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Abstract

This paperpresentsa corpus study of
bridgingdefinitedescriptiongn thefrench
corpusPAROLE. It proposes typology
of bridgingrelations;describes system
for annotatingNPs which allows for a
userfriendly collectionof all relevantin-
formation on the bridging definite des-
criptionsoccurringin thecorpusanddis-
cussesheresultsof the corpusstudy?.

1 Intr oduction

It haslong beenknown (cf. e.g.,(Clark, 1977))
that the referentof a definite descriptioncan be
implicitely related(throughworld or lexical know-
ledge)to somepreviously mentionecentity. In (1a)
for instancethereferentof “the ceiling” is linked
to thereferentof its anchor‘the room” throughthe
“part-of’ relation: becausewe know that rooms
have ceilings,we interpret“the ceiling” in the se-
condsentencenotjustasdenotingary ceiling, but
ratheras denotingthe ceiling that is part of the
roommentionedn the previous sentence.

(1) a. | looked into the room. The ceiling was
very high.
b. | lookedinto theroom. Theduckwasvery
yellow.
1. HéléneManueliangratefully acknavledgesthe finan-
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Notethattheimplicit relationmustbesupported
by shareknowledge.Thisisillustratedby example
(1b)wherenorelationbetweerfduck” andtheen-
tities previously mentionedcanbe inferred. As a
result,no anchorcanbe provided for the definite
description(“the duck” is not interpretedas “the
duckthatis partof theroom”) andthe overall dis-
courseis distinctly odd.

For naturallanguageprocessingystemsso-ca-
lled “bridging” (or “associatie”) definitedescrip-
tionsraisetheinterestingssueof how to integrate
knowledgebasedreasoningso asto correctlyin-
terpretor generateghem.In the analysisdirection,
the problemis to recorer the missingrelationbet-
weenantecedentaind anaphorso asto provide a
full interpretationof the input text (assuminghe
antecedenhassomehw beenidentified). In the
generationprocessthe difficulty is to determine
whethettherelationthatholdsbetweerthereferent
of the definite descriptionand the referentof its
antecedents one that can be ommittedi.e., one
thatis supportey humanknowledge.

In bothcasesknowing thespectrunof relations
thatarepossiblebetweeradefinitedescriptiorand
its antecedents essentialWithout a finite set of
relationsto startwith, a tractabletreatmenbf the
inferencesnvolvedis unlikely.

For the developmentof computationakystems,
it is alsonecessarto know wheretheimplicit brid-
ging relation“comesfrom”: is it alexical relation
(e.g.,merorymy, hyporymy, synorymy) whoseen-
codingis partof toolssuchasWordNet?s it given
by world knowledge?etc.



In this paper we focuson identifying the setof
relationsthatcanhold betweera bridging definite
descriptiorandits antecedenttartingfrom theli-
teraturewe proposeatypologyfor theserelations
which we thenvalidateon a mediumsize corpus
(9500definite descriptionsof which roughly 400
arebridging definitedescriptions)Further we in-
vestigateWordNet (Miller, 1995) and FrameNet
(Baker et al., 1998) and quantify the numberof
caseswheretheseresourcesactually containthe
relationusedbetweerthe ontologicaltypesof the
antecedent/anaphgair. We concludewith some
indicationsof which typesof lexical resourcesre
neededn orderto interpretand/orgeneratdorid-
ging definite descriptionsas well as pointersfor
furtherresearch.

2 A typology of bridging relations

In thissectionwe startby summarisinghebrid-
ging relationsidentifiedin the literature.We then
explainswhy it cannotbe useddirectly asa basis
for annotatiorandgo onto proposeataxonomyof
bridging relationswhich we believe, canreliably
be usedfor large scaleannotationWe usethefol-
lowing terminology The TARGET is thereferentof
a bridging definitedescriptionwhich is relatedby
somemplicit BRIDGING relationto thereferentof
somepreviously mentionedentity, the ANCHOR.

2.1 Bridging relationsin the literatur e

Ase.g.,(Clark,1977;Strand,1997;Kleiber, 1997)
have shawvn the semanticnatureof this bridging
relationcanvary. Thefollowing examplessumma-
rise the variousbridging possibilitiesidentifiedin
theliterature.

(2) a. Investment/Wo thirds Set/Subset
b. Class/Student Set/Element
¢. Murder/Murderer Event/Argument
d. Club/President  Individual/Function
e. Bicyle/Price Indi vidual/Attrib ute
f. Room/Ceiling Whole/Part
g. Cake/Slice Whole/Piece
h. Suitcase/Leather Individual/Stuff
i. Forest/Tee Collection/Member
j. France/Frenclvaters Place/Area

k. Opera/Duet Whole/Temp.Subpart

Location/Object
Time/Object

l. Village/Taxi drivers
m. Today/Thenews

Wheneithertheanchoror thetametis aset,the
relatedobjectcanstandn asubset-or anelement-
of relation.

Whenoneof therelatedindividualsis anevent,
the otherindividual candescribean argument of
thatevent(Clark distinguishesierebetweerobli-
gatoryandoptionalarguments).

Whenbothanchorsandtamgetsareobjects,one
of therelatedobjectcaneitherfulfill acertainfunc-
tion in the otheror specify oneof its attrib utes
Therelatedobjectscanalsostandsn oneof these-
veral merorymic relationsdescribedoy (Winston
et al., 1987).A part is a structurallyor functio-
nally motivatedcomponenof a structuredvhole.
Clarkfurtherdistinguishebetweemecessar{room-
[ceiling), probable(room/windav) andinducible
(room/chandelierparts. Piecesdiffer from parts
in that piecesare homoreneousall piecesare si-
milar to eachotherandto their whole). A collec-
tion differsfrom asetin thatthegroupis basedn
aspatialor socialconnectiorratherthanon physi-
cal similarity. The stuff is the matterof which an
individual is madeandanareais a spatialsubpart
of awholewhich cannotbe separatedrom it.

Finally, anassociatie link canspecifythe spa-
tial or temporal locationof therelatedobject.

2.2 Two requirementsfor atypology of
bridging relations

While the setof relationsidentifiedin the lite-
ratureis ausefulstartingpointfor definingatypo-
logy of bridgingrelationsi,it is insufficient to sup-
port the developmentof computationamodelsof
bridging definitedescriptiondor at leasttwo rea-
sons.

First,theproposedypologymustprovide anac-
curatesemanticsor bridgingrelations Asit stands,
andasa first annotationpassquickly shaved, the
setof relationsidentifiedin the previous section
doesnot fulfill this criteria. Considerfor instance,
thefollowing anchor/taget pairsfoundin our cor
pus:

(3) a. Operation/Covalescence
b. Athletism/Nationafederation

Following
For



c. Question/Answer to
d. Investigation/Vitness reports Basedon

In theseexamplestherelationholdingbetween
anchorandtamgetis determinedoy thelexical se-
manticsof eithertarget (examples3a-c)or anchor
(examples3d). Thus, a corvalescencdollows an
operationafederatiomgroupstogethemssociations
actingfor acommonactvity, anansweris areac-
tion to a question(or a requestiandan investiga-
tion is basedon witnessreports.

This is in contrastwith the standardview of
bridging relationswhich tendsto assumea closed
setinvolving in essencehreemaintypesof rela-
tions:inclusion(whole-partsetmembershiptime
andspaceanchorandlocative anaphora)posses-
sion (subcatgorisation possessething andfunc-
tional associatie anaphorajand thematic(event-
argument).As we shall see the typology we pro-
posetake thesdactsinto accounandencompasses
boththe“standardbridgingrelationsandthemore
uncorventional“lexical” ones.

A secondrequirementhat mustbe satisfiedin
orderto develop a computationaimodel of brid-
gingdefinitedescriptionsis thatthepossiblesour-
cesof bridgingrelationsbeidentified. Wheredoes
abridgingrelation“comefrom”? Is it alexical re-
lation (merorymy)?Or isit givenby alexical defi-
nition, a thematicgrid (Event/Agumentcases)r
by more extensve script- or world-knovledge?If
(andaswe shallsee thisis indeedthe case)all of
thesesourcesareinvolved, it is importantto know
in what proportioneachof thesesourcesds invol-
ved soasto assessi) the level of processinglif-
ficulty involved in verifying the existenceof, or
in inferring abridgingrelationand(ii) the propor
tion of casesvhich canreasonablype expectedio
be solved by currentstate-of-the-artnethodsand
tools.

2.3 Proposal

The classificationschemewe proposefor brid-
ging definite descriptionsrelateseachclassto a
semanticrelation, a sourcefor the bridging rela-
tion and,additionally someconstrainton the ba-
sicontologicaltypesinvolved (E standdor theset
of eventualitiesi.e. statesandevents,I for the set
of individuals, Loc andT for disjoint subsetsof

I denotinglocationsand time intervals respecti-
vely). This classificatioris summarisedn tablel.

We now discusseachclassin moredetailshaving

in particular how a specificrelationis identified
andhow its semanticss established.

Set membership. This classcovers casessuch
as(4) wherethetametis eitheramemberr asub-
setof aset(agroupof similarindividuals).

(4) a. Seminars/Théastseminar
b. TheCGTandtheFO/TheFO
c. Thearmy/Thethird

The semanticsof this bridging relation is set
membershi@ndinclusion.Theanchor(or thetar-
get)mustbea setof individualsandthetarget (or
theanchor)mustbe anindividual.

Thematic. As illustratedby (2c), the tamget can
be relatedto the anchorvia a thematicrelation(a
murdereris the agent of a murder).More gene-
rally, athematicbridgelinks aneventto anindivi-
dualvia athematicrelationdefinedby the thema-
tic grid of the event. As a result,the propertyde-
notedby thenouncaracterisingheindividual (P;)
mustbe subsumedy the conjunctionof the pro-
pertydenotedy theverbor nouncaracterisinghe
event (P,) andthe thematicrelation holding bet-
weenthis event and the individual@(e, )). That
is, P; C P.(e) A b(e,1).

Definitional. In this case,the implicit bridging
relation holding betweenanchorandtamet s gi-
venby thedictionarydefinitionof eitherthetarget
or theanchor For instancea “convalescence(in
2, thetamget) canbe definedto be the period“fol-
lowing” an “operation” (the anchor)or a disease
sothatin this case the bridging relationbetween
anchorandtamgetis oneof temporalsuccession.

In a definitional bridge, the definition usually
imposesaselectionatestrictionwhichmustbesa-
tisfiedby therelatedobject(anchoror tamget). The
propertydeclared(in the text) to hold of the rela-
ted objectmustthusbe subsumedby the property
requestedo hold of therelatedobjectby the defi-
nition.

The definitional cateyory covers several of the
caseddentifiedin the literatureeachof themcan



Class Sem.Reln Typesof and Source
TargetandAnchor
Setmembership €,C (I,P(I)) Hyporymy
Thematic Thematicroles (I, E) (or (E,I)) | EventThematicGrid
agent,patientetc.
Definitional
Indiv./Attribute As givenby defn. (I, Featues Lexicographicdefn
Associate/Indi. As givenby defn. (I,I),(1,E) Lexicographicdefn
Merorymic relns partof (I,I),(E,E) Merorymy
(1,P(1))
Co-participants | As givenby defnsof (I,I),(I,E) Lex. Defns
targetandanchor (E,E)
Non lexical
Circumstantial spatialor temporal (I, Loc),(I,T) Discoursestructure
WKL As givenby WKL Anything World knowledge

FiG. 1—Atypolay for bridging relations

be differentiatedrom the othersby variousonto-
logicalandsemanticcriteria.

Thusthemeronymic relations(whole/Rart, Who-
le/Piece|ndividual/Stuf, Collection/MemberPla-
ce/areaEvent/Subeentcf. (Winstonetal., 1987))
arerelationswhichcanbeexpressedisingthe“part
of” expressionsFor two objectsX andY to be
in amerorymic relation,it mustbe possibleto say
thatX usuallyhasY andthatY usuallyis apartof
X. Themerorymic relationimplies (spatial,tem-
poralor abstractjnclusionandcanonly hold bet-
ween entities of the sameontologicaltypes (in-
dividuals,eventsetc.). Following (Winstonet al.,
1987),we assumevarioustypesof merorymic re-
lations(whole/Rart, Whole/Piecelndividual/Stuf,
Collection/MemberPlace/aredvent/Subeent)—
for amoreprecisedefinition of eachof theserela-
tions,we referthereadetto (Winstonetal., 1987).
Additionally, weassumenINDIVIDUAL/FUNCTION
merorymic relation(e.g.,aclub/thepresidentwhich
involvesa definitionalbridgeholding betweenin-
dividualswith oneof therelatedindividualsbeing
describedy his professioror functionwrt theother

Contraryto the merorymic relations,the two
other types of definitional bridging relationsdo
not imply inclusion but a simple implication re-
lation (ateachelimplies someaudiencea surface
impliesanobjectetc.).More specifically INDIVI-
DUAL/ATTRIBUTES pairs(e.g.,a person/theage)

involve adefinitionalbridgeholdingbetweerindi-
vidualswith oneof therelatedindividualsbeinga
feature(i.e., somethinghattakesa valuewithin a
finite domain)while theENTITY/ASSOCIATE pairs
may involve two individual, oneindividual andan
eventor betweertwo events.

Co-participants. Therearecasesvherethe re-
lation holding betweentamget andanchoris given
by thedefinitionsof boththeanchorandthetamet.
Forinstancehepair“trip/seat”is relatedby there-
lation “in vehicleusedfor” which canbe recons-
tructedfrom the definition of thetamet (“a seatis
aplacereseredfor sittingin avehicleor aroom”)
andof theanchor(“a trip is a deplacementf per
sonsby somemeansof transport).In suchcases,
the definitionsof thetargetandthe anchorinvolve
two propertiesP, and P, which standin a sub-
sumptionrelation(here,“vehicle” is subsumedby
“meansof transport”).

Non lexical. Finally, therearecasesuchas(5)
whereno amountof lexical knowledgewill help
andwheretherelationholdingbetweertamgetand
anchoris given eitherby discoursestructure(cir-
cumstantial) or by our knowledge of the world
andof how thingswork (WKL ).

(5) a. Grenoble/Theegion
b. Fights/Thedead



3 Corpusprocessing

Thecorpususedo investigatehenatureof brid-
ging relationsin real text is a 65 000 words sub-
corpusextractedfrom thefrenchPAROLE corpus
(Lecomte, 1997Y. This corpusconsistf articles
taken from the newvspaper‘Le Monde” and co-
versa wide rangeof topics (sports,culture, poli-
tics, economicsandleisure).lt is annotatedat the
morpho-syntactitevel in accordancevith thean-
notationschemeMultitag/Multext of the GRACE
project (Beaumontet al., 1998; Lecomte,1997).
In particular eachdetermineris marked aseither
definite, indefinite, contracted(i.e., contractinga
prepositionand a determiner) partitive, demons-
trative, possesse, relative, exclamatve or inter
rogatie.

Startingfrom this corpus,we usedvarioustools
and scriptsto automatethe identificationand an-
notationof definitedescriptions.

3.1

In a first step,we usedthe Gsearchsystemto
identify and mark the definite descriptionsoccur
ring in the PAROLE corpus.

The Gsearchsystem(Corley et al., 2001)is a
tool designedo facilitatethe investigationof syn-
tactic phenomenan unparsedcorpora.lt allows
usersto searchfor given linguistic structuresby
processinga queryon the basisof a userdefined
grammamwheretheterminalsof this grammarare
regular expressionsover elementsin the corpus
(e.g.,words,lemmas partof speechags).

Customisingssearchio thePAROLE corpusn-
volveds:

Identifying definite descriptions

— writing afilter which translatesthe PAROLE
corpusformat into the UIF (Uniform Input
Format)expectedby Gsearch,

— specifyinga grammarfor definite NPsin the
Gsearchlgrammarformat,

— writing afilter to eliminatespuriousanalyses
producedby Gsearch(if two NP areembed-
ded, Gsearchgives the sentencecontaining

2.The PAROLE corpuswas createdby the CNRS re-
searchunit ATILF (Analyseet Traitementinformatiquede
la LangueFrancaiseand was made available to us in the
contet of a collaborationbetweenATILF andthe LORIA
researchunit.

3. This partof thework wascarriedout by Eric Kow.

File Tools Settings Help |Courier v||12 -]

mains. -

Quand toute 1' assistance a ete debout, M. Rocard, | |
qui, jusqu' alers, ravi et gene plongeait le nez
dans son assiette en souriant, s" est leve pour =
saluer, la foule s' est mise alors a scander ce
nouveau slogan. Le meme choeur a repris quand 1"
ancien ministre, nanti d' un coffret renfermant
trois bouteilles de win de 1' Herault, a pris conge
du TR i

O - Le meme choeur X

Fr
L type none ) free Cdirect O indirect @ bridging
decen|
decen modifiers (7 none @ yes (no

vrale
respa in_modifier Ciyes @ no
¥;§EE relation (Cnone () has (@) theta () other
depar]
Timig
press
R e———————————————— —
ant Markanle File: fusers/led fEow annoimprLasmarku

L]

Fic. 2—-TheMMAX annotationtool

thesetwo NPstwice in its output,if threeare
embeddedit givesit threetimes,etc..).

— writing a filter to adaptthe outputformat of
Gsearchto the input format of MMAX, i.e.
XML text, taggedword by word and with
all the definite descriptionphrasesaggedas
markablesto be highlightedin the MMAX
window.

3.2 Annotating definite descriptions

To annotatedefinitedescriptionsandtheir rela-
tion to their antecedentye usedthe MMAX tool
(Mueller and Strube,2001). Designedto support
theannotatiorof anaphoric@andbridgingrelations
in written text, MMAX takes asinput XML en-
codedtext corporawherebythe structureof each
of the XML elementypesis describedoy a DTD
(DocumentType Definition). The XML elements
representingnarkablegi.e.,antecedentoreferen-
tial and bridging NPs) have a closedset of fixed
systemattributeswhich canbecomplementedvith
userdefinedattributesasrequiredby the annota-
tion scheme.

Thesystemis equipedwith agraphicainterface
which allows the annotatorto selectthe valuesof
useror predefinedsystemattributes by clicking
within anadaptve attribute window. By meansof
this simplemouse-clicksystemthe annotatoican
thusinsert XML tagswhich relatean anaphorto



its antecedenaindindicatethe type of anaphoric
relationholdingbetweerthese.

3.3 Post-processingof annotated corpus

Theoutputof MMAX isan XML file. To facili-
tatetheanalysisof theannotatedorpuswe wrote
XSL stylesheetandshellscriptswhich transform
thisXML file into severalHTML fileseachof which
containsall the information collectedabouta gi-
ven phenomenor{e.g, bridging definite descrip-
tions). Specifically eachof this HTML file lists,
for eachanaphor/antecedepairin the considered
catayory, its linguistic contet (i.e., the sentence
containingthe antecedentthe sentencecontainig
theanaphagrandall thetext in between).

By usingMicrosoft Excel,we canthendrawn on
theHTML filesto count,sortandextendthedata.
As aresult,all collectedinformationis classified
within tablesin aneasy-to-use-and-texchange for-
mat.

4 Corpusannotation

The annotationphaseproceededn two steps.
First, all definite descriptionswere annotatedas
eitherfirst mention,coreferentiabr bridging. Se-
cond, bridging definite descriptionsvere annota-
tedfor the catgyoriesdescribedn section2.3.

In thisfirst phaseof theproject,wedid notcarry
outmultiple annotatiorandinter annotatoragree-
mentstatisticsout insteadvorkedin tandentrying
to agreeonthecorrectcategory.

4.1 Annotating definite descriptions

To decideontheanaphoricstatusof the definite
descriptior(firstmention coreferentiabr bridging),
theannotatorfollows the decisiontreesketchedin
Figure 4.1. She shouldfirst decideon whethera
nominalor verbalantecedentanbe foundin the
text which contrikutesto the interpretationof the
definitedescriptionto beannotatedif not,thede-
finite descriptionis classifiedas “first mention”,
elsethe annotatormust decidewhetheranaphor
and antecedenare coreferential(i.e., designates
the sameentity or setof entities).If yes,the de-
finite descriptionis annotatedas “coreferential”,
elseasbridging. Theresultsof thisfirst annotation
phasearegivenin table4.1. As canbe seenthe
proportionof “first mention”is very high (almost

Antecedent

in text?
yes i\ng\'
Coreferent FIRST
with anchor? MENTION
yes no
COREF. BRIDGING

FiG. 3 - Decisiontreefor firstannotationphase

80%). In comparison(Poesioand Vieira, 1998)
recordsa rate of 48%. Thereare several factors
whichmightberesponsibldor thisdifferenceFirst,
mary countrynamesinstitutionacrorymsandidioms
in Frenchinvolve adefinitearticle (e.g.,la France,
la Céted’lvoire for countrynames;le CNRS, la
CNCL for acrorymsand-“avoir lamain”for idioms).
Secondywe classifiedrepeatediseof similar defi-
nite descriptionsseparatedrom eachotherby a
long distanceas“first mention”. Third, we found
a high numberof genericuses.Fourth, the cor
pus containsa very high percentagg€19.63%)of
containingnferrableqi.e.,definitedescriptionsuch
as“the heatof the sun” which arefamiliarthrough
theirexplicit relationto aknown entity). Notealso
thatin heranalysisof definitedescriptionsn Swe-
dish,(Fraurud,1990)foundthat60.9%o0f the defi-
nite descriptionsarefirst mention.Again by com-
parisonwith (Poesioand Vieira, 1998), the per
centageof bridging casess relatively low (4.7%
hereagainstl1% in (Poesioand Vieira, 1998)).
This might be explainedby the fact that contrary
to (PoesiocandVieira, 1998),we requirea strictly
nominalor verbalantecederfor bridgingdescrip-
tionsthusexcludingeventor discoursealeicticana-
phora.

Relation Number| Percentage
Firstmention 6892 78.40%
Coreferential 1481 16.85%
Bridging 416 4.73%

FiG. 4 — Typesof anaphoricrelation



4.2 Annotating bridging definite descriptions

Class Nb of | Proportion
occurences
Setmembership 21 5.8%
Thematic 19 5.3%
Definitional 283 80.8%
Indiv./Attribute 32 9.0%
Associate/Indi. 64 17.8%
Merorymic relns 187 52.0%
Whole/Rart 89 24.7%
Whole/Piece 0
Indiv/Stuff 0
Collection/Mb 22 6.1%
Place/Area 26 7.2%
Event/Subeent 16 4.4%
Indiv./Function 34 9.4%
Co-participants 8 2.2%
Non lexical 28 7.8%
Circumstantial 17 4.7%
WKL 11 3.0%

FiG. 5—Bridging relations

In a secondannotationpass,we thenclassified
the 359bridgingdefinitedescriptionfoundin the
PAROLE corpusaccordingo thetypologypresen-
tedin section2.3. Theresultsaregivenin table5
(the total percentaddsup to slightly over 100%
dueto arbitraryapproximationsvhenroundingup
decimals).

5 Resultsand Discussion

Thesefirst resultson the natureof the bridging
relationsuggesthefollowing preliminaryconclu-
sions.

First,theimportanceof themeronymic relation
is confirmed* since’52% of the bridging definite
descriptionsinvolve this relation. Since, moreo-
ver, themerorymy relationis encodedn WordNet
(henceforth\WWN), thissuggestshatmary caseof
bridging definite descriptionscould be processed
using WordNet (Fellbaum,1998). We thus did a
firstmanuakearchhroughWordNet,checkingfor
eachbridging definitedescriptioninvolving a me-

4. In theliterature this relationis oftentakenasthecano-
nical exampleof bridgingrelation.

ronymic relationencodedn WN (i.e.,whole/part,
collection/membeandindiv/Stuf) whetherit was
relatedby adirector indirect(i.e.,inheritedthrough
a hyporym) merorymic link to its anchor Unfor-
tunately we foundthat only 38 of our 187 mero-
nymic caseswere presentin WordNet. However,
a closerlook at the dateshaws that the subtypes
(town parts,countryparts,entreprisepartsetc.) of
merorymic relationsinvolved in corporaare ac-
tually restrictedo arelatvely smallnumbemwhich
againsuggesthatit shouldnot bevery difficult to
extend Wordnetwith the merorymic information
necessaryo processmostof the bridging definite
descriptionsinvolving this relation; or alternati-
vely, to developtheappropriatanerorymic know-
ledgegivena specificdomainandsublanguage.

Secondandagainthis is importantfor proces-
singpurposesthe numberof casesnvolving non-
lexical knowledgeis relatvely smallwith 4.7%of
thedefinitedescriptionsnvolving acircumstantial
relation(i.e.,nonknowledgebasedspatialor tem-
poralinclusione.g. laguna/thénhabitantsand3%
involving world knowledge(nolexical relationcan
be foundbetweeranchorandtamgete.g.,war/sur-
vivors, fight/dead)In suchcasestherelationbet-
weentarmgetandanchorcanbefoundeither(in the
first case)throughdiscoursestructure(the struc-
tureof discoursaleterminesn someway therela-
tion betweerpredicatesagumentsandmodifiers)
or (in thesecondypeof casesjhroughsomecom-
plex reasonindafight canresultin apersorbeing
hurt; oneform of beinghurtis to bedeadetc.).

Third, animportantclassof bridging thatdoes
not appearin the literaturebut that turnedout to
be quantitatvely non negligeableis the classof
Associate/Indiv (17.8%).This classcoverscases
wherethelexicographicdefinitionof thetargetim-
pliesthe existenceof atametrelatedentity whose
sort subsumeghe sort of the anchor The brid-
ging relation in such casesis the relation given
by the lexicographicdefinition (cf. examples3).
For computationaprocessingthe Associate/Indi
classs problematidbecausét presupposetheavai-
lability of lexicographicdefinitionsusablecompu-
tationally

Finally, thethematic classwhichrepresentsou-
ghly 6% of the found bridging definite descrip-
tions, couldbe processedssingatool suchasFra-



meNet (Baker et al., 1998) in which words are
associatedvith a frame (or script) specifyingthe
frameelementgakathematicroles)likely to parti-
cipatein thescenaricevokedby thatframe.A pre-
liminary manualsearchshavs that this is indeed
thecase-for 14 of the19thematiccasesye found
aframecontainingtaigetandanchorasframeele-
ment.How exactly to automaticallygueryanduse
FrameNetto reconstructhe missingbridging re-
lation remainsan openquestiorhowever.

In summaryit seemghatfor the datafoundin
the PAROLE corpusroughly 65% of bridgingde-
finite descriptionould be processedisingeither
framenet,wordnetor somelimited form of lexi-
cal reasoningThe remaining35% requireseither
lexicographicdefinitions (17.8%), essentiakattri-
bute information (9%), discoursestructureinfor-
mation(4.7%)or deepknowledgebasedeasoning
(3%).

6 Conclusion

We have proposedatypologyfor bridgingrela-
tions and classifiedthe bridging definite descrip-
tionsoccurringin the frenchPAROLE corpusac-
cordingto thistypology In sodoingwe have achie-
vedtwo subgoalsvhich we seeasinitial stepsin
amorecompleteanalysisof bridging definitedes-
criptions.

On the one hand,we have developedthe tools
and infrastructurenecessanyfor carrying a large
scaleanalysisof definite descriptionsn corpora.
As explainedin sections4 and 3, this permitsa
rapid and userfriendly analysisof morpho-syn-
tactically annotatedcorpora.As further work has
shawn, it is morewer rapidly portableto another
domainor corpora.Thuswe usethe sameinfra-
structureto investigatenot only bridging definite
descriptionsn thefrenchPAROLE corpusputalso
demonstratie and possessie NPs. In that study
theaimisto investigateaheconditionsundemnwhich
eachof theseNP formscanbe used.Furthermore,
thetoolsandthe ontologydevelopedto investigate
bridging definite descriptionsin french are now
being reusedand testedon the germanNEGRA
corpus(Skutetal., 1997).

On the otherhand,we have definedandtested
a typology of the bridging relationsinvolved in
definite descriptionsvhich contraryto the propo-

salsin the existing literature(Clark, 1977;Strand,
1997;Kleiber, 1997)is both exhaustve and ope-
rational(the criteriausedareprecisecenoughthat
two annotatorsanrapidly agreeon agivencase).
Furtherwork will concentrat®n refiningandvali-

datingthis ontologyby applyingit to Germanand
English.
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