
  

L INGUISTIC DESCRIPTION IN DICTIONARIES: SEMANTICS

Towards a filtering
of the relevant semanticinformation fr om MRDs
Toni BADIA andRoserSAURÍ, Barcelona,Spain

Abstract
Machine-readabledictionaries(henceforthMRDs)areavaluablesourceof lexical datafor theautomatic
constructionof lexical knowledgebases(LKBs). However, the transferof informationfrom onesource
to the otheroneoften demandsa filtering process,sincein many casesthe original dictionariescon-
tain mistakes,redundanciesandgranularityirregularities.We claim that this filtering processhasto be
linguistically orientedand,to this end,we startfrom anamendedGenerative Lexicon (GL) asa frame-
work for the representationandtreatmentof lexical information.The useof sucha frameallows us to
distinguishtwo mainkindsof polysemy.

1 Intr oduction

As is widely acknowledged,MRDs area valuablesourceof lexical datafor theautomaticcon-
structionof LKBs. In many cases,however, theoriginal dictionariescontainmistakes,redun-
danciesandgranularityirregularities.In order, then,to obtainreasonableNLP lexicaaprevious
filtering stepseemsto be required.In this paperwe claim that this filtering processhasto be
linguistically oriented.To this endwe start from an amendedGenerative Lexicon (GL) asa
framework for therepresentationandtreatmentof lexical information.

In the following sectionwe relateour approachto the basicwork in lexical acquisitionfrom
MRDs. Section3 presentsa generaloverview of GL and its developments,and justifies its
usefulnessasa theoreticalmodelfor thefiltering process.In section4 we analysesomelexical
entriesfrom our referenceCatalanMRD. Finally thelastsectiondrawsour mainconclusions.

2 Settings

Oneof themain issuesin ComputationalLexicographyis theconstructionof informative,co-
herent,andeconomiclexiconsto be usedin NLP applications.The needfor theseresources
hasemerged becauseof the birth of so-calledcorpuslinguistics,which provides with large
amountsof datato beusedasinput for NLP, andthesubsequentabandonmentof the"toy tools"
conception.

Constructinga computationallexicon from scratchis an expensive andtime-consumingtask.
Takingadvantageof pre-existing lexical resourcesis a well-known approachwithin Computa-
tionalLexicography. Thus,automaticacquisitionof lexical knowledgefrom MRDshasbeenan
importantissuewithin thisfield sincethebeginningsof the80s(seefor instance[Amsler1980]).
A greatdealof theinterestwithin this areafocuseson theacquisitionof semanticinformation,
which in MRDs is mainly encodedin an implicit way. Oneof the goalsof the work carried
out in semanticinformationacquisitionis theconstructionof Lexical KnowledgeBases(LKB);
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i.e., lexical resourceswherethe content,possiblyderived from previous lexical databases,is
organisedfrom a semantic,ratherthan from a superficialpoint of view [Rigau 1998:29].A
notableprojectwithin this line wasAcquilex1, which producedinterestingwork on automatic
methodologiesfor the constructionof LKBs from MRDs [Vossen1992;Rigau1998]. Other
fruitful work in a similar directionwasthatcarriedout at Microsoft, which alsoled to thees-
tablishmentof a taxonomyfor lexical organisation[Dolanetal. 1993].It is worthwhileto note,
however, that thereareotherprojectsinvolving lexical organisationfrom a semanticpoint of
view, althoughthey startout from adivergingperspective: theCYC project[Lenat/Guha1990],
for instance,whichhasbeenmanuallydevelopedfollowing anintrospectiveapproachto lexical
knowledge;or thewidely known andexploitedWordNet[Miller etal. 1990],which is aseman-
tic netpresumablybasedon psychologicalprinciples,ratherthanon the informationstatedin
any dictionary.

Ourconcernhereis theconstructionof acoherentandadequateLKB from alinguisticperspec-
tive.Wearespecificallyinterestedin theorganisationof thesemanticinformationin thelexicon
sothat it canbeusedin realNLP applications.As statedin theliterature,thesystematicity(or
unsystematicity)of the lexicographicsourcesusedfor the acquisitionprocessconditionsthe
adequacy of the semanticinformationand the level of soundnessof the resultingtaxonomy.
Thus,the resultsobtainedfrom a very consistentsourcesuchasLDOCE (LongmanDictio-
nary of ContemporaryEnglish) [Procteret al. 1987], wherethe structureof the information
wasaccuratelydesignedfrom thevery beginning,areconsiderablydifferentfrom theonesob-
tainedfrom other, lessnormalisedlexicographicsources.Indeed,thissecondsortof MRD is the
mostcommonone,includingtheCatalandictionarywhich is our startingpoint in this research
[DIEC 1995].Somerecurringproblemsarecirculardefinitions,theappropriatedelimitationof
differentsensesof thesameword, andthequestionof sensegranularity–thatis, thepresence
of too fine-graineddistinctions,not necessaryin NLP applications.Furthermore,building lexi-
cal LKBs from MRDs resultsbasicallyin a senseenumerationlexicon [Pustejovsky/Boguraev
1994]; that is, in spiteof the hierarchicalstructureof the lexicon, this methodologyresultsin
a lexical organisationwhereit is not possibleto representthe implicit or explicit relationships
thatexist betweendifferentsensesof thesameword,aswell asbetweendifferentwords.

Althoughthereis someresearchthathastried to avoid someof theseproblems(suchas[Rigau
1998]), it hasbeencarriedout mainly using stochasticapproaches.This meansthat from a
theoreticalpoint of view not enoughattentionhasbeenpaid to the notion of polisemy, to the
differentiationof senses,andto thevirtual relationshipsbetweenwords.To avoid producinga
computationallexicon that inheritsall of the MRD with its inconsistenciesandmistakes,we
needa meansof filtering thesemanticinformationthat is exportedfrom the MRD. This calls
for a theoreticalconceptionof the lexicon, a perspective that hasto be developedwithin a
linguistic-orientedframework.

Thequestionthenis how this filtering processcanbeperformed.Notethatthereis no external
criterionthatcanbeusedin thistask,sinceapre-definedlist of acceptablesensesto beexported
would alreadyimply that thesolutionis known. It is only by analysingthe lexical entry in the
MRD anddiscoveringits internalstructurethatwemaydecidewhichsensesshouldbeexported
ontheirown andwhichonescanbecollapsedinto asingleone.Of coursethiscanbedoneonly
if a theory of lexical meaningis available that makes it possibleto distinguishtheoretically
betweendifferentsensesof aword.
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3 Building a theory of lexical senses

In move in this directionwe proposeto startfrom themodelof semanticmeaningthatis being
developedin theGenerativeLexicontheory[Pustejovsky 1991;1995],whichbuildsonclassical
sourcesstemmingfrom Aristotle. In GL lexical meaningis composedof two elements:� asoundandcoherentorganisationof thesemanticinformationin thelexical entries,with

distinct layersof information,combinedwith a hierarchicalconceptionof the lexicon,
and� asetof relationsthatdifferentaspectsof themeaningof wordsmayhavewith oneanother.

Thefirst elementis theonethatis mostknown andusedin relationto GL. Therearethreedis-
tinct layersof semanticinformation,correspondingto theargumentstructure,theeventstructure
andthequaliastructure(with itsquadripartitestructureof fourdifferentqualia:theformalquale,
theconstitutivequale,theagentivequaleandthetelic quale),asexplainedin [Pustejovsky 1991;
1995].To thisbasicorganisationof thesemanticstructureof words,whichwemaycall thestan-
dardGL representation,a few modificationshavebeenproposedin thelastfew years.Roughly
in [Copestake1993,Copestake/Briscoe1996],andmoreexplicitly in [Badia/Saurí1998;1999]
anintegrationis proposedof GL semanticrepresentationandHPSGsyntax,sothatareasonably
straightforward interactionbetweensyntaxandsemanticsis available.In [Johnston1996] the
notionof a headqualewithin thequaliastructureis introducedin orderto distinguishthespe-
cific qualethatis relevantin determiningthereferentialpropertiesof theword. In [Badia/Saurí
1998] theindex of theHPSGsemanticstructureis maintained,againin orderto fix referential
properties.Finally in [Badia/Saurí1999] thenotionof prominenceis appliedto thequalia,so
thata singlequalecanbe highlightedin the respective pairsof the functionalqualia(i.e.: the
agentive andthe telic) andthe individuatingqualia(i.e.: the formal andthe constitutive). As
maybenotedall thesemodificationsareorientedtowardstwo basicaims:to developtheinter-
actionof thesemanticrepresentationwith syntaxandto facilitatetheselectionof thepreferred
readingin eachrelevantcontext. Below thereis a typicalGL semanticdescriptionthatcontains
all of theseelements.���������������������

LOC

��������������������

CAT � HEAD head

VALENCE lists-of-complements�
SEM

��������������
INDEX index

EVSTR event-structure

ARGSTR argument-structure

QUALIA

����� FORMAL formal-relation

CONSTITUTIVE constitutive-relation

AGENTIVE agentive-relation

TELIC telic-relation

�����	
��������������	

��������������������	

���������������������	
Figure1: Schemaof anHPSG/GL-basedlexical entry
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Thisstructureis easyto implement,becauseit is simply representational.Thatis to saythereis
nocommitmentasto how it affectstherealprocessingof texts.As amatterof fact,asimplified
versionof thestandardGL representationhasbeenusedin two EU-fundedprojects:Acquilex
andSIMPLE2. Commonto theseapproachesis thatthey donot implementthesecondaspectof
GL, but only useits representationalstructure.

Thesecondelementof GL (thecodingof thesetof relationsthatdifferentaspectsof themeaning
of wordsmayhave with oneanother)is alsoknown but lessused,probablybecauseit is not so
easyto implement:for examplethe LKB that wasusedto implementthe Acquilex proposals
[Copestake 1993] wasnot powerful enoughto introducethe generative mechanismsimplied
in standardGL. However therecurrently are ways of implementingthe generative capacity
of the lexicon: basicallythis is dependenton a propertype system,with multiple inheritance
andenoughinferencecapacity. If theserequirementsare met, eitherwith underspecification
[Markantonatou/Sadler1998] or default inheritance[Copestake/Briscoe1992], or with both
[Lascarides/Copestake1999],mostof therelationsoriginally foreseenin GL (andsomeothers)
canbeimplemented.Implementationslike thenew LKB [Copestake1998]allow muchof what
is needed.

Notethatthegenerativecapacityof thesystemis essentialin orderto reducethenumberof lex-
ical entries,andconsequentlyto reduceambiguityin analysis.If weobtainedarepresentational
systemthatallowedusto nicelyexpressthedifferentaspectsof wordmeaningbut with noway
to relatethoseaspectsof meaning,we would endup with a senseenumerationlexicon –more
sophisticated,but still senseenumeration.

Our aim, then,is to useGL asa generaltheoryof lexical semanticsin orderto find the kind
of sensedistinctionsthat are useful in NLP. To this end we foreseea processingof lexical
entriesin anMRD, in orderto finally derive lexical entriesfor acomputationaldictionary. This
filtering processwould thenbe appliedaspart of the transferof information from the MRD
to the LKB. The taskwe envisage,however, is not that of going througha lexical entry of a
dictionaryfor humanuseandto detectwhat part of the informationit containsgoesto what
layerin theGL representation.3 Rather, it is thatof goingthrougha lexical entryanddetecting
whatis commonin thedifferentsensesof thatentryandto seewhetherthedifferencesbetween
themareexplainablewith themechanismswe have at hand.In orderto do this automatically,
wewould rely on theregularityof lexicographicdefinitions,for example,by usingthepossible
patternsin definitionsthat concerneachqualiarole asindicatorsof thenatureof thedifferent
piecesof informationappearingin eachdefinition.

4 Analysisof somelexical entries

In thissectionweexaminesomelexical entriesconsideredto besemanticallyambiguousin the
referencedictionary. Our lexicographicresourceis the mostrecentnormative Catalandictio-
nary: theDIEC (1995).Althoughwe work on Catalandata,our treatmentcanbeeasilytrans-
portedto otherlanguageswith theappropriatereformulationswhichmainlyconcernthedefini-
tionspatternsrelative to thedifferentqualiaroles.

Wefirst analysethedifferentsensesof thechosenlexical entries.We thenput forwarda formal
representation,following the lines introducedin the previous section,andconsiderwhat the
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adequatemechanismsareto copewith polysemyfrom a generativeapproach.� construcció(’building’) Let usstartwith process-resultnominalisationssuchasconstruc-
ció (‘building’). TheDIEC presentsthefollowing mainsenses:

1. Acciódeconstruir. (’Act of building.’)
2. Manera d’estarconstruïdaunacosa.ex: Un edificid’unaconstruccióelegant.(’The way

somethingis built. ex: An elegantlybuilt building.’)4

3. Cosaconstruïda.(’A built thing.’)
4. Art o tècnicadeconstruir. (’Art or techniqueof building.’)

Thesefour sensesareclearly related.Sense4 is a fine distinction from sense1: considering
thatart (sense4 genus)is definedas‘systemof rulesandpreceptsto performsomethingwell’,
sense4 could be reformulatedas ‘act of building following a systemof rulesandprecepts’.
And this minor distinctionbetweensense1 and4 appearsto be unnecessaryin NLP applica-
tions.Similarly, the result-denotingreading(sense3) expressesa consequenceof the process
of building (sense1) [Badia/Saurí1998].Thiscanbeobservedin somecontextswherethetwo
readings(processandresult)needto beconsidered,suchastheexampleof sense2 in theDIEC:
hereconstruccióexpressestheeventoriginatingtheedifice,which correspondsto sense1, and
simultaneouslyconstruccióalsorefersto the result,dueto the presenceof the state-denoting
adjectiveelegant. Otherexampleswhereareferenceto boththeprocessandtheresultaremade
canbefoundwith redescriptionpredicates5, suchastraduir andtraducció. In (1), for instance,
natural is only recoverableastheresultof thetranslatingact.

(1) a. La
The

traducció
translation

d’
of

aquest
this

pamflet
pamphlet

m’
me

ha
has

costat
costed

molt,
a-lot,

però
but

al
at-the

final
end

crec
believe(1-s)

que
that

m’
me

ha
has

quedat
resulted

molt
very

natural
natural

b. Traduir
To-translate

aquest
this

pamflet
pamphlet

m’
me

ha
has

costat
costed

molt,
a-lot,

pero
but

al
at-the

final
end

crec
beleive(1-s)

que
that

m’
me

ha
has

quedat
resulted

molt
very

natural
natural

Therefore,the differentsensesof construccióin the DIEC shouldbe collapsedinto a unique
lexical entry expressinga relationshipbetweenthe processandthe resultreadings.The entry
asis statedbelow is adequateto representconstrucció(andsimilar predicates)in thecontexts
whereboththeprocessandtheresultareimplied.Notehoweverthattheheadvaluein theevent-
structureactsasamechanismallowing for theselectionof oneof thetwo mainsenses(process
andresult)whenappropriate.
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CAT 
 HEAD noun�

SEM

�������������������������

INDEX index

EVSTR

����� EVENT1 e1:process

EVENT2 e2:state

RESTR e1 � e2

HEAD e1/e2

�����	
ARGSTR

��� D-ARG1 x: animate-ind

D-ARG2 y: artifact

D-ARG3 z: material

���	
QUALIA

��� FORM exist
 e2,y�
AGEN constr-act
 e1,x,y� ���	

�������������������������	

�����������������������������	
Figure2: Lexical entryfor construcció(’construction’)

� pota (’paw’) A differentcaseof polysemyis theoneillustratedby pota (’paw’). theDIEC
enumeratestwo basicsenses:

1. Qualsevol delsmembresd’un animalqueli serveixenpera aguantarel cosi pera cami-
nar, córrer o saltar. (’Any partof ananimalservingto hold thebodyandto walk, to run
andto jump.’)

2. En elsmoblesi altresobjectesqueenllur part inferior acabenentreso mésbarresamb
quèrecolzenal soler, cadascunad’aquestesbarres. (’In furniture and in otherobjects
having threeor moreverticalpiecesservingto supporttheobjecton thefloor, eachone
of thesesticks.’)

Herethecommonelementsof thetwo sensesare:thedescriptionof theentity asanextremity,
the relationshipthat this mantainswith a secondindividual (which is of differentsort in each
case),andfinally a generalaspectof the utility of theentity referredto. Thesethreedifferent
aspectsarerelatedto theformal,constitutiveandtelic qualiaroles,respectively.

In thefeaturestructurebelow weusedistributeddisjunction[Krieger/Nerbonne1993]to explain
thelink betweenthealternatesof thetwo disjunctionsin thequaliastructure:in theformal and
in the telic quale.This is not problematicin this papersincewe only explicitely describethe
representationalpartof thesemanticsof words.However, in a realsystemothermeansmaybe
usedthatareprobablymoreadequate:e.g.default multiple inheritance[Lascarides/Copestake
1999].
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CAT 
 HEAD noun�
SEM

������������������

INDEX x

EVSTR evstr

ARGSTR � ARG1 x

ARG2 y: $1 animalV $2 piece_of_furniture�
QUALIA

������ FORM extremity
 x �
CONSTIT part_of 
 x,y �
TELIC hold
 x,y � & $1move_with
 y,x �

������	

������������������	

����������������������	
Figure2: Lexical entryfor pota(’paw’)

� forca (’f ork’) Therearesomeothercasesthat behave similarly to pota, in the sensethat
they presentdistinct sensesrelatedby commoninformationin oneor severalqualiaroles.An
exampleof anentrywith distinctsensesdueto a changein thetelosis forca (’fork’):

1. Pal ambdueso trespunteso branquesenun extremqueserveixper a regirar, apilotar,
etc., palla, fems,etc., agafar i carregar garbes,etc. (’Long handlewith two or three
prongsat theend,usedto moveandmakepiles,etc.,of straw or dung,etc.,andto takeor
loadbundlesof wheat,etc.’)

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

3. Barra defustaqueper un extremésbifurcada,empradapelsvidriers per agafar i trans-
portar pecesquetinguin coll. (’Long handlewith two prongs,usedby glassworkersto
takeholdof andto transportglasspieceswith longnecks.’)
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CAT 
 HEAD noun�
SEM

�������������������

INDEX x

EVSTR evstr

ARGSTR

��� ARG1 x: instrument

ARG2 y: artifact

ARG3 z: artifact

���	
QUALIA

����� FORM x

CONSTIT handle
 y,x� & extremity
 z,x� & exist_2
 z�
TELIC manipulate
 w,v,x �

�����	

�������������������	

������������������������	
Figure3: Lexical entryfor forca (’fork’)

Thesethreesensespresentan almostidenticaldescriptionof the form of the object andare
distinguishedby thetelicity of eachparticularinstrument.6

� tanca (’fence’) Otherentriespresentdistinct sensesdueto a changein the individuating
qualia(thatis, theformalandconstitutiveroles).This is thecaseof tanca(’fence’).

1. Reixa,estacada,bardissa,etc., ambquèsecircumdaun espaide terreny, ambquèes
tancaunaobertura. (’Grate,grill, railingsusedto enclosea pieceof landor someother
openedarea.’)

2. Qualsevol tipusdeseparaciódeterrenys,d’habitatgeso depropietatsfetadefusta.(’Any
typeof borderbetweenpiecesof land,housesor woodedproperties.’)

3. Paretdepedra secaquecircueixunaparcel.la.(’Stonewall surroundingaproperty.’)
4. Balda,barra, etc.ambquèestancaunaporta, un finestró;dispositiuambquèestanca

una bossa,un collaret, etc. (’Bolt or bar usedto lock a door, a window; or any device
usedto closeabag,or to lock anecklace,etc.’)

5. Bloc d’acer queserveixper a obturar la recambra de les armesde foc, en especialla
de lespecesd’artilleria. (’Steelbolt usedto fix thechamberof a fire arm,especiallyin
artillery weapons.’)
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CAT 
 HEAD noun�
SEM

�����������������

INDEX x

EVSTR evstr

ARGSTR � ARG1 x: instrument

ARG2 y: $1spaceV $2 artifact�
QUALIA

����� FORM x

CONSTIT $2 part_of
 x,y �
TELIC close
 x,y �

�����	

�����������������	

���������������������	
Figure4: Lexical entryfor tanca(’fence’)

The first threesensesarevery similar. They have exactly the sametelosanddiffer only with
regardto the form or constitution.The fourth one,by contrast,is only looselyrelatedto these
onesandjustsharesageneralteloswith them.7 Finally, thefifth readingis similar to thefourth
one.All fivesensescanberoughlycollapsedto two: thefirst threeon theonehandandthelast
two on theother. Theobservabledifferencebetweenthemis that in thelatter tancaconstitutes
apartof anartifact–actually, theartifacton which it carriesout its function.

5 Conclusions
The transferof information from MRDs to LKBs often demandsa filtering process.After
analysingseveral lexical entriesandproposinga representationfor themwithin a unification-
basedLKB, wehaveshown how thesemanticstructureproposedin GL (specifically, thequalia
rolesinformingthequaliastructure)helpsin filtering thedifferentsensesstatedin lexicographic
definitions.

In addition,we have seenthat a flexible andgenerative lexicon requiresthe useof dynamic
mechanismsthat canaccountfor the differentsemanticrealisationof words in context. Two
main kinds of polysemyhave beendistinguishedhere.On the onehand,therearecasessuch
asconstrucció, which requirea uniquelexical entrywheretheseveral facetsof their meaning
haveto berepresented.As shown, theformalmechanismappliedhereworksonthesyntagmatic
axis, in thesensethat takesadvantageof theselectionalrestriccionsimposedby theelements
in context. On the other hand,therearecasessuchaspota, tanca, and forca, which present
differentsensesthatarerelatedby thesharingof informationin oneor morequalialevels. In
contrastwith the previous kind of polysemy, for thesecaseswe have establisheda represen-
tation of the semanticcoreof the word, to which the possiblespecialisationsof the word are
addedin a compactway. This representationalformat,which canbe implementedin a default
multiple inheritancesystem,guaranteestheproperinferencesthroughtheLKB hierarchywhen
aparticularsenseis required.

Two sortsof conclusionscanbe drawn from this exercise:a first oneconcerningthe general
requirementsof NLP applications,andasecondoneof a lexicographicalnature.
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First, whenimportingsemanticinformationfrom dictionariesfor humanusewith thepurpose
of building LKBs, thereis aneedto examinethedistinctionsthatthey establishbetweensenses,
sothatunnecessarydistinctionsarenotcarriedover;particularlythosesenseslinkedto distinc-
tions thataregeneralenoughto beconsideredin thegrammar. In many casesa generalsense
descriptionis sufficient,providedthatthesystemenablesinferencebetweentypes,andgeneral
operationsfor generatingnew typesareallowed.8

Second,dictionaries for human use (at least the DIEC) are often not well constructed:
users/readersaresometimesmisled,andthe basicmeaningof a word is not explicitly given.
Theway in whichword meaningsaretreatedwronglysuggeststhatthey arefixedonceandfor
all, andthatnew extensionsarenotpossible.This is particularlyimportantin societies/cultures
wherenormative andstandardisationdictionariesareseenaslegislatorsof the wordsthat are
licensedor correctin thelanguage.Thework put forwardin this papershows thata moreflex-
ible approachshouldbe taken whendefininglexical meanings,thusallowing for the relation
of differentinstantiationsof what is in reality onesinglemeaning.GL providesthetheoretical
elementsandmechanicaldevicesfor suchanapproach.

Notes
1Esprit-BRA3030andEspritBRA 7315

2http://guagua.echo.lu/langeng/projects/simple/index.html

3As in theprojectsmentionedabove.

4Theintroductionof exampleswill notbesystematicthroughthispaper, but only whennecessaryfor
thesake of theexplanation.

5They differ from thestandardcreationpredicatesin that,whenusedwith aprocesssense,they cannot
take anargumentthatdescribestheresultof thatprocess.

6Anothersensehasto beaddedin Catalan:thatof thekilling instrument(’gibbet’ in English).Orig-
inally it had the sameform asthe other instrumentsdenotedby forca but, of course,with a different
telicity –justanotherexampleof thesamephenomenon.Thesedaysthedictionaryonly describesmore
modernformsof this killing instrument,whichdo not resembletheoriginal onevery muchin form.

7Note that the differences(in form andin telicity) includedin this fourth sensearevery similar to
thosethatjustify thefirst threesenses.

8For real applicationswhat might be neededis a specificationof the sub-languagesin which that
wordhasaspecificuse.
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