, en especialla

deles pecedd’artilleria. ('Steelbolt usedto fix the chamberof a fire arm, especiallyin
artillery weapons)
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CAT [HEAD nour]

INDEX X
EVSTR evstr

ARG1 x:instrument
ARGSTR ‘

ARG2 y: $1spaceV $2artifac
SEM -

[FORM X
QUALIA |CONSTIT $2part_o(x,y)

TELIC close(x,y)

Figure4: Lexical entryfor tanca('fence’)

Thefirst threesensesrevery similar. They have exactly the sametelos anddiffer only with
regardto the form or constitution.The fourth one,by contrast,s only looselyrelatedto these
onesandjustsharesa generateloswith them! Finally, thefifth readingis similar to thefourth
one.All five sensesanberoughlycollapsedo two: thefirst threeon the onehandandthelast
two on the other The obsenabledifferencebetweerthemis thatin the lattertancaconstitutes
apartof anartifact—actually the artifacton which it carriesout its function.

5 Conclusions

The transferof information from MRDs to LKBs often demandsa filtering process After

analysingseveral lexical entriesand proposinga representatiofior themwithin a unification-
based_KB, we have shovn how the semanticstructureproposedn GL (specifically thequalia
rolesinforming thequaliastructurehelpsin filtering thedifferentsensestatedn lexicographic
definitions.

In addition, we have seenthat a flexible and generatie lexicon requiresthe useof dynamic
mechanismghat canaccountfor the differentsemanticrealisationof wordsin contect. Two
main kinds of polysemyhave beendistinguishechere.On the one hand,thereare casessuch
asconstrucci¢ which requirea uniquelexical entry wherethe several facetsof their meaning
haveto berepresentedds shavn, theformalmechanisnappliedhereworksonthesyntagmatic
axis, in the sensehattakesadvantageof the selectionakestriccionamposedby the elements
in contet. On the other hand,thereare casessuchas pota, tancg andforca, which present
differentsenseghat arerelatedby the sharingof informationin one or more qualialevels. In
contrastwith the previous kind of polysemy for thesecaseswe have established represen-
tation of the semanticcore of the word, to which the possiblespecialisation®f the word are
addedin a compactway. This representationdbrmat, which canbe implementedn a default
multiple inheritancesystemguaranteethe properinferenceghroughthe LKB hierarchywhen
aparticularsensas required.

Two sortsof conclusionscan be dravn from this exercise:a first one concerningthe general
requirement®f NLP applicationsandasecondneof alexicographicahature.
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First, whenimporting semantianformationfrom dictionariesfor humanusewith the purpose
of building LKBSs, thereis aneedto examinethedistinctionsthatthey establishbetweersenses,
sothatunnecessargistinctionsarenot carriedover; particularlythosesensedinkedto distinc-
tionsthataregeneralenoughto be consideredn the grammarIn mary casesa generalsense
descriptionis sufficient, providedthatthe systemenablesnferencebetweenypes,andgeneral
operationdor generatinqiew typesareallowed®

Second,dictionariesfor human use (at least the DIEC) are often not well constructed:
users/readerare sometimesnisled, andthe basicmeaningof a word is not explicitly given.
Theway in whichword meaningsaretreatedwrongly suggestshatthey arefixedonceandfor
all, andthatnew extensionsarenot possible Thisis particularlyimportantin societies/cultures
wherenormatve and standardisatiowlictionariesare seenaslegislatorsof the wordsthat are
licensedor correctin thelanguageThework put forwardin this papershavs thata moreflex-
ible approachshouldbe taken when defininglexical meaningsthusallowing for the relation
of differentinstantiationsof whatis in reality onesinglemeaning GL providesthetheoretical
elementsandmechanicatlevicesfor suchanapproach.

Notes
1Esprit-BRA3030andEspritBRA 7315
2http://guagua.echo langerg/projecs/smplefindex.html
3As in the projectsmentionedabove.

4Theintroductionof exampleswill not be systemati¢hroughthis paper but only whennecessarjor
the sale of the explanation.

5They differ from thestandardareationpredicatesn that,whenusedwith aprocessensethey cannot
take anargumentthatdescribesheresultof thatprocess.

8Anothersenseéhasto beaddedn Catalanthatof thekilling instrument(gibbet’ in English).Orig-
inally it hadthe sameform asthe otherinstrumentsdenotedby forca but, of course,with a different
telicity —justanotherexampleof the samephenomenonThesedaysthe dictionaryonly describesnore
modernformsof thiskilling instrumentwhich do notresemblehe original onevery muchin form.

’Note that the differenceg(in form andin telicity) includedin this fourth senseare very similar to
thosethatjustify thefirst threesenses.

8For real applicationswhat might be neededs a specificationof the sub-language® which that
word hasa specificuse.
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