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Abstract
In this paperwe presenta tool to automaticallydeterminethe semanticinterpretationof someambiguoussentencesn Spanishthe
so-called'seconstructions” Thesesentencearesyntacticallysimilar, but theiragumentstructurels different. The performancef the
disambiguatiorprocedurehasbeenevaluatedagainsta manuallyannotatedorpus achieiing 95%precision.
Keywords: Automaticdisambiguationsyntactico-semantimterface,”seconstructions”.

1. Intr oduction and Motivation

In this paperwe presenta systemto automatically
determine the semantic interpretation of Spanish “se
constructions”. What thesesentencediave in is common
thepresencef the particlese In previousresearcltarried
out on Spanishcorpora,we have determinedhat 18% of
thesentenceareaseconstructior(Fernandeetal.,2003),
whichmeanghatatotal of 4.263pronominalsentencesut
of 22.881sentences.The corporausedfor this studyare
El periodicoand La Vanguadia, two Spanishnewvspaper
corporatotalling about500.000words.

“Seconstructions’arehighly ambiguousThey canex-
pressreflexive, reciprocal, passve, anticausatie, imper
sonalor agentve meaninggFernandeetal.,2003),among
others.To be ableto disambiguaté seconstructions’is of
interestsincedifferencesn meaningconcernthe thematic
analysisof the sentenceAlso, it might contributeto deter
minethe sensean the caseof polysemouwerbs.

As regardsthematicstructure a verbcanpresendiffer-
entwaysof agumentrealizationdependingonthemeaning
to beexpressedFor example,theverblavar (wash which
presentsa thematicstructurethat requiresthe existenceof
anagentandapatient,canparticipaten structuresvith one
or two arguments.As canbe seenin the examplesbelow,
in (1) a passve meaningis expressedpatientla ropa su-
cia) whereaq?) is anactive sentencgagentthe priestand
patientse:

(1) Laropasuciaselava encasa
Dirty laundryis washedat home

(2) Por quéselavael cura enla misa?
Why doesthepriestwashin themass?

The automatictreatmentof thesephenomenas even
more problematichecauseSpanishpresentsa very uncon-
strainedvord order, wherenotonly canargumentsefound
in virtually ary positionwith respecto the verb,but some
of themcanalsobe omittedwithout the sentencdeingun-
grammatical Moreover, someimpersonaktructuresio not
have a subjectaltogethernotevenanomittedone.

As we have said, the disambiguation of “se
constructionstanbeusedo determinevhichsensés used

in asentenceNot all sense®f averbpresenthe samebe-
haviour regarding“seconstructions”. For example, only
oneof the sense®f presentarcanalsoexpressa reflexive
meaning(3), while in the sense=xpressedn (4), secould
neverbeinterpretedeflexively:

(3) El
Theauthorpresentdiimself

autor sepresentaa si mismocomoun luchador
as a fighter

(4)

Sepresentéenla reunidninespeadamente
Hearrived at themeetingunexpectedly

Word SenseDisambiguationis an areaof interestto
all areasof NLP, while the first aspectnamely assigning
the properthematicstructureto a sentenc€Kingshury and
Palmer 2002; McCarthy 2000),is speciallyinterestingfor
somehighlevel NLP applications|ik e InformationExtrac-
tion or QuestionAnswering,in which it is crucial to de-
terminetherole of the algumentsn the sentenceAnother
areain which thisinformationis determinants thatof Ma-
chineTranslation sincethetranslationof eachSpanishse
constructiommeaningrequiresdifferentmechanismsf ex-
pression.

We have developeda tool to minimize the impact of
theambiguityof theseconstructiongor NLP. The possible
meaningnf seconstructionsare drasticallyreducedby a
heuristicprocedureandby accesdo a lexical database.

Thepaperis organizedasfollows. In thefollowing sec-
tion, we describethe disambiguatiorntool and, then, the
evaluation methodis explainedin Section3. Resultsare
discussedn sectiord.

2. Disambiguating seconstructions

As canbeseenin Figurel, thedisambiguatiorprocess
integratesheterogeneousndsof linguistic knowledgein a
neatlymodulararchitecture.

First, a morpho-syntacticateyorizationis carried out
by meansf apipelineof shallav analyzergAtseriasetal.,
1998). Then,the following elementsare taggedwith se-
manticinformation(lexical-basedagging):

¢ Nominalheadsareassignedo onesemanticlass.
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Figurel: Architectureof the disambiguatiorsystem.

e Thosespecific words, useful to determinesemantic
patternsareidentifiedaskey words.

e Foreachverbalheadalist is built with every possible
sensendits associatedeconstructions.

Thelist of seconstructiongprovidesinformationabout
the expectedargumentstructureof the sentenceAll possi-
ble structuresaremappedo the sentenceinderconsidera-
tion (structuremapping).Oncethe mappinghasbeencom-
pleted, the propertask of sentencedisambiguatiorstarts.
The output of the processis the semantictagging of the
sentenceinderconsideration.

2.1. Lexical-basedtagging: resources

The main resourceshat are exploited by the disam-
biguation procedureare semanticclasses words classes
andtheverballexicon Semanticlassesreobtainedfrom
the Spanishversionof EuroWordNet(Vossen;1998),using
theinformationon semantidieldsandhyporymy relations.
Semanticclassesare usedas selectionrestrictionsfor the
predicatesn the databasde.g. humanin preverbal posi-
tion). They arealsousedto determinghe semanticclassof
someadjunctye.g.time adjuncts).

Word classesareformedup by key wordsand expres-
sions(mutuamenteead other, a simismo-oneself; etc.).
By key wordswe referto thoselexical itemsthathave been
identifiedasprototypicalof somesemanticconfigurations,
i.e. whenever they appeamwe canbe certainof the seman-
tics of thesentence.

An importantsourceof informationfor the processs
the verballexicon SenSemgarriedout within the projects
VOLEM (Fernandezet al., 2002) and SenSem(MCyT

BFF2003-06456). The basic unit of descriptionin the
databasés the senseand eachsenses definedby several
properties:

Semanticclass to whichtheverbbelongs(Vazquezetal.,
2000).

Argumentstructur e expressedn termsof thematicroles.

Syntactico-semantidrames that containthe information
about the number and type of agumentsand the
semanticsof eachsyntacticstructure: anticausatie
(anti-pr2np),impersonalimp-se-pp) etc.

The useof this resourceprovidesthe systemwith the
setof only thosesemantidagsthatarepossiblefor asense
sotherangeof possibilitiesis reduced.

2.2. Heuristics for disambiguation

In orderto establishthe heuristic,a 500 sentencesor-
pus hasbeencollected. The sourcesselectedare diverse
(RAE, Lexesp, El Periddico). The pronominalcorpusis
madeup of sentencef which the form seis to be found.
The rulesimplementedn the heuristicwere settledfrom
thestudyof thesesentences.

Therearetwo typesof rules: restrictive andpreference
rules. The former permitus to eliminateor assignan in-
terpretation.Thelatter helpusto assignweightto possible
interpretations. The processendsif one of the following
possibilitiesis met:

e the verb only undertales one pronominal se
construction;

¢ all possibletags,exceptone,areeliminated,;

¢ thedefinitivetagis assigned,;

¢ all therelevantrulesareappliedandno determination
is reached.All the possibilitiesleft arethenordered
accordingto theirrespectie weights.

Thedisambiguatiormoduleis madeup of atotal of 22
rulesthat are structuredn threephasesorderedaccording
to the applicationprocessandthe sortof actionthey carry
out(seeFigure?).

In the first phase,we aim at eliminating as mary in-
terpretationsas possibleso that the list of candidateds
reducedto a minimum. For example,when a sensecan
expressan anticausatie or a reflexive meaningandthus,
thelist createccontemplatebothpossibilities,oneof them
might be ruled out dependingon the semanticcateyoriza-
tion of the alguments.For example,in example(5) there-
flexive meaningcan be eliminatedsincethe preverbal NP
is non-human.

(5) ...,la abarrotadaSaladela prestigiosa
...,thecronded hall of theprestigious
Musikveein sellendcon los acordes...
Musikvereinfilled  with thechords

Another type of semanticinformation that can be of
helpin this phases the semanticclassto which the verbs
hasbeenascribedto. For example,for verbsbelongingto
the change of possessioglassthe string of pronounsselo
impliesanagentve interpretation(6) whereaghe string se
le favorsa passie interpretation(7):
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asentencés not reflexive or reciprocalif
there is a preverbal

asentencés impersonal if
there is no noun phrase or
this noun phrase is tenporal

there is an abstract

noun phrase and
this noun phrase is not human and
this noun phrase and the verb agree

( there is only one noun phrase and

asentencés more probably anticausative if
noun phrase and
this noun phrase and the verb agree

eliminationrule

determiningrule

)
weightingrule

Figure2: Someexamplerulesfor assigninghe propersemantidnterpretatiorto a sentence.

(6) Pedono seloervié a tiempo
Pedrodidn’t sendit to herin time.

(7 selehadado unplazoextra paraterminar

he hasbeengivensomeextratimeto finish.

In the secondphasewe determine whenever possible,
theright semantictag, and, if achieved, it impliesthe end
of the process.To thataim, therulesseekfor the presence
of somevery well definedlexical marks. For example,the
presencen the context of words or expressionssuchas
mutuamentémutually) or entre ellos (eachother),will de-
termineareciprocalinterpretation:

8 ..., sedecianel unoal otro.
..., they told eachother.

In thethird phaserulesthataward differentweightsto
the constructionsareapplied. They arebasedon discrimi-
native valuesattachedo the selectionrestrictions.For ex-
ample, propertiessuch as the semantictypes of the verb
argumentsareconsideredseeexample(9)):

(9) El problemaseresolvio
Theproblem wassolved

The fact that "the problem"is an abstractobject un-
demgoing a process,nsteadof a human,confersthe anti-
causatre meaninga morepre-eminenposition.

3. Evaluation methodology

The evaluationhasbeencarriedout by comparingthe
interpretatiorprovided by the systemwith a gold standard
createdby three humanexperts. Additionally, a dummy
baselinewas createdin orderto assesshe improvements
oninterpretatiorthatthe systemcontributes. This baseline
assignevery sentencehe anticausativanterpretationthe
mostcommonin the manualtaggingof thecorpus.

The gold standardcorpusfor this first evaluationwas
collectedfrom a presscorpus. All the extractedsentences
containedthe se pronoun. From it, we selectedl0 verbs
thatfulfil severalcriteria: they aredescribedn thedatabase
SenSemthey have ahighfrequeng of useandthey present
differentbehaiour with respecto these-constructiongzor
eachverb, 10 examplesentencesvererandomlyextracted,
sothatatotal of 100sentencebave beenevaluated.

correct incorrect
interpretation| interpretation

| | precision | error | recall |
| baseline | 65% | 35% | 65% |
system 95% 5% 73%
ambiguous 25% 0%
interpretations

inambiguous 70% 5%
interpretations

Table 1: Resultsof the evaluation of the systemand a
dummybaselineagainsta manualgold standard.

The processof manualinterpretationwas as follows.
First, eachverb occurrencavasassigneda sense'. Then,
threejudgesannotatedhe sentencavith the possiblenter-
pretations.Eachsentencavasassigned uniqueinterpre-
tation,obtainedby consensufrom the proposal®f judges.
Wheneer disagreementarose systematialecisionswvere
takenin orderto establishthe consensuskor example,the
mostfrequentdisagreementisetweerjudgeswerebetween
anticausatie and passve interpretationssincesometimes
bothinterpretationsresoclosethatonly contextual infor-
mation, that might be beyond sentencdimits, couldreally
helpdisambiguate¢hem.

4. Resultsand Discussion

The performanceof the baselineandthe systemis as-
sessedby precisionandrecallagainsthe gold standard.
.. __ correct interpretations
precision = . tsentetncte's
— correct tnterpretalions
recall = inter%retations

In the caseof the baseline precisionandrecall areco-
incidentbecauséhereis no ambiguityin the outputof the
baseline.In contrastthe outputof the systemmay be am-
biguous,in caseavhereno evidencecould be foundto as-
sign a uniqueinterpretationto the sentenceor wheredif-
ferentinterpretationsould not be weighteddifferently. In
thosecasesall the interpretationgrovided by the system

1In orderto make theoutputof thesystencomparablevith the
gold standardsentenceweremanuallydisambiguatedor verbal
sensedeforeautomatianterpretation.
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have beenconsideredwhich makesa differencein preci-
sionandrecall.

Evenif the systemdoesnot resole the ambiguitypro-
videdby theverbaldatabaséotally, it significantlyreduces
it. Indeed,58% of the sentence the corpusareassigned
morethanoneinterpretatiorby thedatabaseyhile thesys-
temprovidesambiguousnterpretationgor only 26%,thus
reducing32% of theinitial ambiguity

As canbeseerin Tablel thesystenpresenta 30%im-
provementin precisionoverthe baselineachieving almost
full reliability for judgementsat the costof only a slight
improvementn recall,of 8%. Still, therecallof thesystem
coversmostof thetestdata(73%).

An accurateanalysisof rule applicationwascarriedout,
both for correctinterpretationsand specially for the 5%
casewherethe systemprovidederroneousnterpretations.
For example,it wasfoundthatthe rule thatappliesthe th-
roles provided by the databasdendedto fail in discrimi-
nating passve and anticausatie interpretations. Another
sourceof errorareword classesmainly dueto thefactthat
they arenow detectedy simplepattern-matchingwWe will
improve the accuray in the detectionof thesewords, by
additionalconstrainton their PoStags.

The productiity of ruleswasalsostudied,andit was
foundthatsomerulesapplyseldom.For example,notonce
wasappliedtherule thateliminatesthereflexiveandrecip-
rocal readingswhen a verb belongingto the classof psy-
chological change is present,andthereis a noun phrase
labelledashumanthatagreeswith the verb. However, we
suspecthe reasonwhy someof the rulesare not applied
may be the small size of the evaluationcorpus,so produc-
tivity of ruleswill befurtherstudiedin morerepresentatie
evaluations.

5. Conclusionsand Futur e Work

We have presented first applicationof a systemfor
the disambiguationof the semanticinterpretationof a
kind of highly ambiguoussentencesn Spanish,the so-
calledseconstructionsThis systemis basedon the verbal
databas&enSemandit exploits heterogeneousxical and
syntactico-semantiknowledge.

The systemhasbeenevaluatedagainsta manuallycre-
atedgold standardshaving animprovementon a dummy
baseline. Even though resultsare not optimal, this first
approachhasprovided us very valuableinformationin or-
derto continuein theimprovementandenlagementf the
systemand of the interactionsbetweendifferentkinds of
knowledgeinvolvedin it.

In the nearfuture we planto improve the performance
of the systenmby modifying the heuristicprocedureaccord-
ing to the erroranalysiscarriedout here. Giventhe modu-
lar architectureof thetool, we will beableto investigateo
what extent eachlinguistic level contributesto the disam-
biguationprocessWe planto evaluatethe resultsobtained
usingonly someof thesourcesatatime, sothatit becomes
clearwhateachkind of linguistic knowledgecontributesto
theoveralldisambiguatiomprocessAdditionally, wewould
alsolike to evaluatehow the processof seggmentingsen-
tencesinto smallerunits canimprove the disambiguation

processfor example by applyingautomatedliscourseseg-
mentation(AlonsoandCastell6n2001).

The natural developmentof the work presentechere
will be to assignthematicroles to the algumentsidenti-
fied in the sentenceasin (Kingshury and Palmer, 2002),
accordingto the semantidnterpretationrdetermineddy the
tool. Thisenhancememill arguablycontributeto improve
thedisambiguatiorrulesbasedn thematicconstraints.

We also intend to further enlage the list of se
constructionglealtwith by takinginto consideratiorstatve
constructionssuchasmiddleor habitual sentencesyhich
will bedifferentiatedrom purelyeventive ones.
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