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Abstract

In thispaperweinvestigatethephenomenonof verb-particleconstructions,discussingtheir
characteristicsandtheir availability for usewith NLP systems.Combinationsautomatically
extractedfrom corporagreatlyimprove thecoverageof availableresources.However, thedata
sparsenessproblemis particularly acutefor theseconstructionsandeven using a corpusas
large astheBritish NationalCorpus,a greatproportionof combinationshave a very low fre-
quency, while othersnever occur in it. In this paperwe proposeusingthe World Wide Web
asa way to validatecandidatecombinationsminimising theproblemof datasparseness.This
methodcanbe useto extendthe coverageof existing lexical resourcesby validatingcombi-
nationsautomaticallygeneratedfrom classesof verbs,andto improve the reliability of those
combinationsautomaticallyextractedfrom corpora.
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1 Introduction

In this paperwe investigateverb-particleconstructions(VPCs) in Englishandtheir availability
for NLP systems.Due to their complex characteristicsandtheir ßexible nature,they provide a
challengefor NLP in general.In particular, thereis a lack of adequateresourcesto identify and
treatVPCs,andmany applicationstendto ignorethem.However, dueto their frequency in natural
languageinteractions,it is clearthatsuccessfulapplicationsneedto dealwith themappropriately,
if they wantto capturenaturallanguages.

VPCsarecombinationsof verbsandprepositionalor adverbialparticles,suchaseatup in Bobate
up all the chocolate. In theseconstructionsparticlesarecharacterisedby containingfeaturesof
motion-through-locationandof completionor resultin their coremeaning[Bolinger1971]. How-
ever, VPCscanrangefrom idiosyncraticor semi-idiosyncraticcombinations,suchasgive in (in
e.g. Her sonwasso determinedto get what hewantedthat sheÞnally gavein), to moreregular
ones,suchascleanup (in e.g.He needsto cleanuphis ßat). Casesof ÔidiomaticÕVPCslike give
in, meaningto agree to whatsomeonewantsafter a periodwhenyou refuseto agree, wherethe
meaningof the combinationcannotbe straightforwardly inferred from the meaningof the verb
andtheparticle,fortunatelyseemto bea smallminority [Side1990].Most casesseemto bemore
regular, with the particlecompositionallyaddinga speciÞc meaningto the constructionandfol-
lowing a productive pattern. Indeed,Sidenotesthat particlesin VPCsseemto fall into a setof
possiblecategories,deÞnedaccordingto their meaningsin VPCs.For instance,in his analysisof



VPCsinvolving off, which is deÞnedasindicatingdistancein timeor space, departure, removal,
disconnection,separation, mostVPCsconsideredseemto Þt into thiscategory. Examplesaretake
off meaningto depart,cut off meaningto disconnectandstrain off to remove. A threeway clas-
siÞcationis adoptedin [Deh«e2002],[Emonds1985] and[Jackendoff2002], wherea VPC canbe
classiÞedinto compositional,idiomaticor aspectual,dependingon its sense.In thecompositional
VPCsthe meaningof the constructionis determinedby the literal interpretationsof the particle
andtheverb(e.g. throw out). IdiomaticVPCs,on theotherhand,cannothave their meaningde-
terminedby interpretingtheir componentsliterally (e.g. go off meaningÔtoexplodeÕ).The third
class,of aspectualVPCs,havetheparticleproviding theverbwith anendpoint,suggestingthatthe
actiondescribedby theverbis performedcompletely, thoroughlyor continuously(e.gtearup). In
theinvestigationdescribedherewe focusoncompositionalandaspectualVPCs.

VPCshavebeenthesubjectof aconsiderableamountof interest,andsomeinvestigationhasbeen
doneon the subjectof productive VPCs. Bame[Bame1999]analysessomeof theseproductive
casesin theframework of Head-Driven PhraseStructureGrammar:namelythoseof aspectualand
resultative combinationsusingthe particleup. For examplein Kim carried the televisionup the
resultativeup indicatesthattheargumentis affected(i.e., at theendof theactionthetelevision is
up). In contrast,theaspectualup in Kim ate thesandwich up suggeststhat theactionis taken to
someconclusion(i.e.,thesandwichis totally consumedat theendof theaction).Villavicencioand
Copestake[VillavicencioandCopestake2002] proposedeÞningafamily of lexical rules,organised
in adefault inheritancehierarchy, to captureproductivepatternsof verb-particleconstructionslike
these.Fraserpointsoutthatsemanticpropertiesof verbscanaffect theirpossibilitiesof combining
with particles[Fraser1976]. For examplebolt, cement,clam,glue, pasteandnail all aresemanti-
cally similar verbswheretheobjectsspeciÞedby theverbsareusedto join materialandthey can
all productively combinewith down. Thereis clearlya commonsemanticthreadrunningthrough
this list, sothata new verbthatis semanticallysimilar to themcanalsobereasonablyassumedto
combinewith down. Moreover, Sidenotesthatfrequentlynew VPCsareformedby analogywith
existing ones,with often theverbbeingvariedandtheparticleremaining(e.g. hangon, hold on
andwait on).

As theseworkssuggest,many VPCsfollow productivepatterns,wheresemanticallyrelatedverbs
arecombinedwith a given senseof a particle. By identifying classesof verbsthat follow pat-
ternssuchas thesein VPCs, we are able to maximisethe useof the informationcontainedin
lexical resources. In this way, we can make use of regular patternsto productively generate
VPCs from verbsalreadylisted in a lexical resource,accordingto their verbal classesand the
particleswith which they cancombine.For example,theresultative combinationswalk/run/jump
up/down/out/in/away/aroundfromthemotionverbswalk,runandjumpandthedirectional/locative
particlesup, down, out, in, awayandaround. Theuseof LevinÕsclassiÞcationof verbs[Levin1993]
to productively generatecandidateVPCsfrom semanticallyrelatedverbsis a possiblealternative
to extendthecoverageof lexical resources,assuggestedbyVillavicencio[Villavicencio2003]. The
verbalclassesseemsto begoodindicatorsof productivity in verb-particleconstructions.However,
the datasparsenessproblem,which is particularly acutefor multiword expressionslike VPCs,
meansthat the full contribution madeby the candidateVPCsneedsyet to be determined,since
not evena 100million word corpusis enough,andmany of thecombinationsproposedcannotbe
veriÞed.Fromthesecombinationssomemaybevalid,but simplydonotoccurin thecorpus,while
otheraregenuinelyinvalid. In this paperwe proposeto verify thevalidity of VPCsautomatically
generatedfrom classesof verbsby searchingfor themusingthe World Wide Web as corpus,in
orderto minimisetheproblemof datasparseness,following Grefenstette[Grefenstette1999] and
Kelleretal. [Kelleretal.2002].

We startby discussingsomecharacteristicsof VPCs that make themso challenging. Thenwe



analysethecoverageprovidedby someavailablelexical resources,andtheuseof corporato extend
thecoverageprovidedby themin sections3 and4. We thendiscussLevinÕs classesof verbsand
thecombinationsthey productively generatewith theparticleup, which is themostwidely usedof
particles.Next we addresstheissueof how thesecanbevalidatedusingtheWorld Wide Web,to
avoid theproblemof datasparseness,Þnalisingwith adiscussionof theresultsobtainedandfuture
work.

2 VPCs in a Nutshell

In this sectionwe discusssomeof the characteristicsthat make VPCs so challengingfor NLP.
VPCsareoftenhighly polysemous,with for instance,eightsensesbeinglistedfor make up in the
CollinsCobuild Dictionaryof PhrasalVerbs(e.g.to formsomethingandto invent). They alsoshow
syntacticvariation,whereeachcombinationcan take part in several differentsubcategorisation
frames.For example,addup canoccurasan intransitive verb-particlecombinationin ItÕs a few
calorieshere and there, and it all quickly addsup or asa transitive onein We needto add these
marksup.

In transitive VPCs,whereanNP complementis required,someparticleshave a Þxed positionin
relationto theverb,suchascomeup in Shecameup with theidea, wheretheparticleis expected
immediatelyafter the verb. Thuswe cannothave *Shecamewith the idea up. Othercombina-
tionshave a moreßexible orderin relationto the verb,andcanequallywell occurafter another
complementor immediatelyafter theverb: e.g.Johnatehis cereal upandJohnateuphis cereal.
In the latter, theparticlecomesbeforea simpledeÞnite NP without taking it asits object(unlike
e.g. It consistsof two parts, which is a prepositionalverb). Whethera particlecanbeseparated
or not from the verb may dependon the degreeof bondageof the particlewith the verb,on the
sizeof the NP, andon the kind of NP. Thus,whenthe NP is an unstressedpersonalpronoun,in
a transitive VPC, it mustprecedethe particle(e.g. They ate it up but not *They ate up it). This
is alsothe casefor VPCssubcategorisingfor otherverbalcomplements,like PPsandsentential
complements,wherethe particlemustcomeimmediatelyafter the verb. Besidescomplements,
certainadverbsarealsoacceptedbetweentheverbandtheparticle,suchasright in Hecameright
back.

3 VPCs and Dictionaries

In thissectionweanalysesomeof thelexical resourcesavailablefor NLP systems,in termsof the
VPCsthey contain.In table1 wecanseethecoverageof phrasalverbs(PVs)in severaldictionaries
andlexicons:Collins Cobuild Dictionaryof PhrasalVerbs(Collins-PV),CambridgeInternational
Dictionary of PhrasalVerbs(CIDE-PV), the electronicversionsof the Alvey NaturalLanguage
Tools(ANLT) lexicon[Carroll andGrover1989] (whichwasderived fromtheLongmanDictionary
of ContemporaryEnglish,LDOCE),theCOMLEX lexicon[MacleodandGrishman1998], andthe
LinGO EnglishResourceGrammar(ERG)[CopestakeandFlickinger2000] versionof November
2001.This tableshowsin thesecondcolumnthenumberof PV entriesfor eachof thesedictionar-
ies, includingnot only verb-particleconstructionsbut alsoprepositionalverbs.Thethird column
showsthenumberof VPC entries(availableonly for theelectronicdictionaries).

Thesedictionarieshave a considerablenumberof PV entriespotentiallyproviding uswith a good
startingpoint for handlingVPCs.Eachof themusesa slightly differentsetof verbsandparticles
in its VPCs,andtable2 shows someof their characteristics,wheretheseventhcolumnshows the



Table1: PhrasalVerbEntriesin Dictionaries

Dictionary PV Entries VPC Entries
ANLT 6,439 2,906
CIDE-PV over 4,500 -
Collins-PV over 3,000 -
Comlex 12,564 4,039
ERG 533 337

Table2: VPCsin Dictionaries

Dictionary Verbs VPCs Distinct Particles Verbs Proportionof
Entries VPCs in VPCs Verbsin VPCs

ANLT 5,667 2,906 2,250 44 1,135 20%
Comlex 5,577 4,039 1,909 23 990 17.75%
ERG 1,223 337 270 25 176 14.39%
A+C 6,043 - 3,107 44 1,394 23.07%
A C 5,201 - 1,052 23 731 14.05%
A+C+E 6,113 - 3,156 45 1,400 22.90%

proportionof verbsusedin VPCsfrom all theverbsin thedictionary. In this tableA+C represents
theunionof ANLT andComlex, A C their intersectionandA+C+E theunionof ANLT, Comlex
andERG

Whenweranktheparticlesaccordingto thefrequency with which they occurin theVPCs,weget
similar patternsfor all of the dictionaries,Þgure1. This Þgureshows the 5 top ranked particles
for eachof thedictionaries,andfor all of themup is theparticleinvolvedin thelargestnumberof
combinations.

In eachof thesedictionariesonly a small proportionof the total numberof verbsis usedin its
VPCs,ascanbe seenin table2 andÞgure2. For example,only 20% of the verbslisted in the
ANLT form at leastoneVPC.For theotherdictionariesthis proportionis evenlower. Thesetend
to beverywidely usedandgeneralverbs,suchascome, go,get,put,bring andtake. Whichof the
remainingverbsdo not form valid VPCsandwhich verbsform VPCsthat weresimply omitted
needsto beinvestigated,andin thispaperweattemptto goonestepin thisdirection.
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Figure2: Verbsin VPCsandVerbsin Dictionaries

The numberof VPCs listed in eachdictionary is shown in table 2, wherewe can alsoseethe
increasein the numberof VPCsobtainedby the union of the dictionaries.Even thoughthereis
a largenumberof entriesalreadyobtainedby combiningthe two largestdictionaries,ANLT and
Comlex, aconsiderableproportion(16%)of theentriesin theLinGO ERGlexiconarenot listedin
any of them(this proportionwould increaseif we tooksubcategorizationetcinto account).1 Most
of theseareat leastsemi-compositional,e.g.,crisp up, cometogether, tie on, andwereprobably
omittedfrom thedictionariesfor thatreason,2 thoughsomeothers,suchashack up, areprobably
recentcoinages.Dictionariesarestaticresourcesthattendto list idiosyncraticcombinationsat the
expenseof omitting the moreproductive ones,so we cannotrely only on the combinationsthey
provide.

4 VPCs and Corpora

Thenumberof VPCsis constantlygrowing,andweneedwaysof extendingthecoverageprovided
by lexical resources.The useof corporato extract VPCscancontribute to extendingtheir cov-
erage.An investigationof theautomaticextractionof combinationsfrom corporais describedin
[Baldwin andVillavicencio2002]. In thissectionweuseVPCsextractedfrom theBritish National
Corpus(BNC), asdescribedin [Bannardetal.2003] and[McCarthyetal.2003], andwe compare
theseVPCswith thosecontainedin thecombineddictionaries(A+C+E-VPCs),andhow theformer
canbeusedto complementthecoverageprovidedby thelatter.

TheBNC is a 100million word corpuscontainingsamplesof written text from a wide varietyof
sources,designedto representaswide a rangeof modernBritish Englishaspossible.It includes
texts from newspapers,journals,books,andmany othersources.Usingthemethodsdescribedin
[Baldwin andVillavicencio2002], 8,751VPC entrieswereextractedfrom theBNC. Theseentries
areclassiÞedinto intransitiveand/ortransitiveVPCs,dependingon their subcategorisationframe,
andthey resultin 7,078distinctVPCs.Someof theseentriesarenot VPCsbut rathernoise,such
as**** off, Õs down, etc.After removing themostobviouscasesof noise,therewere7,070VPCs
left. Theseareformedby 2,542verbsand48particles.McCarthyÕsmethod[McCarthyetal.2003]
resultedin 4,482VPCs,after the mostobvious casesof noisewereremoved. They are formed
by thecombinationof 1,999verbsand9 particles,amongwhich therearecasesof prepositional
verbs.

Thesedifferentextractionmethodsyieldeddifferentsetsof VPCs,aswe canseein table3. This

1TheLinGO ERGlexiconwas manuallyconstructedwith mostof theverb-particleentriesbeingempiricallymo-
tivatedby the Verbmobilcorpus. It is thusprobablyreasonablyrepresentative of a moderate-sizedomain-speciÞc
lexicon.

2TheCobuild Dictionaryexplicitly statesthatliteral meaningsandcombinationsarenotgiven for all verbs.



tableshowssomecomparisons,whereBNC-1representsthesetof VPCsextractedusingthemeth-
odsdescribedby BaldwinandVillavicencio,BNC-2 thoseextractedby McCarthyetal., andBNC
the union of both. Even thoughthesetwo methodsoperatein the samecorpus,their resultsare
quitedistinct,with onecomplementingtheother.

Table3: ComparisonbetweenVPCsautomaticallyextractedfrom corpora

Resources VPC Entries Verbs Particles
BNC-1 7,070 2,542 48
BNC-2 4,482 1,999 9
BNC-1 - BNC-2 4,429 956 39
BNC-2 - BNC-1 1,841 413 0
BNC-1 BNC-2 2,641 1,586 9
BNC 8,911 2,955 48

In termsof theVPCs,by joining A+C+E-VPCswith all theVPCsextractedfrom theBNC (BNC-
VPCs)thereis an increaseof 209%in thenumberof VPCs,sincefrom the8,911VPCsin BNC,
only 2,318arealsoin thecombineddictionaries,ascanbeseenin table4. A considerablenumber
of theextractedVPCsform productivecombinations,somecontainingamoreinformalor arecent
useof verbs(e.g. hopoff, kangaroo downandskateboard away). TheseVPCsprovide a useful
additionto theinformationcontainedin thedictionaries.Thus,whenthecombineddictionariesare
joinedwith theBNC, thereis a major increasein thenumberof VPCs,to a total of 9,745distinct
combinations.

Thesemethodsprovide us with a larger setof VPCs andsomeinformationabouttheir syntac-
tic behaviour, like their subcategorisationframes.However, they suffer from theproblemof data
sparsenessandagreatproportionof theextractedVPCshaveaverylow frequency. For instance,in
BNC-240.52%of thecombinationsoccuronly once.Amongthesewehavegenuinecombinations
but therearealsoinstancesof falsepositives or noise,andit is difÞcult to decidewhich is which
on thebasisof oneoccurrence.Onepossibleway of minimisingthis problemis to usetheWorld
Wide Web as an extremelylargecorpus,sinceaspointedout by Grefenstette[Grefenstette1999]
andKeller etal. [Kelleretal.2002] thewebis thelargestdatasetavailablefor NLP: in December
2002the web containedat least3,033million pages,which were indexed by the searchengine
Google,accordingto the SearchEngineShowdown (http://www.searchengineshowdown.com).
Several researchershave startedto explore this idea,makinguseof this hugeresourceto over-
cometheproblemof datasparseness.For instance,Keller et al usethewebto obtainfrequencies

Table4: ComparisonbetweenVPCsfrom CombinedDictionariesandthosefrom BNC

Resources VPC Entries Verbs Particles
A+C+E 3,156 1,400 45
BNC 8,911 2,955 48
A+C+E - BNC 834 160 17
BNC - A+C+E 6,593 1,715 20
A+C+E BNC 2,318 1,240 28
A+C+E+BNC 9,745 3,115 65



for adjective-noun,noun-nounandverb-objectbigrams,testingif thewebcouldbeusedto obtain
frequenciesfor bigramsthatareunseenin a givencorpus.They suggestthat the largeamountof
dataavailablein theweblargelyoutweighsany problemthatmayderive from it beingunbalanced
andcontainingnoise. Grefenstetteemploys theweb to do example-basedmachinetranslationof
compoundsfrom Frenchinto English. The methodhe employs would suffer considerablyfrom
datasparsenessif it wereonly to rely oncorpusdata,sofor compoundsthataresparsein theBNC
he alsoobtainsfrequenciesfrom the web. In the next sectionswe investigatehow the web can
helpusÞnd evidenceto distinguishbetweenvalid VPCsandnoisein automaticallygeneratedor
extractedcombinations.In orderto dothatweemploy averbalclassiÞcationto generatecandidate
VPCs,which canbeusedto extendthecoverageof theavailableresources,andhow thewebcan
beusedto Þlter andobtainfrequenciesfor thecandidateVPCs.

5 VPCs in the Web

Wenow discussthepossibilityof automaticallygeneratingcandidateVPCsfrom asetof verbsand
particles,andhow thevalidity of thecombinationscanbedeterminedusingthewebasacorpus.In
this investigationweconcentrateonVPCsgeneratedby combiningaclassiÞcationof semantically
relatedverbsandtheparticleup.

5.1 The Candidate VPC Set

Fraser [Fraser1976]noted how semantic properties of verbs can affect their possibilities
of combination with particles. For example verbs of hunting and the resultative down
(hunt/track/trail/follow down) andverbsof cookingandtheaspectualup (bake/cook/fry/broil up).
As semanticpropertiesof verbscaninßuencethepatternsof combinationwith particlesthat they
follow, by having a semanticclassiÞcationof verbswe can investigatehow they combinewith
certainparticles.This canbeusedto extendthecoverageof theavailableresourcesby generating
VPCs from classesof relatedverbsthat follow productive patternsof combinations.Onesuch
classiÞcationwasproposedby Levin [Levin1993], whereverbsaregroupedinto classesaccording
to semanticandsyntacticproperties,basedontheassumptionthatthesyntacticbehaviour of verbs
is semanticallydetermined.In this sectionwe discussthepossibilityof usingLevinÕs classesof
verbsto generatecandidateverb-particlecombinations,assuggestedin [Villavicencio2003].

In LevinÕs classiÞcation thereare190 classesandsubclassesthat capture3,100differentverbs
listed,resultingin 4,167entries,sinceeachverbcanbelongto morethanoneclass.For example,
theverbto run belongsto classes26.3(Verbsof Preparing),47.5.1(SwarmVerbs),47.7(Meander
Verbs)and51.3.2(RunVerbs).Thenumberof elementsin eachclassvariesconsiderably, so that
60%of all of theseclasseshave morethan10 elements,accountingfor 88%of the verbs,while
theother40%of theclasseshave 10 or lesselements,capturingtheremaining22%of theverbs.
The5 largerclassesareshown in table5.

All the combinationsformedby LevinÕs classesand the particle up were produced. The com-
binationswere generatedby taking eachverb and appendingthe particle to it. It is necessary
to test the validity of a candidateVPC, sincenot all verbscanbe combinedwith particles. For
example,Frasernotesthe generalisationthat stative verbsalmostnever combinewith a particle
(e.g. know, want, hope, resemble, etc) [Fraser1976].Someotherverbsseemto occurwith only
oneparticle(e.g. chicken out andsoberup). Moreover, althoughtherearesomecaseswhereit
appearsreasonableto treatverb-particlecombinationasfully productive(within fairly Þnelyspec-
iÞedclasses),therearealsocasesof semi-productivity. For instance,many verbsdenotingcooking



Table5: VerbEntriesin LevinÕsClasses

Class Entries
45.4 257
31.1 220
51.3.2 124
43.2 119
9.9 109

processescanoccurwith aspectualup: e.g.,boil up, fry up, brew up, heatup. But someother
combinationsseemodde.g.,?saut«e up. This problemof semi-productivity is furtherdiscussedin
[VillavicencioandCopestake2002]. Nonetheless,someverbalclasses(andparticles)seemto be
goodindicatorsof VPC acceptability. For example,in Class11.3(Verbsof Bring andTake), all
verbsform valid combinationswith all theparticlesinvestigated(in, down,out,up), accordingto
thecombinedresources[Villavicencio2003].

5.2 Looking for VPCs in the Web

Fromthe 4,167verbslisted in LevinÕs classiÞcationthemajority, 3,933,arein the combinedre-
sources.However, from the4,167possibleVPCsgeneratedfrom combiningtheverbsin LevinÕs
classeswith up, only 1,674are in the combinedresources(A+C+E+BNC-VPCs). Even though
thecombinedresourceshave a largenumberof VPCs,this coverageis still limited. For instance,
in a manualanalysisof thecombinationsinvolving the classof motionverbs,a greatproportion
of theVPCsarenot attestedin theseresources,even if mostof thecombinationsareconsidered
acceptableby nativespeakers. It is necessaryto establishwhethertheunattestedVPCsgenuinely
donot form valid combinations,or whetherthey do notoccurdueto thedatasparsenessproblem.
In this sectionwe discusshow to usethewebto verify if thecandidateVPCsaregenuineon the
basisof thefrequency with which they occur.

As not all verbsin LevinÕs classeswill form valid VPCs,eachof thecombinationthatwas unat-
testedin the combinedresourceswas searchedin the web usingthe searchengineGoogle. For
eachcombinationsearched,Googleprovided us with a measureof frequency in the form of the
numberof pagesin whichthatcombinationappeared.Sincewewantto beableto identify andex-
cludetheinvalidcases,weassumethatif aVPCis notattestedeitherin thewebor in thecombined
resources,thenit is notavalid VPC.In orderto provideauniformsearchpatternfor all theVPCs,
we searchedfor all of themasintransitive VPCs,which is oneof themostcommonsubcategori-
sationframesfor VPCs. We thusabstractedaway from theproblemof searchinginstanceswith
Þxed/ßexible word orderanddifferentsubcategorisationframes.Furthermore,in orderto ensure
thatonly VPCs,andnot prepositionalverbswereretrieved,we usedthefollowing context for the
searches:ÒVERB up forÓ.It ensuresthatup is not followedby anNP, which wouldbeambiguous
betweena transitiveVPC (VerbParticleNP) anda prepositionalverb,wherethePPis headedby
up (Verb PP).Only pagescontainingthis exact term areretrieved. For instance,slim up, which
wasunattestedin thecombinedresources,had1,500,000pagesretrieved with slimupfor, andone
of themcontainsthesentence:Whydoweneedto spendtax money to convinceyouto slim up for
yourowngood?.

Usingthewebascorpus,a total of 2,094of thecandidateVPCswereconsideredvalid. For these
themaximumnumberof pagesretrieved was9,330,000for mail up andtheminimumwas 11 for



desproutup. Amongtheunattestedcombinationswehavegenußectupandsalaamup. Asaresult
a total of 3,768VPCsout of the4,167candidateVPCswas attestedin thecombinedresourcesor
in theweb,correspondingto 90%of thepossiblecandidates.Fromthese,890arecasesof VPCs
containingverbsthatwerelisted in thecombinedresourcesbut werenot usedin any VPC listed
in them.In termsof theclasses66%of themhadall of its candidateVPCsconsideredvalid; 24%
had50%or moreof its VPCsasvalid. In the remaining10%of theclasses,only 3 of themhad
no attestedVPCs: Classes37.9(AdviseVerbs),39.4(Devour Verbs)and40.1.3(ExhaleVerbs),
whichcontaina totalof 15VPCs.By joining themwith A+C+E+BNC-VPCswehaveanincrease
of 21%in thenumberof VPCswith a totalof 11,796VPCs.

6 Discussion

In this paper, we investigatedtheuseof a verbalclassiÞcationto productively generatecandidate
VPCs, usingthewebasawayof verifying thevalidity of VPCsandÞlteringoutunattestedcases.
Searchingthewebfor candidateVPCsgeneratedfrom LevinÕsclassesonthebasisof theirseman-
tic/syntacticinterrelations,ratherthansearchingfor any possibleoccurrenceof a word followed
by aparticle,meansthatweensuredthatonly genuineverbswereusedin thecombinationsavoid-
ing randomnoisecausedby misspelledwords,non-nativespeakers,pagesin otherlanguages,etc.
Thus,we usedLevinÕs classesasa meansof constrainingthepossiblecombinationsandtheweb
asa meansof Þltering unattestedVPCs. We usedthis methodto extendthe coverageof lexical
resourceswith automaticallygeneratedVPCs,andit canalsobe usedto verify which VPCsau-
tomaticallyextractedfrom corporathathada low frequency aregenuineones,while at thesame
timereinforcingtheir frequenciesusingtheweb.

TheseresultssuggestthatLevinÕsclassesareindeedagoodstartingpoint for obtainingproductive
patternsin verb-particleconstructions.This investigationfocusedonly on theparticleup asa test
case,but it is alreadypossibleto seean improvementin thecoverageof the lexical resources.A
morewideinvestigationusingalargersetof verbsandparticlesandhumanannotatorsisenvisaged,
to extendevenfurther thecoverageof existing lexical resources.This investigationwill continue
to addressthe questionof the greatnumberof the verbalentriesin a lexical resourcenot used
in its VPCs,usingthewebto searchfor candidateVPCsgeneratedby theseverbs.Nonetheless,
the resultsobtainedso far areencouragingandconÞrm thatwe canstraightforwardly extendthe
coverageof lexical resourcesby usinga semanticclassiÞcationof verbsto productively generate
possibleVPCs,andvalidatingthemusingthewebasavery largecorpus.
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