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Abstract
In this paperwe presenta tool to automaticallydeterminethe semanticinterpretationof someambiguoussentencesin Spanish,the
so-called“se-constructions”.Thesesentencesaresyntacticallysimilar, but their argumentstructureis different.Theperformanceof the
disambiguationprocedurehasbeenevaluatedagainsta manuallyannotatedcorpus,achieving 95%precision.
Keywords: Automaticdisambiguation,syntactico-semanticinterface,“se-constructions”.

1. Intr oduction and Moti vation
In this paper we presenta systemto automatically

determine the semantic interpretation of Spanish “se-
constructions”.What thesesentenceshave in is common
thepresenceof theparticlese. In previousresearchcarried
out on Spanishcorpora,we have determinedthat 18% of
thesentencesarease-construction(Fernándezetal.,2003),
whichmeansthata totalof 4.263pronominalsentencesout
of 22.881sentences.The corporausedfor this studyare
El periódicoandLa Vanguardia, two Spanishnewspaper
corporatotallingabout500.000words.

“Se-constructions”arehighly ambiguous.They canex-
pressreflexive, reciprocal,passive, anticausative, imper-
sonalor agentivemeanings(Fernándezetal.,2003),among
others.To beableto disambiguate“se-constructions”is of
interestsincedifferencesin meaningconcernthe thematic
analysisof thesentence.Also, it might contributeto deter-
minethesensein thecaseof polysemousverbs.

As regardsthematicstructure,averbcanpresentdiffer-
entwaysof argumentrealizationdependingonthemeaning
to beexpressed.For example,theverb lavar (wash) which
presentsa thematicstructurethat requiresthe existenceof
anagentandapatient,canparticipatein structureswith one
or two arguments.As canbe seenin the examplesbelow,
in (1) a passive meaningis expressed(patientla ropa su-
cia) whereas(2) is anactive sentence(agentthepriestand
patientse):

(1) La ropasucia
Dirty laundry

selava
is washed

en
at

casa
home

(2) Por qué
Why

selava el cura
doesthepriestwash

en
in

la
the

misa?
mass?

The automatictreatmentof thesephenomenais even
moreproblematicbecauseSpanishpresentsa very uncon-
strainedwordorder, wherenotonly canargumentsbefound
in virtually any positionwith respectto theverb,but some
of themcanalsobeomittedwithout thesentencebeingun-
grammatical.Moreover, someimpersonalstructuresdonot
havea subjectaltogether, not evenanomittedone.

As we have said, the disambiguation of “se-
constructions”canbeusedto determinewhichsenseis used

in a sentence.Not all sensesof a verbpresentthesamebe-
haviour regarding“se-constructions”. For example,only
oneof thesensesof presentarcanalsoexpressa reflexive
meaning(3), while in the senseexpressedin (4), secould
neverbeinterpretedreflexively:

(3) El
The

autor
author

sepresentaa símismo
presentshimself

como
as

un
a

luchador
fighter

(4)
He

Sepresentó
arrived

en
at

la
the

reunión
meeting

inesperadamente.
unexpectedly.

Word SenseDisambiguationis an areaof interestto
all areasof NLP, while the first aspect,namely, assigning
theproperthematicstructureto a sentence(Kingsbury and
Palmer, 2002;McCarthy, 2000),is speciallyinterestingfor
somehighlevel NLP applications,like InformationExtrac-
tion or QuestionAnswering, in which it is crucial to de-
terminetherole of theargumentsin thesentence.Another
areain which this informationis determinantis thatof Ma-
chineTranslation,sincethetranslationof eachSpanishse-
constructionmeaningrequiresdifferentmechanismsof ex-
pression.

We have developeda tool to minimize the impact of
theambiguityof theseconstructionsfor NLP. Thepossible
meaningsof se-constructionsaredrasticallyreducedby a
heuristicprocedureandby accessto a lexical database.

Thepaperis organizedasfollows. In thefollowing sec-
tion, we describethe disambiguationtool and, then, the
evaluationmethodis explained in Section3. Resultsare
discussedin section4.

2. Disambiguatingse-constructions
As canbeseenin Figure1, thedisambiguationprocess

integratesheterogeneouskindsof linguisticknowledgein a
neatlymodulararchitecture.

First, a morpho-syntacticcategorizationis carriedout
by meansof apipelineof shallow analyzers(Atseriasetal.,
1998). Then, the following elementsare taggedwith se-
manticinformation(lexical-basedtagging):

� Nominalheadsareassignedto onesemanticclass.
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Figure1: Architectureof thedisambiguationsystem.

� Thosespecific words, useful to determinesemantic
patterns,areidentifiedaskey words.

� For eachverbalhead,a list is built with everypossible
senseandits associatedse-constructions.

Thelist of se-constructionsprovidesinformationabout
theexpectedargumentstructureof thesentence.All possi-
ble structuresaremappedto thesentenceunderconsidera-
tion (structuremapping).Oncethemappinghasbeencom-
pleted,the propertask of sentencedisambiguationstarts.
The output of the processis the semantictaggingof the
sentenceunderconsideration.

2.1. Lexical-basedtagging: resources

The main resourcesthat are exploited by the disam-
biguation procedureare semanticclasses, words classes
andtheverballexicon. Semanticclassesareobtainedfrom
theSpanishversionof EuroWordNet(Vossen,1998),using
theinformationonsemanticfieldsandhyponymyrelations.
Semanticclassesareusedasselectionrestrictionsfor the
predicatesin the database(e.g. humanin preverbalposi-
tion). They arealsousedto determinethesemanticclassof
someadjuncts(e.g.time adjuncts).

Word classesareformedup by key wordsandexpres-
sions(mutuamente-each other-, a símismo-oneself-, etc.).
By key wordswereferto thoselexical itemsthathavebeen
identifiedasprototypicalof somesemanticconfigurations,
i.e. whenever they appearwe canbecertainof theseman-
ticsof thesentence.

An importantsourceof information for the processis
theverballexicon SenSem,carriedout within theprojects
VOLEM (Fernándezet al., 2002) and SenSem(MCyT

BFF2003-06456). The basic unit of descriptionin the
databaseis the senseandeachsenseis definedby several
properties:

Semanticclass to which theverbbelongs(Vázquezet al.,
2000).

Ar gumentstructur e expressedin termsof thematicroles.

Syntactico-semanticframes that containthe information
about the number and type of argumentsand the
semanticsof eachsyntacticstructure: anticausative
(anti-pr-2np),impersonal(imp-se-pp),etc.

The useof this resourceprovidesthe systemwith the
setof only thosesemantictagsthatarepossiblefor a sense
sotherangeof possibilitiesis reduced.

2.2. Heuristics for disambiguation
In orderto establishtheheuristic,a 500sentencescor-

pus hasbeencollected. The sourcesselectedare diverse
(RAE, Lexesp,El Periódico). The pronominalcorpusis
madeup of sentencesin which the form se is to be found.
The rules implementedin the heuristicweresettledfrom
thestudyof thesesentences.

Therearetwo typesof rules: restrictive andpreference
rules. The former permit us to eliminateor assignan in-
terpretation.Thelatterhelpusto assignweightto possible
interpretations.The processendsif oneof the following
possibilitiesis met:

� the verb only undertakes one pronominal se-
construction;

� all possibletags,exceptone,areeliminated;
� thedefinitive tagis assigned;
� all therelevantrulesareappliedandno determination

is reached.All the possibilitiesleft arethenordered
accordingto their respectiveweights.

Thedisambiguationmoduleis madeup of a total of 22
rulesthatarestructuredin threephasesorderedaccording
to theapplicationprocessandthesortof actionthey carry
out (seeFigure2).

In the first phase,we aim at eliminating as many in-
terpretationsas possibleso that the list of candidatesis
reducedto a minimum. For example,when a sensecan
expressan anticausative or a reflexive meaningand thus,
thelist createdcontemplatesbothpossibilities,oneof them
might be ruled out dependingon the semanticcategoriza-
tion of thearguments.For example,in example(5) there-
flexive meaningcanbe eliminatedsincethe preverbalNP
is non-human.

(5) ...,
...,

la
the

abarrotada
crowded

Sala
hall

de
of

la
the

prestigiosa
prestigious

Musikverein
Musikverein

sellenó
filled

con
with

los
the

acordes...
chords ...

Another type of semanticinformation that can be of
help in this phaseis thesemanticclassto which the verbs
hasbeenascribedto. For example,for verbsbelongingto
thechange of possessionclassthestringof pronounsselo
impliesanagentive interpretation(6) whereasthestringse
le favorsa passive interpretation(7):

 754



asentenceis not reflexiveor reciprocal if eliminationrule
there is a preverbal noun phrase and
this noun phrase is not human and
this noun phrase and the verb agree

asentenceis impersonal if determiningrule
there is no noun phrase or
( there is only one noun phrase and
this noun phrase is temporal )

asentenceis moreprobably anticausative if weightingrule
there is an abstract noun phrase and
this noun phrase and the verb agree

Figure2: Someexamplerulesfor assigningthepropersemanticinterpretationto asentence.

(6) Pedro
Pedro

no
didn’t

selo envió
sendit to her

a
in

tiempo
time.

(7)
he

sele ha dado
hasbeengiven

unplazoextra
someextra time

para
to

terminar.
finish.

In the secondphasewe determine,whenever possible,
the right semantictag,and,if achieved, it implies the end
of theprocess.To thataim, therulesseekfor thepresence
of somevery well definedlexical marks.For example,the
presencein the context of words or expressions,suchas
mutuamente(mutually)or entre ellos(eachother),will de-
terminea reciprocalinterpretation:

(8) ...
...

,
, they

sedecían
told

el unoal otro.
eachother.

In thethird phase,rulesthatawarddifferentweightsto
theconstructionsareapplied.They arebasedon discrimi-
native valuesattachedto theselectionrestrictions.For ex-
ample,propertiessuchas the semantictypesof the verb
argumentsareconsidered(seeexample(9)):

(9) El
The

problema
problem

seresolvió
wassolved

The fact that "the problem" is an abstractobject un-
dergoing a process,insteadof a human,confersthe anti-
causativemeaningamorepre-eminentposition.

3. Evaluation methodology
The evaluationhasbeencarriedout by comparingthe

interpretationprovidedby thesystemwith a gold standard
createdby threehumanexperts. Additionally, a dummy
baselinewascreatedin order to assessthe improvements
on interpretationthat thesystemcontributes.This baseline
assignsevery sentencetheanticausativeinterpretation,the
mostcommonin themanualtaggingof thecorpus.

The gold standardcorpusfor this first evaluationwas
collectedfrom a presscorpus.All the extractedsentences
containedthe sepronoun. From it, we selected10 verbs
thatfulfil severalcriteria: they aredescribedin thedatabase
SenSem,they haveahighfrequency of useandthey present
differentbehaviourwith respectto these-constructions.For
eachverb,10 examplesentenceswererandomlyextracted,
sothata totalof 100sentenceshavebeenevaluated.

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, eachverboccurrencewasassigneda sense1. Then,
threejudgesannotatedthesentencewith thepossibleinter-
pretations.Eachsentencewasassigneda uniqueinterpre-
tation,obtainedby consensusfrom theproposalsof judges.
Whenever disagreementsarose,systematicdecisionswere
takenin orderto establishtheconsensus.For example,the
mostfrequentdisagreementsbetweenjudgeswerebetween
anticausative andpassive interpretations,sincesometimes
bothinterpretationsaresoclosethatonly contextual infor-
mation,thatmight bebeyondsentencelimits, could really
helpdisambiguatethem.

4. Resultsand Discussion
The performanceof the baselineandthe systemis as-

sessedby precisionandrecallagainstthegoldstandard.
�	��

���������
���������������! #"%$� &����'(���� &)� *"%��$,+
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"9$� &����'(�5�� &)5 *"8�:$,+

In thecaseof thebaseline,precisionandrecallareco-
incidentbecausethereis no ambiguityin theoutputof the
baseline.In contrast,theoutputof thesystemmaybeam-
biguous,in caseswhereno evidencecouldbefoundto as-
sign a uniqueinterpretationto the sentence,or wheredif-
ferentinterpretationscouldnot beweighteddifferently. In
thosecases,all the interpretationsprovidedby the system

1In orderto maketheoutputof thesystemcomparablewith the
gold standard,sentencesweremanuallydisambiguatedfor verbal
sensesbeforeautomaticinterpretation.
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have beenconsidered,which makesa differencein preci-
sionandrecall.

Evenif thesystemdoesnot resolve theambiguitypro-
videdby theverbaldatabasetotally, it significantlyreduces
it. Indeed,58%of thesentencesin thecorpusareassigned
morethanoneinterpretationby thedatabase,while thesys-
temprovidesambiguousinterpretationsfor only 26%,thus
reducing32%of theinitial ambiguity.

As canbeseenin Table1 thesystempresentsa30%im-
provementin precisionover thebaseline,achieving almost
full reliability for judgements,at the costof only a slight
improvementin recall,of 8%. Still, therecallof thesystem
coversmostof thetestdata(73%).

An accurateanalysisof ruleapplicationwascarriedout,
both for correct interpretationsand specially for the 5%
caseswherethesystemprovidederroneousinterpretations.
For example,it wasfoundthat the rule thatappliesthe th-
roles provided by the databasetendedto fail in discrimi-
nating passive and anticausative interpretations.Another
sourceof errorarewordclasses,mainlydueto thefactthat
they arenow detectedby simplepattern-matching.We will
improve the accuracy in the detectionof thesewords,by
additionalconstraintson theirPoStags.

The productivity of ruleswasalsostudied,and it was
foundthatsomerulesapplyseldom.For example,notonce
wasappliedtherule thateliminatesthereflexiveandrecip-
rocal readingswhena verb belongingto the classof psy-
chological change is present,and there is a noun phrase
labelledashumanthatagreeswith theverb. However, we
suspectthe reasonwhy someof the rulesarenot applied
maybe thesmall sizeof theevaluationcorpus,soproduc-
tivity of ruleswill befurtherstudiedin morerepresentative
evaluations.

5. Conclusionsand Future Work
We have presenteda first applicationof a systemfor

the disambiguationof the semantic interpretationof a
kind of highly ambiguoussentencesin Spanish,the so-
calledse-constructions.This systemis basedon theverbal
databaseSenSem,andit exploitsheterogeneouslexical and
syntactico-semanticknowledge.

Thesystemhasbeenevaluatedagainsta manuallycre-
atedgold standard,showing an improvementon a dummy
baseline. Even though resultsare not optimal, this first
approachhasprovidedusvery valuableinformationin or-
derto continuein theimprovementandenlargementof the
systemandof the interactionsbetweendifferentkinds of
knowledgeinvolvedin it.

In the nearfuture we plan to improve the performance
of thesystemby modifying theheuristicprocedureaccord-
ing to theerroranalysiscarriedout here.Giventhemodu-
lar architectureof thetool, we will beableto investigateto
what extent eachlinguistic level contributesto the disam-
biguationprocess.We planto evaluatetheresultsobtained
usingonly someof thesourcesata time,sothatit becomes
clearwhateachkind of linguisticknowledgecontributesto
theoveralldisambiguationprocess.Additionally, wewould
also like to evaluatehow the processof segmentingsen-
tencesinto smallerunits can improve the disambiguation

process,for example,by applyingautomateddiscourseseg-
mentation(AlonsoandCastellón,2001).

The natural developmentof the work presentedhere
will be to assignthematicroles to the argumentsidenti-
fied in the sentence,as in (Kingsbury andPalmer, 2002),
accordingto thesemanticinterpretationdeterminedby the
tool. Thisenhancementwill arguablycontributeto improve
thedisambiguationrulesbasedon thematicconstraints.

We also intend to further enlarge the list of se-
constructionsdealtwith by takinginto considerationstative
constructions,suchasmiddleor habitualsentences,which
will bedifferentiatedfrom purelyeventiveones.
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