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Preface

The call for paperdor this workshopsetasits aim to provide a forum for recent
researchon IS-sensitve discourseprocessingandto facilitate contact,exchange
of ideasandcooperatiorbetweerresearchers computationabndtheoreticalin-
guisticsandlogicians who areinvestigatinghesessues.The missionof thework-
shopwasdescribedasfollows:

Information structue (IS) is construedoroadly hereas comprisingstructural
andsemantigoropertiesof utteranceselatingto the discoursestatusof their con-
tent, the actualand attributed attentionalstatesof the discourseparticipants.and
the participants’prior and changingattitudes(knowledge, beliefs, intentions,ex-
pectationsetc.). This broadview of IS is meantto subsumenotionslike focus,
presuppositiongivenvs. new, themevs. rhemeandthe variousdichotomiessuch
astopic vs. commenir focus,groundor backgroundss. focusetc.

While discouse structue (DS) is more difficult to define, thereis at least
agreementhat coherentdiscoursgmulti-sentencelialogueor monologictext) is
morethana sequencef propositionsjustassentencearemorethansequencesf
words. In discoursepoth explicit andimplicit devicessignify links betweensen-
tencespetweengroupsof sentencesandbetweerelementsvithin sentencesand
in turn, carry additionalelementf discoursesemantics.We arethustaking DS
broadly to cover all aspect®f the internalorganisationaktructureof a discourse.
DS thussubsumesiotionssuchassegmentationyelationsbetweensegments(in-
formationalandintentional),anaphoriaelations,modal subordinationdiscourse
topic, thematicprogressionetc.

UnderstandingsS in light of DS andvice versais justified on morethanjust
theoreticabrounds:experiencewith applicationsuchastranslatingelephory and
interactve query-answeringnakesit painfully clearthata theoryrelatinglS and
DSis essentiafor accurateNaturalLanguageProcessingFortunately formal ac-
countsaddressinghesessueshave startedo emegeandsome to beembodiedn
computationamodelsof discourseprocessing.Furtherdevelopmentandadapta-
tion into practicalsystemawill requireexpertisefrom linguistics,logic andcompu-
tation. ESSLLI providesanappropriatdorum for fosteringcollaborationbetween
interestedesearcheracrossherelevantareas.

We hopethat the workshopparticipantswill transcendhe difficulties caused
by proliferatingterminologiesand concentratensteadon investigatingthe inter
actionsbetweenS andDS, with the goalof understandindpow sentence-kel se-
manticdevicesthatmake up IS symbioticallysene theneedsf discourseohesion
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and coherence We seekcontritutions advancingbeyond descriptve framewnorks
towardsanexplanatoryaccounof how IS andDS, in whaterer framework, interact
to referto andupdatea dynamicallyevolving representationf discoursecontext.

In responsdo the call for papers,we receved 24 submissionswhich have
beenreviewed by the programmecommittee,and of which we have decidedto
accepteight for presentatiorand threeas a resere. An importantcriterion in
selectingamongthe extremely strongsubmissionavasthe extentto which they
addressetinkagesbetweerthe areasof informationstructure discoursestructure
anddiscoursesemantics.In additionto the authorsof the submittedpapers,we
have invited two distinguishedesearcherto give keynotespeecheshnefrom the
areaof informationstructure andonefrom the areaof discoursaunderstanding.

We have aimedto assemblea coherentsetof papers,addressinglosely re-
latedissuedrom variousperspecties, suchthatthe exchangeof ideasamongthe
workshopparticipantsouldbe maximized.The programmenf theworkshopcon-
sistsof five sessionseachcontainingtwo to threepaperpresentationfllowed by
discussionHere,we briefly overview the sessions:

Session1(Monday, August 20") In an introductorytalk, Mark Steedmarat-
temptsto lay out the evolution of IS in variousapproaches.Then, two papers
follow which representifferentperspecties:

Rick Nouwens contrilution representgherecentoptimality-theoreticstrandin
formal discoursesemantics/pragmaticéie addresseshe problemof interpreting
plural pronounswith quantifiedantecedentgndformalizestheresolutionof these
anaphordgn termsof the marked-unmarkd oppositionbetweenthe referenceset
andthecomplementet.

Laurent Prévots contrilution is couchedn the SegmentedDiscourseRepre-
sentationtheory approachpasedon an investigationof a speechcorpusof route
explanationdialoguesit is proposedo considerin parallelthe dialoguestructure
(reflectingrhetoricalandintentionalstructuring)andthe topic structure(reflecting
the constructiorof acommongroundbetweerthe participants).

Session2 (Tuesday August 211")  Enric Vallduvi addresseshe differencebe-
tweenfragmentarys. full answerdo questionsjn termsof combininginforma-
tion structureandanotionof accessibilityfor propositionadescriptionsn context.
SvetlanavicCoyalsodiscussesherelationbetweerinformationstructureand
the cognitive statusof informationin contet; sheexplainsthe distribution of ser-
eralRussiarparticlesin termsof cognitive statusanda notionof “k ontrast”,which
sheconcludesenesto connecthelevel of clauseanddiscoursestructure.

Session3 (Wednesday August 22")  Threepaperspoint to a tight relation be-
tweenthe I1S-partitioningof an utteranceandthe relationsbetweenutterancesn
discoursecontet:
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Carla Umbad proposes@nanalysisof “but” which combinedts IS-sensitiity
andits discoursdunctionof markingdenialwith respecto anissueunderdiscus-
sion; shediscussesomedifferencesn distribution between“and” and “but” in
overinformatve response$o questionsandconcludeghat“but” marksa change
of theissueunderdiscussiorin theresponsev.r.t. thequestion.

Nobo Komagata compareslternatve analysesof 1S-partitioningin comple
sentencesandsupportghe view thatlS is a non-recursie, matrix-level partition-
ing. With regardto NLP systems he concludesthat information structureand
discoursestructureprocessingieedto proceedn parallelat somepoint.

Ivana Kruijff-Korbayo/a and BonnieWebberdiscussexampleswherethe in-
terpretationof “otherwise” as a discourseanaphormrequiresaccesso conditions
derived on the basisof the IS-partitioningof the relevantantecedentlt is argued
that information structureaffects discoursecontext by influencingwhat contexts
areavailablefor theinterpretatiorof subsequenttterances.

Sessiord (Thursday, August 23"  Livia Polanyi discussesliscoursestructure
andits relationto informationstructure from both the speakr’s andthe hearers
perspectie, andarguesfor anintegratedapproactto discoursecontinuity

MassimoPoesioand Barbara di Eugenio addresgshe relationshhipbetween
discoursestructureandanaphoriaeference:usinga corpusof tutorial dialogues,
they evaluatethe commonlyacceptecorrelationbetweermanaphoricaccessibility
anddiscoursestructure. Their study confirmsan earlier proposalthatintentional
relationsarerelevantfor modellingattentionalstate while informationalrelations
are not. But they alsofound evidencethat attentionalstatecannotbe properly
modelledasa stack,but only asalist.

Sessiorb (Friday, August 24")  KatherineForbesetal. presentanimplemen-
tation of a parsingsystemfor alexicalisedTree-AjoiningGrammarfor discourse,
integratingsentencanddiscoursdevel processingThesystemis basedntheas-
sumptionthatthecompositionahspect®f semanticatthediscourse-ieel parallel
thoseatthesentence-leel. This couplingis achievzed by factoringaway inferential
semanticandanaphorideaturesof discourseconnecties.

JenniferSpenadés empiricalstudyof factive verbsin spolen Englishhasre-
vealedthatan overwhelmingmajority of themoccurwith full propositionalcom-
plementsexpressingnew information,thatneedso be accommodatedShecom-
paregpresupposedomplementsvith abstracbbjectanaphoraanddravs implica-
tionsfor agenerakheoryrelatingpresuppositionanaphorandaccommodation.

Finally, in the closingdiscussionanattemptis madeto summarizeheimpli-
cationsof the contritutionspresentect theworkshop.

IvanaKruijff-Korbayo/a andMark Steedman
July 2001
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Intr oduction
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Two Dimensionsof Information Structure in Relation to
DiscourseSemanticsand DiscourseStructur e

Thefollowing introductionis intendedto do no morethanto establishsomebasic
distinctionsand definitionswithin which we believe all the theoreticalpositions
representect the workshopcan be comparedand/orreconciledand their often
closerelationshipgo eachotherbe understood.

1 SomeTentative Definitions

The title of the workshopimplies a three-vay distinction betweenlnformation
Structure DiscourseéSemanticsandDiscourseStructure While on occasiorthese
termshave beenusedinterchangeablyr in overlappingsenseswe believe thatit
is usefulto distinguishthemasfollows:

e Information Structureis a Sentencelnter nal partition of the information
in an utteranceaccordingto its relationto the discoursecontext underdi-
chotomiesuchastopic/commenttheme/rhemegiven/nev, focus/background
etc. SuchcatgyoriesareessentiallyReferential in nature.

e DiscourseSemanticgentrallyconcernghe natureof the contextual model,
andthe entitiesin it to which InformationStructuralcateyoriesrelate,in the
form of alternatve sets filecards presupposegropositionsetc.
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e Discoursestructureconcernghelnter -clausalrelationsof explanation glab-
oration, exemplification,and illocutionary force that hold betweensucces-
sive utterance®f a discourseor dialog, supportinginferenceaboutthe do-
mainandpurpose®f thediscourse.

2 A Computational Model

We have tried in settingup the workshopto keep computationaimodelsof dis-
courseanddialoguein focus. In particularwe believe it may be usefulto think of
thesedistinctionsin termsof someextensionto Groszand Sidners ((Groszand
Sidner(1986))romputationahccount.Specifically:

e Informationstructureseemso belongin whatthey call “linguistic structure”—
essentiallythegrammar

o Its DiscourseSemanticextensionsseemto concernthe “Attentional State”
component(Althoughthe structuralrepresentationf this stateasa stackof
focusspaceseemgjuestionableandtheontologyof typesthatmayinhabit
focus spaceamust be greatly extended—sed?oesioand Di Eugenio,and
Forbesetal. below.)

e Otherrhetoricalandillocutionary aspectof DiscourseStructureappearo
relateto their “Intentional Structure”component.

3 The Two Dimensionsof Information Structure

The terminologythatis usedto describelnformation Structureandits semantics
is simultaneouslyvarious, and underformalized. Yet it seemsthat all defini-
tions have someelementsn common. They all drav at leastone of the follow-
ing distinctions: (i) a “topic/comment”or “theme/rheme’distinctionbetweerthe
part of the utterancethat relatesit to the purposeof the discourseandthe part
that advancesthe discoursej(ii) a “given/nev” distinction, betweenpartsof the
utterance—actuallywords—whichcontritute to distinguishingthe contentfrom
otheralternatvesthatthe context makesavailableandthosepartsthatarecommon
to all of them.

There are differencesamongthe theoriesof course. Some, like Halliday’s
((Halliday(1967))) view thesetwo distinctionsasorthogonalapplyingatindepen-
dentlevels of structure.Othersin the Bolingeriantradition, like Vallduvi, McCoy,
Molnar, and ourselesin the presentvolumeview themasdifferentaspectf a
singlelevel of structure.An importantissuethat further differentiateshe Bolin-
geriantheoriesis that of whetherpitch accentcorrespondso a singlecontrastie
notionof focusapplyingto boththemeandrheme or whether‘contrastve focus”
is a distinct notion, applyingto explicitly mentionedentitiesandassociatedvith
topic or themealone(seeMolnar, andUmbach belav). Many of thesequestions



await fuller empirical and corpusbasedstudies: we welcomethe studiesof this
kind by SpenademMcCoy, Préwvot, andPoesicandDi Eugenio.

Therearefurther similarities: while someof the theoriesleave the associated
discoursesemanticat anintuitive level, the theorieswhich do addresgormal se-
manticissuesall tendto usesomeversionof “update” semanticssuchasthefile-
cardsemanticandsggmentedDRSsof the Kampo-HeimiarsynthesigseePréwot,
vonHeusingerandGundeletal., below), or the Alternative semantice®f Roothand
Buring (seeNouwen,Komagataldmbach andKruijff-K orbaywa andWebbey in
the presentollection).

The diagramon the next pagedisplayingour view of the influencesandter
minologicaldependenciem theoriesof Information Structureandthe associated
DiscourseSemanticsnay helpto make thesecommonalitiesnoreobvious.

4 An Example that ExemplifiesBoth Dimensions

Theterminologythatwe useourselesmayseneto illustratethesewo dimensions
atwork. (Wetake thetermsthemeandrhemefrom FirbasandBolinger, ratherthan
Halliday, for our topic/commentlistinction,anduseDahl’'s backgroundandfocus
for the Hallideangiven/nav distinction,andapply theseelementsn a singlelevel

of informationstructure.)

(1) Q: I know thatMary likesthe manwho wrote the musical.
But who doessheADMIRE?
A:  (Mary ADMIRES) (thewomanwho DIRECTED themusical)
L+H=*LH% H * LL%
& RN . ),

~ ~ ~

Badzéround Focus Bad<grc;:md Foajs Badground

Thgme Rf;éme

In Englishwe have claimedthat Information Structureis homomorphido In-
tonationStructure andthatthe contourdescribedn Pierrehumbers$ (Pierrehum-
bert(1980))notationas L+H* LH% is oneof the “themetunes”thatidentify the
intonationalphraseMary admires asthe themeof this utterancewhile H* LL%
is a “rhemetune”. Within both the themeandthe rheme,the presencef oneor
more pitch accentddentifieswordswhich contrikute to distinguishingthattheme
and/orthatrhemefrom otherthemesandrhemeghatthe context affords. Thuswe
follow (Bolinger(1965))and (Lambrecht(1994))n viewing the role of accentin
Englishasa singleundifferentiateccontrastre meaningapplyingto bothinforma-
tional components.

Wethink of thatcontext asanupdatablalatabaséncludingtwo Roothianalter
nativessetsyespectiely calledthe“ThemeAlternative Set”andthe“RhemeAlter-
native Set"—cf. “Alternative Semantics(Rooth(1985)Rooth(1992))(Biiring(1995)).

In CombinatoryCateyorial Grammar(Steedman(2000)pformationStructure
andthe associategdtructuredneaningsreassociatedirectly with surfacesyntac-
tic dervationalstructure,uniting Information Structure IntonationStructure,and
SurfaceSyntaxin a singlemoduleof Grammar

3
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5 SomeQuestionsfor the Workshop

In termsof thiswe hopeuncontentiousystematizationf thetermsof referenceof
theworkshop, thefollowing questionsanbe offeredfor consideratioramongthe
mary othersraisedby the presentersit the workshop:

Whatis the DiscourseSemantic®f InformationStructure?
WhatpartdoeslinformationStructureplay in DiscourseStructure?

How doeslinformationStructurerelateto IntonationStructuren Englishand
relatedlanguages?

How doesInformation Structurerelateto Syntaxand Semanticsn the lan-
guagesf theworld?

Your questionrhere

6 SomeAnswersthat Emerged

Whatis the Discouise Semantic®f InformationStructue?
Thereseemedo be two flavors of semantics:Forbesetal. , Korbaywa &
WebberandMcCoy usedformsof Alternative SemanticsPrévot; Valldum,
andPoesiowerein the Kampo-HeimianStructuredVieaningtradition. This
appeargo be a mainly notationaldifferenceandthe systemsseemin some
senseequivalent.

Whatpart doesinformationStructue play in Discourse Structue?

Many DiscoursestructuralandDiscourseéSemantigghenomenaiscussedct
theworkshopappearedo dependatleastin partononinformation-structural
representations the context, including anaphorapresuppositionandthe
meaningof connectieslik e but, otherwiseandalthough anddiscoursepar
ticleslike the Russiarzhe ved'. (Polaryi; SpenaderPoesioNouwen;Kor-
bayosa & Webber;Umbach)

How doesinformation Structue relate to Intonation Structue in English
andrelatedlanguages?

Several papersclaimedor were compatiblewith the view that Intonation
Structurein Englishis identical to an underspecifiedorm of Infomation
Structure,andin particularthat intonationalphrasescorrespondo infor-
mationunits. (Vallduv; Umbach;Préwt; McCoy; Komagata;Steedman.)
Therewereinterestingguestiongaisedaboutdialectvariation, the consis-
tent specificationof information structuralrole by prosodictones,andthe
statusof All-Theme utterancegKamp; Gundel.)



e How doesInformation Structue relateto Syntaxand Semanticsn the lan-
guagesof theworld?
Therewasgeneralagreementhatthe samepair of orthogonaldistinctions—
in Vallduvand Vilkuna's terms, theme/rhemeand Kontrast/ground—were
at work in otherlanguagesmarked by other devices suchas morphology
verbalparticles,word-orderetc. (Préwt; KomagatajMcCoy; Molnar; von
Heusinger). Therewas an openquestionhov doesUmbachs queestiofit
in—is it atheme?

7 Further Questionsthat Emerged

e How are Contetual Repesentationso be Managed?
Contexts, whetherviewed as collectionsof alternatve setsor of DRSsor
filecardshave acomple structure Alternative representationsf Attentional
Statewerediscussedincluding thoserelatedto computationabiialog man-
agementsuchasthatproposedn the TRINDI framework, which maintains
lists of QUDs. Themesand QUDs seemclosely related. The questionof
representinghangingsalienceof discoursebjectswasalsodiscussed.

e TheRoleof Accomodation
Accomodatiorwascentralto anumberof proposalsWhattypesof dicourse
entity canaccomodateandwhenis accomodatiomlocked?

e TheRoleof InformationStructue Partitioning
Whatis thelinguisticunit of discoursestructuret seemealearthethemes
andrhemesouldbediscontinuousvithin asingleutterance Thequestiorof
whetherary suchunitswereobligatoryremainsunresoled. Thequestiorof
how to reliably identify informationalstructuralunitsin realtexts remained
problematicputanumberof testswereproposedncludinglooking ateffects
of systematicallyalterningintonation (and equialent parametersn other
languagesynd the effect on the interpretationof 1S-dependentiscourse
connectieslike although focusparticles etc.

e Whatis thebestempiricalagreemenfor investigatinghesequestionsThere
wasgeneralagreementhatdialog, ratherthanextendedexposition,wasthe
domainthatreally stretchedhetheories.
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1 Intr oduction

Althoughit is generallyacceptedhata sentencesmformationstructure(lS) is de-
terminedby its relationshipto previous text, the questionof how to establishthe
appropriataliscoursecontet for IS assignmenis neverraised.Analysesof IS nor-
mally assumehatthatsentencés a questionandthetamgetsentencés theanswer
to thatquestion[1]. The assumptions alwaysthatthe prior contet for a target
sentences the immediatly precedingsentence While this assumptiormay be a
corvenientcorventionfor investigatingthe subtleraspectf intrasentiallS, seri-
ousproblemsarisein analyzingactualtexts whenthecritical context for assigning
ISis notpartof theimmediatelyprecedingsentencelor thesecasesit is necessary
to have atheoryof how discoursestructure(DS) constrainghe choiceof possible
contets for determininingsententialS. This noteaddressebow discoursestruc-
tureandinformationstructure(lS) arerelatedandsketchesanintegratedapproach
to the phenomenaf discoursecontinuity

In brief, our claim is that DS constrainghe setof possibleconstituentsn a
discoursehatcanprovide therelevantcontext for structuringinformationin atar
getsentencewhile IS critically constraindS ambiguity To developanargument
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to supportthis claim, we rely uponthe Linguistic DiscourseModel (LDM) asa
theoryof DS [2], andfollow Steedmarin assuminghatsentencdS consistsof a
themeandrheme eachfurthersubdvidedinto backgroundandfocus|[3, 4].

2 DiscourseStructure and Information Structure

Underthe LDM, therepresentationf a discoursas constructedncrementallyus-
ing informationin the surfacestructureof incomingutterancegogetherwith dis-
courseconstructionrules andinferenceover the meaningof the utterancedo re-
cursively constructanopen-righttreeof discourseconstituenunits (DCUSs). This
treeindicateswhich unitsareaccessibléor continuationandanaphoraesolution.
All nodesonanLDM treearefirst classobjectscontainingstructuralandsemantic
information;terminalnodescorrespondo the stringsof the discoursewhile non-
terminalsare constructedhodeslabeledwith a discourserelation (coordination,
subordinationpr n-ary). IS is representedt terminalsandnon-terminalsaswell.
A c-nodeinheritsthe generalizatiorof the themesof its constituentnodesandof
theirrhemes An s-nodeinheritsthelS of its subordinatinglaughtedirectly.

Ourinitial hypothesisillustratedby theexampletext andaccompaying chart,
is that the attachments (1) a c-nodeif the themeof the main clauseof the nenv
sentencenatcheghematicinformationavailable at the attachmenpoint or (2) an
s-nodeif thethemeof the main clauseof the new sentencenatcheghematicin-
formationavailableatthe attachmenpoint.

In analyzinga discoursegdiscoursesyntaxassigneachincomingsentencets
placein the emepging discoursdree. In currentapproachedgxical information,
syntacticand semanticstructure tenseandaspectandworld knovledgeareused
to infer theattachmenpointandrelation(c.f. [5]). However, afterexploiting these
resourcesattachmenambiguitiesoften still remain. Giventhatnormallanguage
usersseldomexperiencediscourseattachmentambiguities,additionalsourcesof
informationmustbe usedin attachmentlecisions.We believe thatthe IS of both
theincomingsentencendaccessibld CUs providesinformationcritical for dis-
ambiguation.The problemof identifying thetarget DCU thatprovidesthe context
for IS assignmentor anincoming sentences analogoudo anaphoraesolution:
thetargetunit mustbealongtheright edgeof thetreeandthereforeaccessibl¢6].

Froma discourseperspectie, the IS of anincomingsentencalividesit into a
theme which mustbelinked backto the precedingdiscourseandarheme which
neednot be. Establishinga link betweenthe themeof the main clauseof a nenv
sentenceand information available at an accessiblenodein the tree determines

IHere, for the sale of presentationasimplicity, constituentsareassumedo be sentenceshow-
ever, underthe LDM, the muchmorefinely-grainedDCU segmentationconventionsenablesubor
dinateclausedo sene asattachmenpointsfor the mainclausef subsequergentences.

2Herewe will notdiscuss-arynodesthatareusedto representhe structureof dicsoursegenres
aswell as conversationaladjacenyg structuresand logical relationsfurther. It is enoughfor our
purposedo mentionthatthey follow moread-hocthoughwell-defined rules.
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the sentenceattachmenpoint. Thetype of attachmentcoordination subordina-
tion, or n-ary reflectsthe themeselationto the IS of the DCU representedt the
attachmennhode.

3 Analysisof an exampletext

In the example themesaremarkedwith a 8; rhemesareunmarled. Wordsrecev-
ing stressarein SMALL CAPS.

1. (Japanespeopleoccasionallychooseo eatp NOODLES. 2. (Noo-
dlesareusuALLY eateny for LUNCH or alight SNACK. 3. Depend-
ing on the SeasoN, (noodlesmight be sened) in a HOT SOUP or
coLD like a salad. 4. (Whennoodlesare sened in a hot SOUP,)g
VEGETABLES, TOFU, andMEAT are ALSO foundwithin the soup. 5.
Several TYPES of noodles(are eateniN JAPAN.)g 6. (UDON)g are
THICK, WHITE noodlesmadefresh from wheatflour and are usu-
ALLY sened with a hot SOuP. 7. (SOBA)g are THIN BUCKWHEAT
noodleswhich are FIRMER thanudon. 8. (They canbe senedin a
SOUP like UDON,)p but areusuALLY sened asa cooL dishin the
SUMMER. 9. (RAMEN)g arevery thin, CURLY wheatnoodlessened
asaQuick mealoraLATE nightSNACK. 10. (Noodlesareeateng as
aVARIATION for thedaily MEAL.

Sentencet | 1 2 3 4 5
Theme Japanese | Noodles| Noodles Noodles Eaten
people ... hot IN JAPAN
eat eaten sened soup
Rheme NOODLES | LUNCH | SEASON... | VEGETABLES | TYPES
SNACK HOT SOUP TOFU
COLD MEAT ALSO
Attachment| N/A 1 2 3 (S2-(S3-4))
Relation N/A S S S C
Sentencét | 6 7 8 9 10
Theme UDON SOBA The... RAMEN Noodles
SOUP...
[UDON]
Rheme THICK WHITE | THIN USUALLY ... | VERY VARIATION
USUALLY BUCK- | cooL CURLY
SouP WHEAT | SUMMER QUICK LATE | MEAL
Attachment| 5 6 7 (C6—(S7-8)) | (C(S2...)-
(S5...)) (S5...))
Relation S C S C C

As the chartindicates,(1)-(4) exhibit theme-rhemehaining, resultingin nested
subordinationsFor (5), the appropriatecontet for IS assignmenis provided by
(2), with atheme-themdink resultingin a coordination. The rhemeof (5) inten-
sionallyintroducesa setof typesof noodlespicked up asthe themealternatve set
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for (6), (7), and(9). The themefocusfor eachof thesesentencegudon, soba,
ramer) is presupposetb belongto this set. Thesesentencegrethereforecoor
dinatedto eachotherand subordinatedo (5). Processind8) demonstrateshat
both DS andIS may operateautonomously The IS of (8) is determinedprimar
ily by the conjunctionbut which actswith the possibilitymodalin its first conjunct
(which providesanaccessiblsetof possiblevorldsastherhemealternatve set)to
constructa theme-rhemepair, while discourseattachmenbf (8) fulfills anaphora
resolutionrequirementsatherthanlS. For (10), (5) providesthe appropriatecon-
text for thelS assignmentThetheme-theménk resultsin acoordinatiorthatpops
the stateof thediscourseseverallevels.

4 Conclusion

Althoughtheassignmenof IS to a sentencelepend®nthe DS, andthe construc-
tion of theDS maydependnthelS of theunitsinvolved,thedependencbetween
IS andDS is complementaryndnot circular For the spealer, the DS providesa
setof possiblecontexts for continuatiorwhile IS assignmenis independenof DS.
For the hearerthe IS of a sentencdéogethemwith DS instructsdynamicsemantics
how rhematicinformationshouldbe usedto updatethe meaningrepresentatioof
thediscoursdc.f. [7]). Thus,therelationshipbetweerDS andIS reflectsthe dif-
ferentbut deeplyrelatedtasksof speakr andhearelin acommunicatre situation.
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Papersoninformationstructureoftenmalke useof question-answepairslike
(1) and(2) to illustratethesententiapartitionbetweerrheme(focus,new info) and
ground(theme presuppositiongld info, topic):

(1) a. Wholikesbeer?
b. [r JOHN][g likesbeer]

(2) a. WhatdoesJohnlike?
b. [c Johnlikes][r BEER.]

Theideais thatthe questionis the exponentof someunderspecifiedlescrip-
tion in a context or informationstate.In (1a), for instance aninstantiationfor the
experiencemparameteis needed.Therhemein (1b) is the structuralelementthat
"answersthe question”in the sensehatit expresses valuefor this uninstantiated
parametemwhile thegroundsimply expresseshepiecesof meaningn thisdescrip-
tion thatarealreadyavailablefrom context. Let uscall the piecesof meaningthat
malke a contritution to context the "update(potential)” andthe piecesof meaning
thatarealreadyavailablein contet the"base”.

Thefactis oftenneglectedthat(1b) and(2b) arenot discourse-naturanswers
to (1a) and(2a). In fact, the mostnaturalanswerdo (1-2a)arethosein (3) (and
alsothosein (4), seebelaw):

(3) a. JOHN.(answelto (1a))
b. BEER.(answerto (2a))

(4) a. JOHNdoes.(answetrto (1a))
b. HelikesBEER (answetrto (2a))

A full accountof information packagingshouldtake this dialogicalevidence
into account. The differencebetween(1-2b) and (3) on the otheris clearly not
in their updatepotential. Still, we needto accountfor the factthat (3) is a more
naturalanswerto (1-2a)than(1-2b).
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The proposaldefendedhereis that the differencebetween(1-2b) and (3) is
in the natureof the base,namely in the accessibilitystatusof the base. In (1-
2) theimmediate explicit questionanake the basefully accessiblat the time of
utterance so a groundis not needed. This follows from a view of groundsas
contet-anchoringelementsThe groundis the structuralexpressiorof a base put
suchexpressioris only neededvhentheanchoringof theupdateto a givenbaseis
not self-evidentat thetime of utteranceln question-answesxchangeswherethe
baseis fully accessiblérom context, groundsare superfluousthis is why rheme-
only fragmentutteranceswhich expressonly the update aresocommonasdirect
answergo questionsOf coursethe groundmayberedundantlyusedasananchor
in contexts whereit is notneededbut this oftengivesriseto secondarynterpretve
effects,sometimedriggeredby theviolation of Griceanmaxims.

Whatwe needs atheorythatallows usto establistsomenotionof accessibility
for propositionatlescriptionsn context, akinto thenotionof accessibilityassumed
in accountof anaphoraesolution.Groundsareunnecessary/dafored whenthe
baseis within somelocal attentionaldomain:thelink betweertheupdatepotential
expressedasrhemeandthe basein the context proceedsasthe resultof certain
default dynamicsof dialogue.However, groundshecomenecessarywhenthebase
of agivenupdateis outsidethis local attentionadomain:the unificationof update
andbasecannotake placewithouttheexplicit anchoringeffectedby theground.In
asensethen,rheme-onlyfragmentsareto rheme-groundgentencewhatpronouns
areto full definitedescriptionsn atheoryof referentialaccessibility

The answersentence (4) above behae morelike sentencdragmentsthan
full answerswith respectto information packaging(their dialogic distribution is
closerto (3) than(1-2b)). Clearly, theexamplesin (4) arenot syntacticfragments,
but their behaior is accountedor if they aretreatedasinformationalfragments;
in otherwords, the answersn (4) do not have a ground. The weak pronounand
the verbal elementsthat appearin (4) arethereexclusively for morphosyntactic
reasonsaanddo not carry out the anchoringfunction thatgroundscarry out. This
leadsusto proposeoo that(5b) is asmuchof aninformationalfragmentas(6b) is
(although(5b) is obviously not a syntacticfragment):

(5) a. How doeshefeelaboutBill?
b. He LOVEShim.

(6) a. WhodoesJohnlove?
b. BILL.

Both (5b) and(6b) areanswerghatdo not needa groundto make the connection
explicit betweentheir updatepotentialandthe pertinentbasein context.
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ABSTRACT.

We presentan implementationof a discourseparsingsystemfor a lexicalized Tree-Ajoining
Grammarfor discourse,specifyingthe integration of sentenceand discourselevel process-
ing. Our systemis basedon the assumptiorthat the compositionalaspectsof semanticsat
the discourse-feel parallelthoseat the sentence-ieel. This couplingis achiered by factoring
away inferentialsemanticand anaphoricfeaturesof discourseconnecties. Computationally
this parallelismis achieved becauséoththe sentenceanddiscoursegrammarare LTAG-based
andthesameparsemworksatbothlevels. Theapproacto aLTAG for discourseéhasbeendevel-
opedby (Webber& Joshil998;Webberetal. 1999b)(amongothers)n somerecentpapersOur
systemtakesa discourseasinput, parseshe sentencemdividually, extractsthe basicdiscourse
units from the sentencalerivations,andreparseshe discoursewith referenceto the discourse
grammar

1 Intr oduction

All work on discoursestartsfrom the premisethatdiscoursaneanings morethan
thesumof its parts(i.e., its constituensentencesr clauses).The questions how
to getthere. Work in the tradition of Rhetorical Structue Theory(RST) (Mann
& Thompsoril988)— bothin interpretationMarcu2000)andgeneratior(Mellish
etal. 1998)- views the additionalmeaningsolelyin termsof discourseelations
thathold betweeradjacentext spanstreatingdiscourseconnectiesassignalling
typesof discourserelations. How the basictext spansareassignedaninterpreta-
tion, andhow thatinterpretatiormight contrikute to discoursemeaningapartfrom
discourseelations,s largely ignored.

Not so in moreformal work on discoursesemantic{Gardent1997; Polaryi
& vandenBerg 1996;Scha& Polaryi 1988;Schilder1997;vandenBerg 1996),
which takesseriouslyacompositionaprocesf deriing discoursemeaningirom
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themeaningof its parts.However, thiswork (1) only makesuseof two mechanisms
for derving discoursemeaningfrom the meaningof its parts— compositionake-
manticsandinference-and(2) treatsthe proces$y which discoursedervescom-
positionalaspectof meaningasbeingentirely separatdrom how clausesdo so.
Both of thesearethe focus of the approachdevelopedin (Webber& Joshi1998;
Webberetal. 1999b).In thisapproachit is aguedthatcertainaspect®f discourse
meaningarebetterseerasderving from anaphori@ndpresuppositiongbroperties
of lexical items,andthatthis is facilitatedthrougha uniform lexicalisedtreatment
of both clausalsyntaxand semanticsand discoursesyntaxand semantics. This
paperpresentsaninitial implementatiorof a discourseparsingsystem(D-LTAG)
thatdraws ontheinsightsof this latterapproach.

Our motivation for using this approachs to explore the hypothesisthat the
boundarybetweensentencdevel structureand discourseevel structureis not a
sharpone. Sentencédevel structuresupportscompositionasemanticgventhough
thereare othersemanticaspectssuchasanaphoricrelations(e.g., intrasentential
links for pronounreference)andinferential interpretation(e.g., interpretationof
compoundhouns)thatneedto be accountedor. In the sameway, discoursdevel
structureis alsoviewed as supportingcompositionalaspectof semanticswhile
allowing for otherinterpretve componentso be addedon for a completeseman-
tics for discourse- e.g.,for determininganaphoricandinferentialinterpretation.
Thus, we pursuethe ideathat the formal device usedfor deriving the structural
descriptionsat both levels is the same,while noting that at the discourselevel,
the device may have lessgeneratie power. In addition,we alsoillustratethat the
describedarchitecturefor discourseparsingallows for a smoothtransitionfrom
sentencdevel to discoursdevel processingandfor the useof a single parserat
bothlevels.

In Section2, we discussthe LTAG framework for discoursedescription,as
outlinedin (Webber& Joshi1998).Section3 presentadiscussiorof our method-
ology for determiningthe structureand semanticsof discourseconnectres, ac-
companiedwith a casestudy of the discourseconnectie however. In Section4,
we describethe architectureof our system,and discussvariousissuesthat arose
during the implementation. Section5 discussesomeof the advantagesof our
system,in particular with respectto the closelink betweensentencdevel and
discoursdevel semanticsIn Section6, we compareour systemwith someother
approachesn particularwith thosethat usesomevariantof TAG for describing
discoursestructure,suchas (Gardent1997) and (Schilder1997), and thosethat
attemptto automatehe derivationof discoursestructure suchas(Marcu2000)s.

2 The Framework: A Lexicalized TreeAdjoining Gram-
mar for Discourse

The D-LTAG systemis basedon the approacho a lexicalized TAG for discourse,
asdescribedn (Webber& Joshil998). A LTAG for discoursepositstwo kinds
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of elementarytrees:initial treeswhich encodepredicate-ajumentdependencies,
andauxiliary trees,which arerecursve and modify and/orelaborateclementary
trees.All structuralcompositionis achiezed with two operationssubstitutionand
adjunction Clausesonnectedy a subordinatingconjunctionform aninitial tree
whosecompositionasemanticss determinedy the semantiaequirementsf the
subordinateconjunction(the predicate)on its aguments(the clauses).Auxiliary
treesareusedfor providing furtherinformationthroughadjunction. They canbe
anchoredvy adwerbials,by conjunctiondike and, or may have no lexical realiza-
tion. Furthermorea discoursepredicatemay take all its agumentsstructurally
asin the caseof subordinatingconjunctions,or anaphoricallyby makinguseof
eventsor situationsavailable from the previous discourseasin the caseof then!
This division betweenthe compositionapart of discoursemeaning(projectedby
the tree structureslandthe non-compositionatontritutions dueto generalinfer-
encingandanaphoras a key insightof theapproachto anLTAG for discourselt
simplifiesthe structureof discourseandextendscompositionakemantiaepresen-
tationsfrom the sentencéevel to thediscourse.

Figure (7.1a) shaws oneinitial treein the grammarf We treat connecties
anchoringthis tree as discoursepredicatesvhich requiretwo clausalalguments.
In generalsuchtreesareanchoredy subordinatingconjunctionssuchasbecausg
whenetc. A corollaryof thestructureof elementaryreesin thediscoursegrammar
is that discourseconnecties are allowed discourseinitially only if they anchor
aninitial tree. A secondinitial treeis shavn in Figure (7.1b). As suggestedn
previous work (Webber& Joshi1l998),this treereflectsdependenciem parallel
constructionsandis projectedby pairsof connecties suchason the onehand...
on the other hand... (As notedin this previous work, both membersof the pair
neednot berealizedin the surfacestring.)

S S
Syt Conno Sy Connlo Syt Conn2o Syt
(a) (b)

Figure7.1: Initial Treesin D-LTAG

As in the sentence-kel grammaytreesin the D-LTAG grammararegrouped
into treefamilies which aretakento reflectsurfaceclauseordervariationrealized
with preposedand postposedsubordinateclauses. Treesbelongingto the same

10ur useof the term anaphoa doesnot include anaphoricrelationssuchas thoseestablished
by pronounsand definite descriptions. Accountsof theserelationshave beenactively pursuedin
otherdiscourse-orientesemanti¢heoriessuchasDRT (Kamp1981)andDynamicsemantic§Groe-
nendijk& Stokhof1991).Ohviously, afull accounbf thephenomenownf anaphoran discoursewill
have to take theseinto account.But they arenot our presentoncern.

2In all the elementarytreesshavn in the paper “o” marksthe anchorof the tree,“]” marks
the substitutionnodes,and“«” marksthe adjunctionnodes.Subscriptsaareusedto distinguishnon-
terminalnodeswith the samelabel.
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family sharethe samepredicate-ayjumentdependenciesOne suchtreefamily is
shavn in Figure7.2,anchoreddy connectieslike because

S S
Syt Conno Syt Conno Syt Syt
(a) (b)

Figure7.2: TreeFamily in D-LTAG

Thesecondypeof elementaryreesconsistof auxiliary trees whichintroduce
recursionand sene to extend or modify a descriptionof the previous discourse.
Therearetwo kindsof auxiliary trees shovn in Figure7.3.

S S
AN
S Conno Sy Conno s

(a) (b)

Figure7.3: Auxiliary Treesin D-LTAG

Thetreein Figure7.3(a)is anchoreddoy connectiesthat simply continuethe
descriptioncorveyed by the structureto which the tree adjoins. Otheraspectof
meaningthat relatethe two argumentsare derived anaphoricallyor inferentially
(e.g., basedon the relationshipbetweenthe tense/aspeadf the two aguments
(Hitzemanet al. 1995; Kehler 1994; Kehler 2000; r Lascarides& Asher1993;
Webberl988). The anchorof this treecanalsoremainlexically unrealizedwhen
it is usedto connectadjacentclauseswithout overt connecties, suchas“Mary
walkedtowardsthecar. Thedoorwasoperi. Thetreein Figure7.3(b)is selected
by connectveswhosefirst agumentis resolhed anaphoricallyandthe secondar-
guments theinterpretatiorof the clausethey adjointo. We saymoreaboutthisin
thenext section.

3 Determining TreeStructur esfor DiscourseConnectives

In the previous section,we definedthe elementarytreesincludedin the D-LTAG
grammar The next crucial stepin lexicalizing a Tree-AdjoiningGrammaris de-
terminingwhich treesor family of treesareselectedyy a discourseconnectie. In
previous work (Webberet al. 1999b,VWbberet al. 1999c),it wasshavn thatthe
connectresthen for exampleandotherwisearebesttreatedasanaphoricanchor
ing treesof type 7.3(b). But for someotherconnecties, suchashowever, it was
lessclearwhetherthey arestructuralor anaphoric.

In whatfollows, we take theview thatthelexicalizationof treesis anempirical
guestionand we describethe methodologywe adoptto determinethe structures
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lexicalizedby connectves. Whenin doubtaboutthe structureof a certainconnec-
tive, we startwith the hypothesighatthe agumentsof the connectie arerealized
structurally Thisis becausefrom a computationapoint of view, it would beless
interestingto startwith the assumptiorthatargumentsareresohed anaphorically
Assumingthatall connectiesfind their agumentsanaphoricallywould probably
be adequatdo characterizall predicate-agumentrelationshipson the discourse
level. However, it would not shedmuchlight onthoseaspect®f structuralorgani-
zationthatarerelevantto languagestructureandpresumablycontritute to the effi-
cieng of theinferencingprocessesequiredin theinterpretationof the discourse.
(This motivationis inspiredby (Joshi& Kuhn1979)). Predicatesvhich find their
argumentsstructurallydefinea domainof locality for structuraldependencieand
constrainthe interpretationof discoursen a computationallyefficient way, asis
the casefor verbpredicatesatthe sentencdevel syntax.

On empirical grounds,the diagnosticwe useto testif a connectie is struc-
turalis crossedbstructuraldependenciesThe currentXTAG grammarfor English
doesnot leadto crosseddependencieasthey seemto be unnecessargt the sen-
tencelevel for English. We malke a similar assumptiorfor the discoursdevel and
concludethata connectie definesa domainof structurallocality only whensuch
domainsdo not crosstreenodes’®

A CaseStudy: Howewer Fortheconnectre howerer, ourfirstassumptions that
howereranchorghestructuralauxiliary tree,shavnin Figure7.3(a).Regardingits
semantiacontritution, we follow (Knott 1996)and(Lagerwerf1998)in assuming
that however presupposea defeasiblerule holding betweena generalizatiorof
its first agumentanda generalizatiorof the negationof its secondargument,and
assertghat the rule fails to hold in this case(see(Webberet al. 1999a)for a
formalizationof therule). To investigatdf bothargumentsarerealizedstructurally
we conducted corpusstudyof theconnectre. Weidentified71 tokensof however
from the Brown corpusandlocatedthe two argumentsof the connectve for each
token. In 69 outof the71instancesthepositionof bothargumentsn thediscourse
was consistentwith the structuralhypothesis:one agumentwas realizedin the
sentenceontainingthe connectre, andthesecondargumentwasrealizedeitherin
theimmediatelyprecedingsentencé€s8 instancespr in animmediatelypreceding
chunkof text (11 instances).In both casesattachmento the previous discourse
did notyield crossingof treenodes.

Theremaining2 casesvereof two kinds. One,exemplifiedin (1), involved an
argumentthatwasnot directly realizedin the previous discourse Rathey the pre-
supposedefeasibleule couldonly beseerasholdingbetweerrathercomplicated

SHowever, until we have accumulatecdampleempirical evidence,suchconclusionsaretentative
and subjectto revision. Also, it would be very interestingto investigatelanguagesvhich allow
crosseddependencieat the sentencdevel (e.g. Dutch) and examinewhetherin thoselanguages
crossedlependenciearealsopermissibleon thediscoursdevel. Our conjecturdas thatthis will not
bethecase.
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generalizationsvhichwould have to beinferred from thetwo aguments Herewe
take the defeasiblerule to be somethinglike “If the spealkr/writer makesan ap-
parentlynegatve commentabouta book, thenhis/herattitudeis negative towards
it.”
(1) a. If thisnew Bible doesnotincreasen significanceby repeatedeadingshroughouthe
years,it will notsurvive theagesashasthe King James/ersion.

b. However, aninitial perusalandcomparisorof someof the famouspassagewvith the
samepartsof otherversionsseemsao speakwell of the efforts of the British Biblical
scholars.

In the othercase however appearedo make no semanticcontrikution to the
discourseptherthansimplecontinuation.This is shavn in (2).

(2) a. Itisin this spirit which explains someof the anomaliesof AmericanCatholichigher
educationjn particularthewastefulduplicationapparentn someareas.

b. | think for exampleof threewomens collegeswith pitiful enrolimentsclusteredwithin
afew milesof amajor Catholicuniversity, whichis alsoco-educational.

Thisis notanisolatedexample;
this aspecbf thetotal picturehasbeencommentediponoftenenough.
. It would seento represenespritde corpsrunriot.

Apart, however, from the questionof wastefulduplication,thereis anotheraspectof
the“family business’spirit of Catholichighereducatiorthatdeserescloserscrutiry.

~ o a0

While it is clearthat (2f) attacheshigherup to the structurecontaining(2b)-
(2e), it is lessclear what the semanticcontritution of however is to the inter
pretationof the discourse. However hereseemsto be acting similar to the dis-
coursemarker now(e.g.,"Now, apartfrom the questiorof wastefulduplication.?)
(Hirschbeg & Litman 1987),reinforcingthe IRU cue(i.e., “apartfrom the ques-
tion of wastefulduplication”) asa signalof returningto (2a) after a conceptually
embeddedegmentwasclosedoff at (2e)#

To summarize the corpus-basedtudy for the connectre howerer provides
considerablesupportfor the hypothesisthat it finds its amgumentsstructurally
However, asindicatedby themorecomplex exampleq1) and(2), furtherempirical
studieswill berequiredbeforea definitive conclusionis reached.

4 SystemDescription and Implementation

In thissectionwedescribeourinitial implementatiorof adiscoursearsingsystem
basednalexicalizedTree-AdjoiningGrammarfor discourseDiscoursestructure

4Informationally RedundantUtteranceg(IRUs) are characterizeds repetitionsof propositions
alreadyavailable in the discourse. (Grosz& Sidner1986) have shavn that IRUs correspondo
embeddedegments. (Walker 1993)arguesthat, with respecto a well definedtask,IRUs areused
asadiscoursestrat@y to improve the efficiengy of completinga task. The distribution of IRUs in
Walker's corpusindicatesthatIRUs functionasmarkersof returningto a superiorsggment.Seealso
(r Forbesé& Miltsakaki2001)for a discussioron the collaborationof IRUs with othercuesderived
from CenteringTheoryto signalthe boundarie®f embeddedements.
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is derivedin two passe®f parsing.In thefirst passthe sentences thediscourse
areparsedwhereadgliscourseparsingis donein the secondpass.Without losing

sight of the key ideasof the theoryof an LTAG for discoursethis two passim-

plementatiorachierzes a considerablesimplificationover a single passof parsing,
especiallyin termsof the parsingtime and spacerequirementghat would result
from usingboththe sentence-keel andthe discourse-leel grammarat once.

Figure7.4: D-LTAG: SystemDescription

Tree
Mapper

Input Discourse

3 Discourse Input
LEM | Tree Generation

LEM
(Discourse Parsing)

(Sentence Parsing) ' | Extractor and
| Tree Selection

Derivation Structure
for
Discourse

Figure 7.4 shavs the overall architectureof the system. The input discourse
is submittedto LEM, the Parser, which parsesachsentencén thediscoursewith
referenceo thesentencgrammar Theoutputderivations(onederiationeachfor
eachof the sentencesarethen submittedto the Tree Extractor, which extracts
thebasicdiscourseconstituenunitsfrom eachsentencelerivation. The basicdis-
courseunitsconstitutethe elementaryreeslexicalizedby discourseconnectiesin
the sentence-kel grammayandthe derivation (andderived) structuresassociated
with the clausalunits® In the next step,the sentence-leel elementarytreesan-
choredby the connectresaremappedoy the TreeMapper to their corresponding
elementanytreesin the discoursegrammar The discoursegrammay as specified
in Section2, is containedn the Tree Database The outputof the Tree Mapper
togetherwith the clausalunits andthe input discoursejs then usedto construct
adiscourseinput representationthatconsistsof a sequencef lexicalizedtrees
(treeselection)with the extractedconnecttesandclausalunitsasthelexicalizing
element$. Finally, thediscoursenput, the TreeDatabaseandthe clausaltreerep-
resentationgre submittedto the sameParser, which providesderivationsfor the
givendiscourse.

Sn this paper we assumehat clausalunits correspondo the minimal tensedclause . Thetensed
clauseis furthertakento includeall sententiacomplementsielative clausesandparticipial clauses.
In someotherdiscoursevorks, suchas(Polaryi 1996),agreaterrangeof propositionaklementsare
regardedasthe minimal unitsof discourse.

6Eachextractedclausederivationis taken to be an atomicunit in the discourseggrammay much
like asinglelexical item.
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In therestof this section,we describethe differentcomponent®f the system
in greaterdetail,anddiscussvariousissueghataroseduringtheimplementation.
PARSER (LEM).The parseris a chart-basecead-corneiparser(Sarkar2000).
The sentence-lel grammarusedby the parseris the XTAG grammar(X TAG-
Group2001),awide-caveragegrammarof Englishdevelopedat the University of
Pennsylania/ For eachsentenceeachsubsequenphaseof the systemassumes
that thereis exactly one deriation per sentence.Since,in generaltherecanbe
mary ambiguitiedor eachsentencén thediscoursetheparsempicksonederivation
persentencdo passon to subsequenprocessing.n the systemdescribedn this
papey the parsemproducesa singleparsefor eachsentencéy usingheuristicghat
(a) decidewhich elementarntreeto assignto eachword, and (b) pick the lowest
attachmenbetweenthesetrees. In future work, we plan to experimentwith two
othermethodsto dealwith ambiguity: (1) usingthe parserasa statisticalparser
(2001) whereit reportsthe mostprobableparsebasedntrainingtheparsemonthe
PennTreebankand(2) representinghe mary parsesassociateavith eachclausal
unitin thesentencén acompactorm (a parseforest)andrepresentingheseasthe
elementarynitsin thediscourse.

TREE EXTRACTOR. Thetaskof this components to extract, from eachsen-
tencederivation, the clausalderivationsand ary elementarytree(s)anchoredoy
discourseonnecties. TheExtractorfirst doesatop-davn traversalof thesentence
derwvation,andidentifiesthe partof thederivationassociateavith any connecties.
Identificationof theconnectresis doneagainsia databaseontainingalist of pos-
sible discourseconnectres aswell asthe elementarytree(s)anchoredy eachof
themin thesentencgrammar

The useof both lexical and structuralinformation is necessaryo correctly
identify the discourseusagef connectresin the sententiaderivations. Thatis,
neitherkind of information by itself is sufiicient for identification. On the one
hand, mary elementghat function as discourseconnecties can also have other
functions: andfunctionsasa discourseconnectve whenit conjoinsclausesasin
“The dog barked and Mary smiled”, but it canalsoconjoin nounphrasegamong
otherphrasalcatgyories),asin “Lana atecheesendcraclers”. As aresult,if we
usedonly thelexical appearancef theelementsastheidentificationcriterion,then
theandwhich conjoinsnon-sententiatatgyorieswould beincorrectlytreatedasa
discourseconnectie. Knowledgeaboutthe elementarytreesassociatedvith the
discoursausageof andis thereforenecessaryo rule this out. Onthe otherhandi,it
is notsuficientto only usestructurainformationto identify discourse&onnecties.
For example,the sentence-kel grammardoesnot make a structuraldistinction
betweensententialadwerbsthat are discourseconnectres andthosethat are not
the elementanytreein Figure 7.5 canbe lexicalized both by howerer, which is a
connectre, aswell asby always whichis not a connectie. Identificationof the
former- andnotthelatter- structurecanthereforebe doneonly if thelexicalizing
elementsarealsoused.

"For arecentevaluationof the XTAG grammaysee(Prasad® Sarkar2000).
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Figure7.5: Elementaryreeanchoredy anadwerbin thesentence-lkel grammar

After theidentificationof the connecties,the clausalderivationsaredetached
in the sentencalerivation at the substitutionand/oradjunctionnodesof the con-
nective elementarytree. Theresultof this proceduras shavn in Figure7.6for the
derivation of the sentencevhile shewaseatinglunch, shesawa dog.®

saw 0} saw

she dog while Extractor she d‘og
a ea{ting a
she was lunch ", (i) eating

she was lunch .,
(iii) while

Figure7.6: Resultof TreeExtractorappliedto derivation of while shewaseating
lunch, shesawa dog.

Theabove procedurecanbe shavn to work on all derivationsin whichconnec-
tivestake clausesastheir algumentsn the sentence-kel grammar In the surface
string, this corresponds$o connectires appearingat clauseboundaries.However,
connectvescanalsoappeain clause-medigbositions,asin Example3. The con-
nective thenadjoinsto theverbphrasg VP node)in theclause.

(3) Susanwill thentake dancinglessons.

Thoughsuchclause-mediatonnectres are positedastaking clausesastheir
argumentsn thediscourse-ieel grammaywe believe thattheir clause-internayn-
taxshouldbevisible atthediscourse-leel descriptionasit is probablyanindicator
of Information Structure(IS).? The Extractorachieresthis by only makinga copy
of the derivationsfor theseconnecties, and by replacing- in the derivation of
the clause- the lexical occurrenceof the connectie by an index, to indicateits
clause-internaposition. The resultof this procedurefor example(3) is givenin
Figure7.7. {then} in 7.7(i) representshe clause-mediatonnectie index left by
the Extractor

8In derivation structures dotted lines indicate substitutionand solid lines indicate adjunction.
Also, note that eachnodeis labeledby the lexical items, but theseonly sene as labelsfor the
elementantreewith which they areassociated.

9The hypothesiswe are pursuingis that a clause-mediatonnectie flags materialto its left as
beinga contrastve theme(Steedmar2000a)- cf. Section5.
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take take
P AN (|) -
Extractor -

Susan then lessons Susan {then) lessons

will  dancing will dar‘ming

(i) then

Figure7.7: Resultof Extractorappliedto derivationof Susarwill thentake dancing
lessons

Thus,theoutputof the Extractoris, for eachsentencea setof elementaryrees
anchoredy connectiesin the sentencgrammayanda setof clausalderivations.
For the examplediscoursegivenin (4), (5) shavs the partsof the discoursenput
correspondingdo the extracteddiscourseconstituenunits. (b), (f), (i) and(k) are
the extractedconnecties,andtherestarethe clausalderivations.

4) . Mary wasamazed.

While shewaseatinglunch,shesav adog.

Shed seemalot of dogs,but thisdogwasamazing.
ThedogbarkedandMary smiled.

. Thenshegaveit asandwich.

® 20 Ty

(5) . marywasamazed
while
shewaseatinglunch
shesav adog

. shed seemalot of dogs
but

. thisdogwasamazing
. thedogbarked

and

marysmiled

then

shethengave it asandwich

— X Q@ -~ 0 Q2 0 T o

TREE MAPPER. The connectre-lexicalized elementarytreesthatare extracted
from the sentencelerivationsaresubmittedto the Treemapperwhich mapstheir
sentence-kel structuraldescriptiongo theirdiscourse-heel structuraldescriptions
(taken from the Tree Database).This is a crucial stepin the discoursederivation
becausst is involved with determiningwhatkinds of contrikution(s)a givencon-
nectve makesto discoursemeaning,thatis, whatit contritutesthroughcompo-
sitional semanticsthroughanaphoraandthroughinference. Furthermoreashas
beenpointedout in Section3, determiningthe discoursestructuresanchoredoy
connectiesis anempiricalmatter A major partof thefuturework in this project
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is to fully determinethis mappingwith corpusbasedvork onthebehaior of con-
nectives. We continuehereby assuminghe mappingsshavn in Figure7.8for the
examplediscours€4).

/Sr\ s, S, S,
P ) P S
@ S, Spe —== Conn S,y S,y (b) S;x Conj S,y = Six Conn Sy
P s
‘ 1y while but but
while
© s. con S,y S« Comn S,y @ A VR, —=

‘ ‘ Conn Six

and and then then

Figure7.8: Elementaryireemappinggor connectresin discoursg4)

DISCOURSEINPUT GENERATION. Inthenext phaseof thesystemtheclausal
derivationsarefirst corvertedinto elementaryreerepresentationsyhicharetreated
assingularatomicunits that cansene asthe agumentsof the discourseconnec-
tives. Theseclausalunits, theinputdiscourseandthe connectie elementantrees
generatedy the Tree Mapperare thenusedto generatea discourseinput repre-
sentationthatis essentiallya sequencef lexicalizedtrees,wherethe lexicalizing
elementaretheconnectiesandtheclausalunits. Becausef theextractionof the
discoursaunitsfrom thesentenceerivations,andthetreemappingof thestructures
of connecties,treeselectiorambiguitiesatthediscoursdevel areminimized,and
discourseparsingthussimplified.

Thesequencef lexicalizedtreesis orderedwith referenceo the surfaceorder
of the input discourse(compare(4) and (5)), exceptfor the clause-mediaton-
nectives. Theseare placedbeforethe clausefrom within which they are copied
out. This doesnot, however, disruptthe surfacestring order: the clause-internal
index of theseconnecties, left by the Tree Extractor succeedsn preservingthe
sententiaburfacestringrepresentatioseeFigure(5i)).

This phasealsoincludesan insertionalgorithmto inserttreeswith an empty
lexical anchor{whichmaystill carrysomefeatureinformation)into theinputrepre-
sentationRecallfrom Section2 thatthegrammarcontainsanauxiliary treethatis
usedto continuethedescriptiorby adjoiningto thepreviousdiscours€henceforth,
continuationauxiliary trees)(Figure7.3a). This auxiliary treemaybeanchoredy
connectieslike andandor, or remainlexically unrealized.In the extractedunits
shawvn in (5), thereareonly 2 overt connectiesthatcananchorthis auxiliary tree:
andandbut. This meansthatthe lexically emptytreesneedto be insertedat the
appropriatgositionsin theinputrepresentationl heinsertionalgorithmdoesthis
by referringto the tree labelsfor eachof the unitsin the (thusfar created)nput
representatioandby following a few simpleinsertionrules.We usethelabel“E”
to indicatea null anchor Alternatvely, thesetreescanbetakento belexicalized
by the sentence-fingbunctuatiommarlers.
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:
while marywas E St Conn  Sr
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‘ eating adog alot of dogs
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! thisdog E S, Conn Sr
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(b) Derivation Structure was the dog and S, Sr
amazing barked ‘
I‘E Mary Conn Sr
- smiled |
! E then S;
the dog
barked ‘
she gave
it
and sandwich
I
Mary

smiled
E
|
|
she gave
ita
sandwich

then

Figure7.9: Derived TreeandDerivation Structurefor ExampleDiscoursen (4)

Thesequencef lexicalizedtreesafterinsertionof thelexically emptytreesis
thenparsedwith the sameparser(LEM) thatwe usedto parseeachsentencen the
discourse Sincethetreesareuniquelyselectedy the connectresandthe clausal
units, theresultingdiscourseparsecontainsno ambiguitiesthatarecausedy tree
selection'® However, the systemdoescontainattachmenambiguitiescausedy
the continuationauxiliary trees. In the currentapproachthesemay be resohed
with an inferential componentor by statisticalmethods. For presentpurposes,
we pick auniquederivation out of all the parseswhich satisfieghe following two
criteria: (a) adjunctionin initial treesis only allowed at the root node; and (b)
for all otherpermissibleadjunctionspnly lowestadjunctionis allowed. Giventhe
simplegrammarpositedin the system,thesetwo criteria are sufiicient to yield a
uniquedervation.

Thederivedtreeandderivation structurefor the examplediscoursen (4) after
discourseparsingareshavn in Figure7.9.

We have alsotestedour systemon connectie rich sectionsof the Wall Street
Journal(WSJ) from the PennTreebank(Marcuset al. 1993). In orderto avoid
the problemof gettingtoo mary sententialdervationsfor the long and comple
sentencesypically foundin this corpus,we usedthe singlederiationsproduced
by LEXTRACT (Xia etal. 2000),which takesthe Treebankand Treebank-specific
informationandproducesiervation treesfor the sentenceannotatedn the Tree-

10This resultobtainsbecausé¢he discoursegrammarassumedhereis quite simple,with discourse
connectvesprojectingasingleelementanytree. We notethatuponfurtherempiricalinvestigationof
thebehaior of individual connecties,this maynot turn outto bethecase.
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bank. For the WSJdiscoursesegment(taken from Section21 of the WSJcorpus)
givenin Example6, the derived tree and deriation structureare shavn in Fig-
ure7.10. Thediscourseconnectiesin thetext areshavn in bold.

(6) a. The pilots could play hardballby noting they arecrucialto ary saleor restructuring
becausehey canrefuseto fly theairplanest!

b. If they wereto insiston a low bid of, say $200a share,the boardmighn't be able

to obtaina higheroffer from otherbiddersbecausebanksmight hesitateto financea
transactiorthe pilots oppose.

c. Also, becausdJAL chairmanStepheniNolf andotherUAL executveshave joinedthe
pilots’ bid, theboardmight beableto excludehim from its deliberationsn orderto be

fair to otherbidders.

The pilots could play

S, Cc‘)nn S,
/\x
The pilots could play E S' S
hardball by noting ‘ L
they were crucial /\
E comn S

to any sale or restruc-
turing because they Conn S,
can refuse to fy the ‘
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to any sale or restruc- because
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E
]
I
I
I

if

the board mighn’t  Conn  banks might hesitate
be able to obtain ‘ to finance a transac-

a higher offer from tion the pilots oppose
other bidders because

they were to insist because E

on a low bid of, say -7~

$200 ashare -~

the board mighn't
be able to obtain
a higher offer from
other bidders

I (b) Derivation Structure
I
because

banks miéht hesitate
to finance a transac-
tion the pilots oppose

UAL chairman Stepherthe board might be ~ AlSO
Wolf and other UAL  able to exclude him
executives have joinedfrom its deliberations
the pilots’ bid in order to be fair to

other bidders

(a) Derived Tree

Sl SZ

UAL chairman Stephenthe board might be

Wolf and other UAL  able to exclude him

executives have joined from its deliberations

the pilots’ bid in order to be fair to
other bidders

Figure7.10: Derived TreeandDerivation Structurefor WSJDiscoursédn (6)

5 Discussion

5.1 Deriving DiscourseSemantics

In (Joshi& Vijay-Shanler 1999)and (Kallmeyer & Joshi2001),an approacho
compositionasemanticsvasprovidedfor the LTAG grammar The compositional

11Notethat “because’in this sentencénasnot beentreatedasa connectie becauseinitially, we
have ignoredsententiallyembeddedconnectves. How they contritute to discoursestructureand
meaningremainsanimportanttopic for futurework. Seealsofn 5.
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semanticavasdefinedwith respecto the derivationtreestructureandnot the de-
rivedtree. The dervationtreeis arecordof the history of compositionof the el-

ementarytrees.Semantiaepresentationareassociatedavith the elementarytrees
andthesearecomposedia unification. In D-LTAG, the intuition is thata similar
processwill becarriedoutatthediscoursestructurelevel usingthederiationtree
of theD-LTAG grammar Thedetailsof this compositionasemanticgor D-LTAG

have notbeenworked out yet. However, in generalthefinal representatiowill be
essentiallya flat structure asis the casefor the semanticof LTAG.

While eachelementanL. TAG treeis associateavith asemantiagepresentation,
this representatiodoesnot have to reproducehe hierarchicalstructureof the el-
ementarytree. The elementantreeis thusconsideredasa “semanticunit”. This
view of representingemanticslirectly correspondso the so-calledflat represen-
tation, which is a conjunctionof formulas,wherehierarchicalstructureappears
only whenneededfor example,for operatorson predicates.Sucha “flat” repre-
sentationis alsomotivatedin the context of generationwhereonewantsto start
with arepresentatioof the input which makesthe minimal commitmento struc-
ture. Detailson associatinga flat semanticswith a derived TAG treecanalsobe
foundin (1997) and(Stoneetal. 2001). In (7) belov, we roughly illustratethe
semanticformula associatedvith the examplediscoursen (4). We refer to the
semanticof the connectie treesby the namesof the connecties,anduse“&” to
representhe semanticsassociateavith the auxiliary tree associatedvith contin-
uation/elaborationThe numberedagumentsof thesetreesarelabeledeither*S”
for statesor “E” for events,dependingn their semanticcontent.

(7) S1& while(S2,E3)& but(S4,S58 (E6& E7)& after(E7,E8)

5.2 DiscourseConnectives,Information Structure, and DiscourseSe-
mantics

While the currentstudy doesnot directly addressnteractionsbetweeninforma-
tion structure(IS) and discoursestructure/semanticsye note that a lexicalised
grammar for both sentencesand discourseallows semanticmaterial from both
the lexicon and constructedphrasedo projectinto both sentence-kel meaning
anddiscoursemeaning.In particular this allows sentence-kel IS distinctionsto
be projectedinto discourse-ieel descriptions. We illustrate this by considering
clause-mediahdwerbialdiscourseconnecties.

Marny ad\erbial connecties displaya wide variability with respecto the po-
sition they arefound in the sentence.This variability, while usually not altering
the compositionakemanticof the sentenceappeargo correlatewith IS. In par
ticular, we are pursuingthe hypothesighat a clause-mediatonnectie indicates
thatmaterialto its left senesasa contrastivetheme The simplestcaseis givenin
Examples8 and9.

(8) Mary smiled.Howerer, Johnfrowned.
(9) Mary smiled.John,however, frowned.
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In (8), the clause-initialposition of howerer is, by itself, neutralaboutthe
partition of the sentencento themeor rhemeandaboutwhetheror not thetheme
is contrastie. In (9), on the other hand, the clause-mediaposition of however
correlateswith stresson “John” and appeardo convey that Johnand Mary are
elementsof an alternatve set(in the senseof (Rooth 1992))— thatis, that John
senesasacontrastie theme.

This comesout morestronglyin Examples(10) and(11). (10) is infelicitous
becausenedialhowever flagsthe subjectascontrastie theme but this subjectis a
coreferentialunstressed)ronounandcannotsere asacontrastie theme.Exam-
ple (11), on the otherhand,is fine, asthe positionof however flagsthe adwerbial
thenasthe contrastie theme(presumablyin an alternatve setwith the time of
Mary smiling).

(10) = Mary smiled.Thenshe however, frowned.
(11) Mary smiled.Then,however, shefrowned.

Our claim hereis just that, by having elementdexicalisedboth with respect
to sentencanddiscoursewe canrepresenin the sameway their contritbutionsto
both,aswell asinterrelationsbetweerthem. For example,in (11), notonly does
the clause-medigbositionof howerer, flag thenasa contrastre theme(in contrast
with alternatves provided in the discourseor the speechsituation), but the de-
feasiblerule presupposebr cornventionallyimplicated)by however (Knott 1996;
Lagerwerfl998)involvesthatspecific‘inertial” property—i.e.,if someonemiles,
they will continueto doso. Howeverassertshatit failsto hold,andwhathappened
thenis the sourceof thefailure. While we have not yet exploredthis with respect
to LTAG andD-LTAG, (Bierner& Webber2000)and(Bierner2001)illustratehow
anothelexicalisedgrammayCombinatoryCategorial GrammarCCG)(Steedman
2000b),canbe usedto expresshoth assertionaand presuppositionatomponents
of meaningassociatewvith thesentenceandwith discourseand(Steedmar2000a)
shavs how onecancomputeboth IS-partitioning,its prosodyandits semanticsn
lockstepwith otheraspect®f meaning.

6 Comparisonwith Related Approaches

Recently (Marcu 2000)developeda systemfor identifying rhetoricalrelationson
unrestrictedtext. His systemtrains on a corpusannotatedwith rhetoricalrela-
tions andutilizes correlationsof surface-basedeatureswith RST relationsto as-
signrhetoricalstructureto unseertext. Our systemis a cleardeparturérom this
approachn two significantways: a) we develop a systemthatactuallyparsedis-
courseallowing the semanticdo be built compositionallyfrom the sentencéo the
discoursdevel, andb) discourseconnectresarenotviewed asnameof relations,
insteadthe semanticsof the connectres form only a part of the compositional
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derivation of discoursaelations.'?

(Gardent1997) usesa variantof Feature-based@ree Adjoining Grammarso
constuctthe structureof discourseand the semanticgerived from it. (Schilder
1997) extendsGardents formalismto handleworld and contetual knowvledge,
proposinga non-monotoniceasoningystento achieve that. Despitethis similar
ity of the abose works with our approachpoth systemdiffer significantly from
oursin thefollowing way. Gardents system(alsoSchilders) builds the semantics
of discoursecompositionallybut only after the semanticof the input segments
andtherhetoricalrelationconnectingevery two segmentsis identified. However,
it is not clearhow the semanticof theinput segmentsarecomputedsince, appar
ently, the size of the input segmentrangesfrom tensedclauseq’We were going
to take Johnasa lawyer’), to comple sentenceg'As we found out, eitherheis
on sick leave’) or even fragments(’Too honestfor his own good,in fact’).!® In
our approachwe do not assumepre-processingr sggmentatiorof the textual in-
put. The outputfrom the sentenceevel parseris the input to the discourseparsey
building up the semanticeompositionallyfrom the sentencéevel to thediscourse
level. Likewise, rhetoricalrelationsare not assumedhor picked out from a pre-
viously definedsetof relations. We areinterestedn thoseaspectof discourse
interpretatiorthatarederivedcompositionallyfactoringaway non-compositional
semantiacontrikutions, i.e. inferencingbasedon world-knovledgeandanaphoric
presuppositions.

7 Conclusions

Building on earlierwork, we have developedandimplementeda systemfor dis-
courseparsingbasedon a lexicalized Tree-adjoiningGrammarfor discourse,n
which the discourseconnecties are the predicatesandthe clausesare the argu-
mentsof theseconnecties. The systemtakesa discourseasits input, parseshe
sentencemndependentlyextracts“discourse”connectres and clausalunits from
the outputderiationsof the sentencesgndreparseshediscoursanputby submit-
ting fully lexicalizedtreesto the sameparser
We have motivateda corpusstudy of discourseconnectiesin orderto fully

determinethe semanticcontritution they make to discourseandthus,to alsode-
terminethe elementantreetype(s)they lexicalize in the discoursggrammar The
grammathusdevelopedwill sene asacrucialcomponenbf theimplementedys-
temwhich useshis informationafterextractingthe connectresfrom the sentence
dermations,in orderto createlexicalized elementarytreesat the discourse-heel.

12| otherwords, in our view, the 'name’ of a rhetoricalrelationis ultimately derived from the
compositionakemantic®f our systemandothernon-compositionahspectof discoursemeaning,
i.e. theinferentialcomponent.The useof 'rhetoricalrelations’in discoursentepretationrseemso
conflatethosetwo distinctaspect®f meaningnamelycompositionabndinferential.In our system,
we teasehetwo apartandderive the compositionapart.

13The examplesarefrom (Gardent1997),pp.7.
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Thesubmissiorof thelexicalizedtreesastheinputfor discoursdevel parsingsim-
plifiesthe parsingprocessonsiderablyandthis simplificationis achieredbecause
the systemintegratessentence-hel processingvith discourse-leel processing.
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ABSTRACT. Clausallyintroducedentitiesin Englisharemorefrequentlyaccessibléo reference
with ademonstratie pronounthanwith the personapronounit. This factcanbe explainedon
theassumptiorthatsuchentitiesaretypically activated,but not broughtinto focus,immediately
subsequento their introductioninto a discourse However, clausallyintroducedentitiesare,in
fact,sometimeseferencedvith it immediatelysubsequertb theirintroduction.An examination
of thediscourseervironmentsn whichthisis possibleprovidesinsightsinto thevariousfactors,
includinginformationstructurewhich canboostthe salienceof anentity andbringit into focus.

1 Intr oduction

Whenentitiesare introducedinto a discourseby a clause(or othernon-nominal
expression) they areaccessibléo immediatesubsequenteferencewith demon-
strative pronounshut comparattely lessaccessibléo referenceawvith personapro-
nouns,asnotedby Webber(1988)andotherssince. Thus,Webber(1991)found
thatof 96 pronominalreferenceseferringto theinterpretatiorof oneor morepre-
vious clausesn written Englishtexts, only 15 usedthe personapronounit, while
therestweredemonstratie this or that Personapronoungendto favor reference

10our examplesherewill befrom English,althoughsimilar restrictionson pronominalreference
to clausallyintroducedentitiescanbefoundin otherlanguages.
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to nominallyintroducedentities,andreferenceo aclausallyintroducedentity with
it is oftenimpossibleor at leasthighly infelicitous, asillustratedin thefollowing

examples.

(1)

(2)

®3)

(4)

®)

(6)

()

a.
b.

=}

B’

Al:

B:

A2:

A2’

Therewasa snale on my desk.That scaredne.

Therewasasnale onmy desk.It scaredne. (Borthen,Thorsteinand
Gundel1997)

Max destrged his leaf collectionlastnight. That wasdumb
Max destrged his leaf collectionlastnight. It wasdumb

Simplified Englishdisallavs the useof passie, progressie, andper
fective auxiliary verbs,amongotherthings. This requiresengineers

Simplified Englishdisallavs the useof passve, progressie, andper
fective auxiliary verbs,amongotherthings. It requiresengineers..
(Gundel,Hedbeg, andZacharskil993)

“We believe her, the courtdoesnot, andthat resohesthe mattef” Mr.
Montanarellisaidtodayof Ms. Lewinsky’s testimory thatshehadan
independentecollectionof the date.

“We believe her, the courtdoesnot, andit resohesthe mattef” Mr.
Montanarellisaidtodayof Ms. Lewinsky’s testimoly thatshehadan
independentecollectionof the date.(New York Times May 24,2000)

Clonedhumansmight shav higherratesof canceror otherdiseases,
but we'd only find out by cloning themandwaiting to seeif disaster
strikes. Noneof this meanshowever, that... eventhathumancloning
isn't goingonright now. (Talbot, Margaret. February4, 2001. New York
TimesMagazine Section6, p.45.)

.... #Noneof it meanshowever, ...
| readsomavherethatthe poodleis one of the mostintelligentdogs
around.

well uhm..Idefinitelywouldn' disputethat. (SwitchboardCorpus Dia-
log 2019)

??well uhm..ldefinitelywouldn’t disputeit.
Soyoufired her?
We're goingto do alot morethanjustfire her.

Whatdoesthat mean?from the soapopera‘The Bold andthe Beautiful”
)
# Whatdoesit mean?

2Note thatit in this example,aswell asthe precedingone, would be infelicitous evenif stress
fallsontheverh
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The demonstratie pronounin (1)-(7) refersto someentity (a situation,fact,
act,etc.)introducedby apreviousclause By contrastthepronounit is eithermost
naturallyinterpretedasreferringto anentity introducedoy anominal,asin (1)-(4),
or it rendersthe sentencenfelicitousin the context whenthereis no appropriate
nominalantecedengsin (5)-(7). In (2), for example,thepronounit is mosteasily
interpretedasreferringto Max’s leaf collection,nothis actof destrging it. Andin
(7) , A2’ is infelicitous becausat , unlike that, cannotreferto B’s statementwe
aregoingto do alot morethanjustfire her”

In this paper we arguethat factsregardingthe distribution andinterpretation
of this/thatvs. it referringto clausallyintroducedentitiescanbe explainedwithin
the theory of referenceand cognitive statusproposedby Gundel,Hedbeg, and
Zacharski(1993andearlierwork). Approachedn the contet of this frameavork,
thesefactsalsoprovide insightsinto the moregeneralquestionof how variouslin-
guisticfactors,includinginformationstructure promotethe salienceof discourse
entitiesandbring theminto theaddresses’focusof attention.

2 The GivennesHierar chy

Gundelet al (1988,1993) proposethat determinersand pronounsconstrainpos-
sibleinterpretationof nominalforms by conventionally signalingthe memoryor
attentionstatusthat the intendedreferentis assumedo have in the mind of the
addressedsGundeletal identify six cognitive statusesThearrayof statuses;alled
the Givennesdierarchy is presentedn Figurel.

in . o uniquely : type
focus > activated D familiar D identifiable referentialD identifiable
that (indefinite
(it) this (thatN) (theN) . (aN)
: thisN)
thisN

Figure 1. TheGivennessiierarchy (GH) andassociatedormsin English.

Statuse®n the hierarchycorrespondo memoryandattentionstatesranging
from mostrestrictive, “in focus”, to leastrestrictve, “type identifiable’ An empir
ical claimof thetheoryis thatall language$fiave waysof codingcognitve statuses
with individual determinerandpronounsandthatsuchformswill beusedappro-
priatelyonly if the statusthey corventionallycodewithin thelanguagas satisfied
in thegivencontet of use. Theformsthusserne asprocessingignalswhich assist
theaddressem restrictingpossibleinterpretations.

The statusesrein a unidirectionalentailmentrelation. If somethings in fo-
cus (centerof attention),it is necessarilyactvated(in working memory);if it is
activated,it is necessarilyamiliar (in memory);if it is familiar, thentheaddressee
canassociate uniquerepresentationf the addresseeanassociata uniquerep-
resentationthenit is referential;andif it is referential it mustbetypeidentifiable.
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The theory thus correctly predictsthat a given cognitive statuscan be appropri-
atelycodedby aform which explicitly signalsthatstatusput alsoby formswhose
meaningsreentailedby thatstatus.In thelatter case(e.g. useof a definitearticle
for areferentthatis in focus)theform is simply underspecifiefor cognitive status
of theintendedreferent.

The useof underspecifiedormshaslimits, however, becausef interactionof
the GivennesdHierarchywith generalpragmaticprinciplesinvolved in language
productionand understandingseeGrice, 1975, Sperberand Wilson, 1986/95).
Theimplicationalnatureof the GH givesriseto “scalarimplicatures”,in thesense
of Horn (1972),which further restrictthe distribution andinterpretationof refer
ring forms (seeGundeletal., 1993,GundelandMulkern, 1998). For example,in
English,the indefinitearticleis rarely usedif the statusis higherthanreferential,
resultingin associatiorf theindefinitearticlewith unfamiliarity. Useof theindef-
inite articletypically implicatesby thefirst partof the QuantityMaxim (make your
contrikution asinformative aspossiblehatconditionsfor usinga morerestrictve
form arenot met sincethe addresseés not ableto uniquelyidentify anintended
referent. Anotherresultof interactionof the Givennesdierarchywith the Quan-
tity Maxim is thatmostin-focusreferentsarenot codedwith demonstraties,even
thoughthey couldbe;anddemonstratiesoftenimplicatea focusshift.

As seenin Figurel, Gundelet al proposethatdemonstratie pronounsn En-
glish codethe status‘activated”, whereaghe pronounit codeshe morerestrictive
status‘in focus”. This permitsanexplanationof factslike thosein (1)-(7), if the
clausallyintroducedentiitiesin theseexampleshave beenactivatedbut notbrought
into focus. In thefollowing sectionwe examinefactorsthatcontritute to bringing
anentity into focus,includingtherole thatinformationstructureplaysin determin-
ing the cognitive statuse®f referentantroducedby clausesandthusthe nominal
formswhich canbe usedto referto theseentities.

3 What brings an entity into focusof attention?

3.1 Syntacticstructure

Theframenork outlinedabore malkespredictionsaboutthe appropriatenessf dif-
ferentpronominalforms dependingon whetheror not the intendedreferentcan
be assumedo be in focusfor the addresseeAlthough the theoryitself doesnot
predictwhat brings an entity into focus, Gundelet al. (1993) suggesthat “the
entitiesin focusatagivenpointin thediscoursewill bethatpartially-orderedsub-
setof activatedentitieswhich arelikely to be continuedastopics of subsequent
utterances. Membershipin this setis partly, thoughnot wholly, determinedby
syntacticstructure. For example,subjectsand direct objectsof matrix sentences
aremorelikely to bring an entity into focusthanelementsn subordinateclauses
andprepositionabhrasegcf. the CenteringAlgorithms of Grosz,Joshi,andWe-
instein, 1995a,b). Theseassumptionsnake it possibleto explain factsaboutthe
distribution andinterpretatiorof demonstratiesandunstresseg@ersonapronouns
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(includingit) suchasthoseillustratedin (8) and(9).

(8) a. My neighbors Bull Mastiff bit agirl onabike.
b. It s/That'sthesamedogthatbit Mary Benlastsummer

(9) a. Seardleliverednew sidingto my neighborswith the Bull Mastiff.
b. #It' s/That'sthesamedogthatbit Mary Benlastsummer

Sincethe Bull Mastiff is introducedin matrix subjectposition (andis most
likely alsothetopic) in (8a), it is broughtinto focus,and canthereforebe appro-
priately referredto with eitherthator it in (8b). The pronounit is possiblein (8b)
becausehe intendedreferentis in focus. The pronounthat is possiblebecause
arything in focusis alsoactivated,i.e. in working memory But in (9), wherethe
Bull Mastiff hasbeenintroducedin a moreperipheralposition, it is activatedbut
not broughtinto focus. Therefore pnly referencewith thatis possible.

Thisaccounttanbe naturallyextendedo factslike thosein (1)-(7) if we make
therelatively uncontreersialassumptiorthatentities(indirectly) introducedby a
wholeclauseor sequencef clauseswill beactvated,but aremuchlesslikely to
be broughtinto focusthanentitiesintroducedby majorthematicagumentsof the
verh For example,in (2), atthe conclusionof A’'s utterancethe actof destrging
the leaf collectioncanbe assumedo be activated,sinceit wasjust introducedin
theprecedingsentencehut notin-focus;thefocusof attentionaftertheutterancas
processedk onthereferentsof themajorargumentsn (2A), specifically Max and
the leaf collection. Similarly, in (5), the comple situationconsistingof potential
drawvbacksto humancloning is renderedactvatedby the first paragraphput we
canassumehatit is notrenderedn focusgiventhe highersalienceconferredby
this passagen clonedhumansyatesof cancerandotherreferentsof mainclause
aguments.

A factor propositionintroducedby anNP within aclauses alsomorelikely to
be broughtinto focusthanonewhichis introducedby thewhole clause.Compare
(10) with the examples(1)-(7) above, for example.

(10) a. Then,Mariabroughtup anotherfact. It sentshiversdown my spine.
b. Max thenintroducedanew proposition.But it wasrejected.

3.2 Semanticand pragmatic factors

Conditionswhich appeato boostthesalienceof entitiesalsoincludelessovertfac-
torssuchascovert agumentspresuppositionandprior beliefs,andeveninquisi-
tive looks, all of which cancausean entity to be “reprocessed”andthusbrought
into focus,evenwhenit is overtly mentionedonly once(seeBorthen,1997,Gun-
del, Borthen,andFretheim,1999).

In (11),abaselinecasefor comparisonthespealkr, uponclausallyintroducing
thefactthatlinguistsearnlessthancomputerscientistscanassumehatthis factis
renderedactivated,but notin-focus,for the heareyleadingto a preferencdor that
overit in thefollow-up referencdo this fact.
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(11) a. I hearlinguistsearnlessthancomputerscientistsandthat’sterrible.
b. ?7?I hearlinguistsearnlessthancomputerscientistsandit’sterrible.

In (12),in contrastthefollow-up referencas madeby anotherspealer, which
resultsin somaevhatmorecomplicatednferencesegardingthe cognitive statusof
thefactatissue.

(12) A: I justreadthatlinguistsearnlessthancomputerscientists.
B: (i) That’'sterrible! (ii) It’sterrible!

At the completionof A’s utteranceB canassumehat the fact that linguists
earnlessthancomputerscientistds at leastactivatedfor A. In responsés(i), B's
useof that signalsthe assumptiorthat this fact hasbeenactivated, but possibly
not broughtinto focus, by A’s utterancetherebyinviting A to infer that the fact
is news to B. In responsd(ii), B signalsthe assumptiorthatthe factis in focus
for A, or oughtto be, consistentvith it beingacceptedbackgroundnformationfor
discoursen therelevantsocialcircle; this invites A to infer thatB alreadyknen
thefact.

In (13) below, the propositionthatB hasa dentalappointmenis clausallyin-
troducedby A’s utterance.lf the mereutteranceof a sentencealoesnot bring the
expressedoropositioninto focus, this would explain why (13)B’ soundsunnatu-
ral, giventhatit requiresthereferentto bein focus,whereaghat merelyrequires
activation.

(13) A: Youhave adentalappointmengatnoon.
B: Thatstrue.
B’ ?7?ltstrue.
B”: It'strue,then.

But (13) B” is noticeablymore acceptablethan (13)B’. Following Gundel
etal. (1999), we suggestan explanationof this fact, draving on a relevance-
theoreticapproacho the pragmaticof languagaunderstandingSperbermndWil-
son, 1986/95). The word thenin B” functionsas an interpretve particle which
corveys the meaningthatthe contentof the sentencet is appendedo follows by
way of inferencefrom somethingthe addressegust said. The responséby B in
(13)B” meansessentially“Givenyour assertiorthat| have a dentalappointment
atnoon,thenl cantake it asconfirmedthat| have a dentalappointmentt noon’
Theonly way the utterancen B” canyield contextual effectsfor A is if A’s utter
anceconfirmedthetruth of apropositionthatB hadbeenquestioningandB knows
thatA is awareof this. Thus,thefactthatB hadadentalappointmenatnoonwas
not activatedfor thefirst time by A; rather A’'s utterancéroughtinto focusafact
thatwasalreadymutually manifestto both A andB beforehandtherebylicensing
theuseof it in B”.

Saliencecanalsobe boostedhon-linguistically For example,the exchangen
(14) below is fully naturalif A givesB askepticallook duringtheindicatedpause.
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(14) A: Whydidn't youcometo therehearsayesterday?
B: I thoughtl told you. | hadto helpPetermave. (Pause)t’s true!

The skepticallook communicateg\'s skepticismaboutthe truth of the propo-
sition just expresseddy B, thus causingthe propositionthat B hasto help Peter
move to bereprocesse(by bothA andB) andassuringhatit is mutuallyin focus,
makingit accessibléo referencewith it.

Salienceof anentity in the environmentalsosufiicesfor pronominalreference
with it. If A andB arein a roomtogetherwith a babywho suddenlybegins to
walk, A canproducethe utterancan (15), or, if A seesB watchingthebabywalk,
theutterancen (16).

(15) Will youlook atthat! Thebabys walking. (Jackendof 2001)
(16) Isntit great?[it = thefactthatthebabyis walking]

4 Theroleof information structure

The cognitive status,andthereforethe accessibilityto pronominalreferencepf a
clausallyintroducedentity is partly constrainedy theinformationstructureof the
utterancen whichit is introducednto adiscoursé

In particular informationstructureyields somestriking effects,but alsoa sur
prisingasymmetrywhenhigherorderentitiesareintroducedoy (or within) clausal
complements.

Entitiesintroducedby clausalcomplementso bridgeverbs,suchasthink, be-
lieve andsay, exhibit the familiar patternof being renderedactivated, but not
in-focus, throughmentionby a clause. This is shavn by the naturally occurring
examplein (17) below, aswell asby the constructedlatain (18), testedona small
surwy of Englishspealers'

(17) Isingreportedlybelievedthathis negative resultswould hold in higherdi-
mensionsaswell.
In bf this conjecturene waswrong. (AmericanScientisi88:385)

In this/ #it, hewaswrong.

(18) WhatdoesAlex think?

3By informationstructure we meana bifurcationof materialin an utterancento whathasbeen
called focus versusground, commentversustopic, or rhemeversustheme. This notion is not to
be identified with contrastve focus or with the more generaldistinction betweennew versusold
information. Informationstructuralfocusis alsodistinctfrom the cognitive status‘in focus”. See
Vallduvi (1990)andGundel(1999a)for moredetaileddiscussiorof relatedterminologicalandcon-
ceptualissues We will indicateinformationstructuraffocusby the subscriptF.

4Theuseof it in (17) would bejustasinfelicitousif the PPwerenot preposedThus,theinfelicity
of it in (17) cannotbe attributedto its incompatibilitywith the secondaryocal stresst bearsin this
position.
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A: Alex believes[r thatthecompaly destrgedtheFILE].
B: That’sfalse;thefile hasbeensubmittedto thedistrictjudge.
B’ # It’sfalse;thefile hasbeensubmittedo thedistrictjudge.

When(18A) is usedwith the focus-structureshawvn, to introducethe proposi-
tion thatthecompary destryedthefile, theresponsdy B usingthatis muchmore
felicitousthantheresponsavith it. However, it andthatareequallygoodwhenthe
complementlauses in theground(theme/topicpf A’s utteranceasin (19).

(19) A: Alex [ INSISTS/BELIEVES]thatthecompaly destrgedthefile.
B: Butthat'sfit’s false;thefile hasbeensubmittedto thedistrictjudge.

Since an entity associatedvith the ground (theme;topic)is alreadyat least
familiar to the addressegrior to the utterance(seeGundel1988)inter alia), its
mentionwithin the utterancesufiicesto bring it into the focusof attention,if it
doesnotalreadyhave thatstatus.

In (17)-(19), relationalgivenness/nenessand referentialgivenness/neness
(in the senseof Gundel, 1988, Gundel1999a,b)are coectensve. For example,
the information structuralfocusin (18) represents propositionthatis not only
new in relationto thetopic (whatAlex believes),but alsoreferentiallynew to the
hearerandthe clausalcomplementn (19A) (thatthe compary destrgyedthefile)
represents propositionwhich is not only given in relationto the informational
structuraffocus;it is alsoreferentiallygivenin the senseof beingatleastfamiliar,
andprobablyalsoactivated. But materialin the informationalfocusdoesnt have
to bereferentiallynew (seeGundeI1980,Gundel1999a,Gundel1999b,VaIIduvi
1990,Lambrecht1994). Sowhenwe have a bridgeverb complementvhichis an
informationstructuralfocus,but is alreadyactivatedin the discoursewhich factor
wins out? Is anentity expressedy sucha complementenderedn-focusor does
it remainmerelyactvated?ls it accessibléo referencewith it, or only with that?
Consider(20).

(20) AZl: 1 believe thatthecompary destrgedthefile, but noteverybodydoes.
B1: WhatdoesAlex believe?
A2: Alex believes[ thatthecompaly destrgedthefile].
B2: Butit’sthat’s false;thefile hasbeensubmittedo the district judge.

(20B2) suggestshatit is referentialgivennesg cognitive statusof a discourse
entity), andnotrelationalgivennesgtopic-focusstructurethatdeterminesvhether
the complemenbf abridgeverbwill bebroughtinto focus.

But now flip the problemaround.Contentin the topic/groundof an utterance
doesnot always have a high degreeof referentialgivenness.Its cognitve status
may be merelyfamiliar, but not necessarilyactivated. Sowhenwe have a bridge
verbcomplementvhichis groundmaterial,but new to the discoursewhich factor
winsout?Is anentityintroducedoy suchacomplementenderedn-focus,because
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it is in the ground,or merely activated,becausat is new to the discourse?Is it
accessibleo referencewith it, or only with that? Considen(21) [secondarystress
on murdered:

(21) a. Alexishopeless.
b. Hel[r INSISTS]thatTomwasmurderedfor example,

c. —eventhoughtheres notashredof evidencefor that
—eventhoughtheres not a shredof evidencefor iit.

Useof it is asfelicitous asthat in (21c). The information structureof (21)
forcesan interpretationwhere the contentof the complementclauseis already
familiar, sothat(21b)renderst in-focus,makingit availableto referenceausingit.
Thus,presentatiorof a clausallyintroducedentity in the groundof anutterances
anotherway to promotesalience and bring the entity into focus,evenif it is, in
fact,new to thediscourse.

With bridge verb complementswe thusappearto have an asymmetricsitua-
tion: bifurcationinto focus/grounchasno effect on thecognitive statusof anentity
introducedwithin theinformationstructuraffocus Butit can have aneffectwhen
anentity is mentioned evenintroduced)within groundmaterial,becausenention
within the groundnecessarilysignalsa highercognitive statusfor the entity. This
conclusionis preliminary however, in thatthe judgmentsaresubtle,andnaturally
occurringdatathatwould beardirectly on theissueis sparse.

5 Lexical structur e versusinformation structure

When the bridge verb in an example like (18) is replacedwith a factive verb,
demonstratie and personalpronounscan both be usedto immediatelyrefer to
thepropositionexpressedy thecomplementlauseregardlesf theinformation
structureof A’'s utteranceasseenin (22).

(22) A: Alex verifiedthatthecompaly destryedthefile.
B: That'sfalse;thefile hasbeensubmittedto thedistrictjudge.
B': It'sfalse;thefile hasbheensubmittedo thedistrictjudge.

Thus, the contrastin (18) betweensubsequenteferencewith it versusthat
is not exhibited in (22). The lexical semanticsof the factive verb enforcesthe
conditionthat the entity expressedy the complementlausebe alreadyfamiliar
(or atleastcapableof beingaccommodatedsfamiliar) to theaddresseesothatits
furthermentionin A’s utteranceenderghis entity in-focus.

In orderto understandhis fully, it is usefulto note that this patternis not
confinedto complementf factive verbs. It is alsoobtainedin complementgo

SGundel(1999a)makes a similar obseration, concludingthat mentionwithin the information
structuralfocus(her“semanticfocus”) doesnt necessarilyring anentity into focusof attention.
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certainnon-factive (andnon-bridge)verbs,includingagree emphasizedeny and
doubt andin complementso the non-factive adjectval predicatebe certain®

(23) a. Alex andSusanagreethatthe company destryed thefile. I'm sur
prisedthatthey believe it.

b. Alex and Susanagreethat the company destrgyed thefile. I'm sur
prisedthatthey believe that.

(24) A: Alex is certainthatthe compary destryedthefile.
B: That'sfalse:thefile hasbeensubmittecto thedistrictjudge.
B': It'sfalse:thefile hasbeensubmittedo thedistrictjudge.

As with factive predicatesthe patternin (23)-(24)is onein whichit is atleast
asfelicitous asthat in referringto the contentof the complementlause,and,in
somecasesmoreso.

Thepredicatesn (23)-(24)arenotfactie (in thesensemadeclearby Kiparsky
and Kiparsky (1971)) sincethey dont commit the spealkr of the ascriptionin
which they occurto the truth of their complementlauses.However, they share
with factives a slightly more subtle semanticproperty: they are felicitous when
the proposition,fact, or situationexpressediy the complementlauseis already
acceptedasgivenor familiar in the discoursgseeHegarty 2001). Using a situa-
tion variablein the semanticsin the context of DiscourseRepresentatioiheory
(KampandReyle, 1993),theinterpretatiorof thefactive ascriptionin (22) canbe
expressedy the DiscourseRepresentatioStructure(DRS)shovn in (25) belon’

Theascriptionswith 1agreeandcertainin (23)-(24),thoughnon-factive, would
have identicalDRS’s, with trivial substitutionof the verbdenotations.

u,v,zs
Alex(u)

Compar (v)

File (2

destry (v, 2's) (Wo)

verify (u,Aw [ destry (v,z s)(w) ])

(25)

In contrast,a belief ascriptionsuchasthatin (18A), using a bridge verb, is
interpretedsemanticallyas just a relation betweenAlex and the propositionex-
pressedy thecomplementlause A DRSfor (16A) is presentedn (26).

6Cattell (1978) noticedthat thesenon-factives patternwith factivesin wh-extractionfrom their
complements.SeealsoMelvold (1991), Hegarty (1992),and Schulz(1999)for discussiorof this
classof predicates.

’SubordinatdDRSsareabbreiatedasformulashereto save space For semantiaepresentations
usinga situationvariable,seeGinzhurg (1995a,b) and,for similar structuresvith aneventvariable,
(Higginbotham1985,Higginbotham1989).
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u,Vv,z
Alex (u)

(26) | Compay (v)

File (2

believe (u,Aw [3s[destry (v, z s)(W)] ])

Of coursetheascriptionmadeby A in (18) could expressa propositionwhich
is alreadyfamiliar to the hearer The propertydistinguishingbridge verbsfrom
thefactive andotherpredicatesliscussedhereis not thatthe contentof the bridge
verbcomplementnust be unfamiliar, but only thatit can be. Bridgeverbs,unlike
otherpredicatesliscussedhere,do notassumehe familiarity of the contentof the
complement.

Interrogatves patternwith factve complementswith regard to the statusof
abstractentitiesmentionedby or within them. A naturally occurringexampleis
shavn in (27).

(27) Onecommonattribute of ascientisis anunusuallyacutesensef numbers
andtheirimplications.
A senseof numbers why do | dwell onthis obseration?Perhapst’ s be-
causeve who comefrom abackgroundf engineering..AmericanScientist
88:378)

(28) A: Alex wonderswhetherthe compaly destryedthefile.
B: It’snotlikely. Thefile containedchoincriminatinginformation.

B: That'snotlikely. Thefile containedho incriminatinginformation. [it/that =
thatthe compary destryedthefile]

(29) a. Maxwonderswhodestryedthefile; it hasimpededheinvestigation.

b. Max wonderswho destrged the file; that hasimpededthe investigation.
[it/that = thatsomeonalestryedthefile]

The possibility of immediatesubsequenteferencewith a personalpronoun
in (28)-(29) follows from the presuppositionahatureof questions.To simplify,
within DRT, the wonderascriptionin (28A) shouldberepresentedith a DRS of
the form shawvn in (30), where@ is an appropriaterelationbetweenAlex andthe
propositionp specifiedon the penultimatdine of the DRS?

8To unsimplify, questionsare, in fact, constrainedchot only by the formal semanticcondition
capturedhere, but by rich contectual conditionson what would count as a suitableanswerto a
questionin a given context. SeeGinzhurg (1995a),Ginzhurg (1995b),and Asherand Lascarides
(1998). Theimportantpoint, for presenpurposesis thattheseaccountavould incorporateandadd
to, the presuppositionatonditiongiven here.The proposalsketchedherewould thereforebe a part
of anaccounfgivenaccordingo theserichertheoriesof theinterpretatiorof questions.
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u,v,z,p

Alex (u)

Compay (v)

File (2

p(w) = Awds[destry (v,z 9 (W)]
@

(30)

Interpretedasin (30), the wonderascriptionin (28A) is a questionaboutthe
propositionthatthe compary destrgyed thefile. This shouldbe the form of ary
semanticaccountof thewonderascriptionwhich captureghe presuppositionality
of the embeddedjuestion: the propositionthat the compary destrged the file
mustbe an establishedliscourseentity prior to the utteranceof (28A), or it must
be accommodateth the senseof Heim (1982). The assertre contentof (28A)
shouldbe capturedn thelastline of the DRS, ¢. On onerealizationof ¢, given
in Hegarty (2001),(28A) assertghatAlex is in the stateof wonderwith respecto
the propositionthatp holdsof the actualworld, wp.

Thus, the presuppositionalitynvolved in the lexical structureof a factive (or
related)predicateandthesemantigresuppositionaljtof embeddeduestionsare
additionalfactorswhich canbring anentity into focus. In thesecasesinformation
structurehasno bearingon the cognitive statusof the clausallyintroducedentity.

6 Conclusion

In this paperwe addressethefactthatclausallyintroducedentities,immediately
subsequento their introductioninto a discourse are typically accessiblao ref-
erencewith a demonstratie pronoun,but not with the personalpronounit. We
foundthatthis fact canbe explainedon the basisof the obseration thatsuchen-
tities aretypically activated,but not broughtinto focus,upontheir introductionto
a discourse.However, clausallyintroducedentitiesare,in fact, sometimegefer
encedwith it immediatelysubsequenb theirintroduction.An examinationof the
discourseervironmentsin which this is possibleprovidesimportantinsightsinto
the varioussyntactic,semantic.and pragmaticfactorsthat canboostthe salience
of anentity andbringit into focus.

We've shavn thatinformationstructurejn thesensef afocus-groundifurca-
tion, is onesuchfactorwhenanentityis mentionedvith abridgeverbcomplement,
but only in away which is asymmetric dependingon whetherthe entity is men-
tionedwithin focal or non-focalmaterial. Whenthe complements focal, thereis
no effect: the cognitive statusof an entity expressedy a focal complementde-
pendsentirely on the referentialgivenness/ngness(i.e. the cognitve status)of
theentity. But whenthecomplements partof theground(topic/theme)the entity
is broughtinto focus.

In factve complementsindembeddedjuestionsthelexical natureof theem-
beddingpredicateand the semanticnatureof the constructionrequire an entity
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mentionedwith the subordinatelauseto betreatedasreferentiallygivenindepen-
dentlyof theinformation-structuref the utterance This suggestshatthe salience
promotingeffect of informationstructureis indirect. It is thereferentialgivenness
of the ground,i.e. the factthattopicsare at leastfamiliar, and not information

structureper se,which contritutesto bringinganentity into focus.
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Entangled Information Structur e: Analysis of
Complex SentenceStructur es

NOBO KOMAGATA
Departmenbf ComputerandInformationScienceUniversity of Pennsylania

komagata@linc.cis.upenn.edu

ABSTRACT. While informationstructurehastraditionally beenviewed asa single partition of
informationwithin anutterancethereareopposingviews thatidentify multiple suchpartitionsin
anutteranceThe existenceof alternatve proposalsaisesquestionsaboutthe notionof informa-
tion structureitself andalsoits relationto discoursestructure.This papersupportshetraditional
view by observingcontectual requirementsindlinguistic phenomenassociategvith information
structurefor eachalternatve.

1 Intr oduction

Traditionally informationstructure(lS) hasbeenviewedasnon-recursie, matrix-
level organizationof informationwithin an utterancge.g.,Mathesiusl975). Ac-
cordingto this approachevena comple utteranceéhasonly onelS partitionascan
beseenbelon (adaptedrom Lambrechtl994).

(1) Q: Whydidyou hit him?
A: [l hit him]rheme[becauséeinsultedmelrneme

Hereandthroughouthis paperthelS labels'theme’and'rheme’ (T andR, respec-
tively, in later examples)are usedinsteadof moreoverloadederms,e.g., ‘topic’
and‘focus’, mostcloselyfollowing Steedmarf2000). Althoughthenotionsassoci-
atedwith varioustermsmay differ in mary respectsye try to limit our discussion
to theessentiapropertief themeandrhemeinvolving binaryinformationalcon-
trastbetweerthem(cf. Communicatre Dynamismof Firbas1964).

In contrastto the traditional view, someresearchersbsere multiple IS par
titions within an utterance.For example, Kruijff-K orbaywa and Webber(2001)
proposehefollowing analysis.

(2) Although[Clyde married}[BERTHA]R, [helr[did notinherita PENNY]R.

SMALL CAPITALS areusedto indicatepitch accents.In addition, Partee(1996)
considersvenarecursve IS suchasthefollowing.
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(3) [Whatcorvinced Susarthat[our arrest} [wascausedy HARRY]g]t[wasa
rumorthat[someonej[hadwitnessedarry’s confessiorﬁ] R-

Naturally the existenceof threecompetingviews posesa challengeto the defini-
tion of 1S.} In addition, this issueis also relevant to the analysisof the relation
betweenS anddiscoursestructure(DS). To seethis point, let usfirst classifythe
abore-mentionedhreeapproachesy referringto the spanof atheme-rhemeair
as‘domainof IS’

(4) a Traditionalview: Domainof IS = utterance
b. Kruijff-Korbaywa andWebber:Domainof IS = clause
c. Partee:Domainof IS = utteranceandclause(recursve)

Wethenobsenre theideaof ‘thematicprogressionstudiedby Dane (1974),which
is schematicallyshavn below. T; andR; referto thethemeandrheme respectiely,
of theith utterancean a discourse.

6 T1 — Ry
!
To(=R) — Ro

1
T3(FR) — R

If we assumahatDS is the organizationof discourseunits correspondingo
clauses(e.g., Groszand Sidner1986), thematicprogressiorseemgo be ableto
characterizehe IS-DS relation quite well, especiallyif all sentencegare simple.
Dane&'s ideacanalsobeinterpretedn thefollowing way:

(6) TheDS of adiscoursecanbedeterminedy theDS prior to thecurrent(last)
utteranceandthelS of thecurrent(last) utterance.

I would like to seethis asthe primary contactpoint betweerthe notionsof IS and
DS. However, oncecomple sentencesre involved, the situationappearanore
complicated.For example,the analysisof Kruijff-K orbaywa andWebber(2001)
involving two 1S’s in asingleutterancemightberepresentedsfollows, wherethe
example(2) would correspondo thelower level:

7 71 — R
12 79
[ Toa — Rea Tap — Rap |
1S, 1S,
1As pointedout by oneof the reviewers, thesedifferentviews may reflectthe black-and-white
situationinvolving IS. But pursuingone positionagainstotherswithout acceptingthe mixed view

seemaessentiafor adeepemunderstandingf the subject.Althoughoneof thereviewer stateghatit
is “quite plausiblethatclause$ave 1S”, | donotthink such’'plausibility’ haseverbeendemonstrated.
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With multiple IS’s in a single utterance the description(6) would no longer
holdin its givenform. We mayneedto askquestionsuchasthefollowing. Would
the DS analysisproceedin two steps,i.e., IS; is usedto form the DS up to that
pointnotincludinglS,? Or, would someform of complec IS (IS; andIS;) beused
to formtheDS upto andincludinglS; all atonce?Theformeranalysisvouldraise
a questionaboutthe role of the subordinatoiat the beginning of the first clause),
which is supposedo connectthe two clauses. The latter analysiswould raisea
guestiorabouttherelationbetweerthetwo IS’sin connectiorto DS. Thesituation
would be evenmorecomplicatedwith the analysisof Partee.

Betweenthe threealternatves, this papersupportsthe traditional view of 1S
throughanequialentproposition:thereis exactly onelS partitionevenfor acom-
plex utterance.The presenfpositionis alsorelatedto the idea: linguistic marking
of information structureis a matrix-level phenomenorfKomagatal999,p. 37).
Oneof the consequencesf this positionis thatthe domainof IS is not fixed to
the unit of DS (i.e., clause). In otherwords,the IS domainwould appearentan-
gled aroundclauseboundaries However, this potentialcomplicationseemsgo be
inevitablefor developinga DS out of bothsimpleandcomple utterances away
consistentvith theview (6).

Theconstructionsve focusin this paperarecomple structuresnvolving sub-
ordinatorssuchasalthoughandbecause The (sentencefoordinatestructureis
not discussedn this paperasit is fundamentallydifferentfrom the subordinate
structure(e.g., Quirk et al. 1985, pp. 920). It canbe consideredasa sequence
of utteranceseachof which may containits own IS. Furthermorejf a multiple-
clausestructures considere@scoordinatestructure g.g.,nonrestrictie sentential
relative clausetherecanbeaseparatéS for eachutterance.

Thesecondqualificationis thatwe do not discussa specialcaseof IS partition
within anembeddedlausesuchasthefollowing.

(8) Q: Whatdid youthink Marcelproved?
A: [l thoughtMarcelprovedl[completenesg]

While this type of ‘non-traditional’ constituentsare fairly common (Steedman
2000),they donotappeain thetypeof comple structuresliscussedh this paper

Theorganizationof this paperis asfollows. Section2 discusseproblemswith
(2). Section3 pointsout problemswith (3). In Sectiord, we supportthetraditional
view of IS, mainly by discussingpotentialcountergamples.

2 IS Partition within the Subordinate Clause

2.1 SemanticMotivation

The main point of Kruijff-Korbaywa and Webber(2001)is that we canexplain
the semanticof althoughif we consideran|S partitionfor eachclauseasin (2).
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Roughly theirideais thatthe corventionalimplicaturesfor althoughcanbe spec-
ified in termsof thealternatve setsassociateavith thethemesandtherhemesfor
thetwo reading9f although i.e., denialof expectatiorandconcessie opposition.

Their approachadoptsthe frameavork of Steedmar{2000),which is basedon
alternatve semantic§Rooth1985),anddoesclarify theinterpretatiorof although
But thequestiorhereis whetherthe effectis dueto IS. To seethis point,let usnow
examinethefollowing example.

(9) Themarriageof Clydeto BERTHA did notlet him inherita PENNY.

This sentenceseemgo be substitutabldor (2) in virtually any contet. In particu-
lar, both sentencesontainthe samecontrastie situationinvolving Berthain rela-
tion to the propositionthat Clydeis marriedto Bertha.In (9), thesubject-predicate
relationis no longerbasedon although but dependn the contrastie semantics
associateavith Berthaasin (2), which occurswithin a nounphraseg(with no em-
beddedclauses)! donotknow of arny proposalfor anlS partitionwithin this type
of nounphrases Although onemay contestthis assumptionit seemghatsucha
move would leadto a majorrevision of the standardriew of 1S. Thus,the contrast
obseredin (9) and(2) mustberepresentedemanticallyegardlesof thepresence
of anlS.

Sucha semanticeffect canactuallybe accountedor by the analysisof Steed-
man (2000), which distinguisheswo levels betweenlS and focus-background.
Note that the notion of ‘focus’ hereis asin (Rooth 1985) andis not the same
as‘rheme’. While ‘rheme’is a componenbf IS, ‘focus’ is a notion tightly con-
nectedwith a phonologicalprominenceFurther afocuscanappeaiin athemeor
arhemeascanbeseernbelow.

(10) Q: I know thatMarcellikesthe manwho wrotethemusical.
But whodoeshe ADMIRE?

A: [Marcel ADMIRES]t[the womanwho DIRECTED themusicalk.
theme-focus rheme-focus
With appropriatesemantioperationsboth (2) and(9) couldbeanalyzedn asim-
ilar way in termsof the contrastie situation. This paperdoesnot shav how this
canbedoneasit is not our point. But it mustbe similar to the approactof Kruijff-
Korbaywéa and Webber(2001), replacingthe theme-rhemadistinction with the
focus-backgroundistinction.

2.2 Availability of Contexts

In their paper Kruijff-Korbaywa and Webber(2001) considera context for (2)
suchasa question“ls Clyde HAPPY?” (for the concessie-oppositbn interpre-
tation). But it is not clear whetherthis or other questionscan actually provide
the right contet for the proposed'S, which is assumedor both the denial-of-
expectatiorandconcessie-oppositio interpretationsBeforeproceedingywe need
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afew notes. The questiontestis usefulin mary cases.But it is alwayspossible
to respondo a questionindirectly In sucharesponsethe IS cannotnecessarily
be identifiedbasedon the question.For a more precisediscussiorof 1S, we may

needto considera moreformal approachsuchasthe onedevelopedby Steedman
(2000).But this paperremainsopenin this respect.

Onepointwe canstill make is thatanisolatedquestioncanbe usedin support
of anlSin adirectresponseo the questionasin (1). Thefollowing example(the
denial-of-epectatio interpretation),in conjunctionwith an additionalutterance
prior to thewh-questioncanshav acertainlS.2

(11) Q: I know Clyde marriedoneof thoserich women.But whathappenedo
him afterthewomandied?

A: [AlthoughClydemarriedBERTHA]T1, [helr2 [did notinherita PENNY]g.

Notethatit is not crucialthattherearetwo, discontiguoushemesabove.

However, it seemdifficult to demonstrat@n IS partition within the subordi-
nateclauseevenwith a directquestionintendedto singleout a rhemein suchan
ernvironment. As an attempt,let us considerJapanese which a wh-word canbe
placedin asubordinatelausefreely asin the following example(grammaticala-
bels: TOP: topic/thematic,NOM: nominatve, ACC. accusatie, COP: copula,Q:
question).

(12) Dare-ga  Ken-o tasuleta-kara Naomi-ga  koreta-no?
whoNoM  KenAcc helped-because NaomiNom  could.comes
“Naomiwasableto comebecaus&enis helpedby whom?”

An interestingpoint is that even this type of questioncannotgive rise to an IS
partition within the subordinateclause. To seethis, we usethe propertythat no
partof therhemecanbe omittedin aresponse.

(13) Aq: #Erika.

Ay:. Erika-ga tasuleta-kara.
Erikanom helped-because
“BecauseErika helped(him).”

It is not possibleto respondto sucha questiononly with the constituentcorre-
spondingto the wh-word; the entire subordinateclauseis neededn theresponse.

20neof thereviewerspointedout thatthe concessie-oppositiormay leadto separateitterances
with theirown 1S’s. Then,it would be analogougo thefollowing type of parallelstructurewith two
utterancesindtwo IS’s.

(1) Q: What'shappenedo JohnandMary?
A: [John}[wentto the zoo]grand[Mary]t[wentto the MUSEUM]R.

If this canbeshawn, the IS analysisof (2) may be possiblefor concessie opposition.However, we
notethat (Kruijff-K orbayowa andWebber)assumehe samelS analysisfor the bothinterpretations.
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Note thatit is perfectlyfine to respondto certainwh-questionswith just a noun.
While this demonstratiois not a proof, it appearsonsistentvith our position.

Next, welook atintonationin Englishasanadditionalsupportfor theargument
thatthe IS analysisin (2) is hardto comeby. As anon-natve speakr of English,
| cannotjudgethe appropriatenessf intonationin English? But | conjecturethat
theexamplesbelonv canbeusedin supportof the currentposition.

First, Steedmar{2000) presentsan examplewherethe responsdo a question
introducesanimplication.

(14) Q: DoesMarcellove opera?
As MarcelliKESMUSLE:ALS.

Ay: MarcellikesMusICALS.
L+H*

Here, (A;) is analyzedas a rheme(with the rhemetune), a completeutterance;
(A2) is analyzedasatheme(with thethemetune),with animplied rheme.For the
caseof (Ap), if the respondenthinks that the inquirer would not understander
implied rheme,shewould have uttereda moreexplicit responselependingn the
implication,asin thefollowing.

(15) Aza As MarcellikeSMULS|(H:A|_s, heloveSOPERA.
+ * *

Ao AlthoughMarcellikesm ULSI SALS, hedoesnt love OPHERA.
+ * *

Structurally (Azp) is parallelto (2). Now, let us supposeéhatsomecontet allows
thelSin (2). Theintonationpatternof (2) would beasfollows (applyingSteedman
2000):

(16) Although[Clyde married}[BEﬁ*THA]R, [he}r[did notinherita PEH*NY] R-

My conjectureis thatthis intonationpatternis inconsistenwith the hypothetical
contet (atleastfor denialof expectation). Ontheotherhand theintonationpattern
of (15Ap) seemgossiblefor (2) for somecontext suchas(11), but is inconsistent
with the proposedsS.

In summarylack of acorvincing contet for thelS analysisn (2) is aproblem
for Kruijff-Korbaywa and Webber(2001). In addition, the proposedsemantic
motivationis not suficient becauset is neededndependendf IS. Oneadditional
qguestionconcerningexample(2) is whetherthereis anothedevel of IS connecting
thetwo clausedeadingto arecursve IS, which is not discussedh their paper

3 RecursvelS and Tripartite Structure

This sectiondiscusseshe recursve analysisof Partee(1996)asseenin (3). Her
motivationfor this move is to mediatetwo analysesnvolving presuppositionThe

31t would be possibleto evaluatenative spealers’ intuition using synthesizedspeech/intonation
applyingtheideasdiscussedn Pre/ost(1995).
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first is an analysisof Hajicova (1984), who arguesthat the distinction between
presuppositiomnd‘allegation’ (potentialpresuppositionseebelow) is affectedby
IS. The secondis that of Heim (1982), who adopts'tripartite structure’,a type
of semanticstructurecloselyassociateavith quantifierscopesfor heranalysisof
presupposition.

In orderto discusgheissueat hand,let us obsere anexamplefrom HajiCova
(1984) (the possibility of the presuppositiorrelevant to the currentdiscussioris
alsoshawn to theright of eachsentence).

(17) a Thistime Johns COUSIN causedur victory. = We won.

Negation: This time Johns cousIN didn’t causeour victory. = We
won.

b. Thistime Johns cousincausedur VICTORY. = Wewon.

Negation: this time Johns cousindidn’t causeour VICTORY. % We
won.

The proposition“we won” is a presuppositiorof (a) but only an ‘allegation’ of
(b) becauséts negationcannotentail the proposition.HajiCova’s agumentis that
whenthe presupposition-trigeting materialis in the theme(rheme),it resultsin
a presuppositior(allegation). Partee(1996)attemptsto connectthis analysisto
Heim’s analysisof presuppositioralongthe recursve tripartite structure.Accord-
ing to Partee the presupposition/adation distinctioncanbe obseredrecursvely
justasthetripartite structureis.

But the presupposition/alggation distinction can be obsered within a noun
phraseaswell, asshavn below.

(18) a. therecoRD of ourarrest=- We werearrested.
Negation:no RECORD of our arrest= We werearrested.

b. therecordof our ARREST = We werearrested.
Negation:norecordof our ARREST # We werearrested.

Thus, the distinction mustbe analyzedindependenbf IS asin the previous sec-
tion. As pointedout by oneof the reviewers,this distinctioncanbe madein terms
of the notionsof CB (contextually-bound)vs. NB (non-bound)e.g.,Sgallet al.
1986). This situationseemgo correspondo the point thatthe analysisof Kruijff-
Korbaywa and Webber(2001) could be castwithin the foreground-backgrand
distinctionof Steedmar2000).

The samerecursve ideais discussedaven furtherin HajiCova et al. (1998).
Althoughthey statethatan|S canbe associatedvith eachembeddedtlause this
pointwasnever emphasizedh their earlierwork (e.g.,Sgalletal. 1986). In fact,
Parteewrites that she learnedthis point only after 1991 (HajiCova et al. 1998,
p. 95). In addition, anotherpaperof Hajicova et al. (1995)on a computational
analysisof IS completelyleavesout comple structures.This seemgo imply that
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the notion of recursve IS might not be asgeneralor essentiabsamguedin Partee
(1996)andHajicova etal. (1998)

Further the growing trendin ‘interpreting’ IS is to adoptan informal, pro-
ceduralview (Vallduv 1990)or a formal, dynamicview (Steedmar2000). The
recursve approacheso IS have not discussedhis aspectof IS analysisyet. The
samecommentalsoappliesto anotherecursve approachof Hoffman (1995).

As in the caseof (2), it hardly seemgossibleto comeup with a questiorthat
directly confirm suchan IS. Again, this doesnot rejectPartees proposal.But as
before,the motivation cannotbe the presupposition/allegatiodistinctionbecause
it is independenof IS. From the discussionin this and the previous sections,|
would like to presentwo conjecturesFirst, the semantic/pragmatieffect thatcan
be obsered entirely within a nounphrasecannotbe an IS effect. Second]S only
providesa boundon the domainof tripartite structure a muchwealer view of the
relationbetween S andtripartite structure.

4 Subordinate vs. Coordinate Structures

We begin this sectionwith potentialcountergamplesto the main point of this pa-
per Then,| will discussexamplesin Japanesesermanandin Englishin support
of our position.

4.1 Potential Counterexamples

Althoughthewritten form of Englishis notveryrich in markinglS, topicalization
andfocusmovementcanbe consideredo mark IS (Prince1984). Bonnie Weber
[p.c.] pointsoutthatthepresenc®f oneof theseconstructionsvithin analthough

clausecanbe a countergampleto the proposedoosition, and provided with the
following examplesfrom the British NationalCorpus(BNC).

(19) a. Theshapeseemedo be looking througha book, althoughwhat the
bookwasHenrycouldnottell. [ASS 676]

b. His motherwasalwaystelling him thatit wasimportantfor teacherso
give, althoughwhatthey were supposedo give shedid not say [HR
831]

¢. Althoughwhatthatcould possiblybe,| have noidea,Melissathought
to herselfassheputdown the phone.[GVP 1963]

First, | agreethattopicalization/foca movementis a weakform of IS mark-
ers(Komagatal 999),but will questionthe statusof thealthoughclausesbsered
in theseexamples. Next, in mostof the potentialcounter@amplesincluding (19
a, b), the althoughclausefollows the main clause.The only exceptionknown to
meis (19c). | would not provide a detailedexplanationfor this exampleat this
point exceptfor pointing out the following: the presenceof topicalization/focus
movementin the althoughclausesuggestghatthereis an IS division within the

60



althoughclause,but thereis no further, direct evidenceof doublelS in this ex-
ample;l conjecturethatthe the main clausein (19¢) is an afterthought(andthus
a part of the theme). The positionthat sentence-initiahlthoughclausesare the-
maticis alsorelatedto thefollowing. While not catgyorical, the first components
in an utterancaendsto be thematic,asHalliday (1967)pointedout. In addition,
accordingto Quirk etal. (1985,p. 919), oneof the semanticcharacterizationsf
subordinatioris thatthe subordinatelausepresentsnformationasif it is presup-
posedasgivenratherthanasserteésnew. This descriptionseemdo applyto the
majority of althoughclausesgspeciallywhenthe subordinateclauseprecedeshe
mainclause(57%of all theinstancesnvolving analthoughclausein the ACLDCI
corpusfrom LDC). As a consequencehis paperwill still be left with onepoten-
tial counter@ample(but nota numberof countergamplesascommentedy are-
viewer). Theremainingwide rangeof potentialcounter&@ampleswill beaccounted
for in afairly systematiananneiin thefollowing subsectionsNotethattheabove
potentialcounter@amplesdo not directly supportthe particularlS analysisin (2).

Thereareotherrelatedconstructionswhich areoccasionallymisunderstooas
IS marlers.In particular bothit-cleftsandpseudocleftslo not necessarilynarkan
IS partition, esp.in embeddedtnvironments.Accordingto the findingsof Prince
(1978),Collins (1991),and Delin (1995), it-clefts sene heterogeneoufinctions
of markingIS, contrastvtenessandreferentialstatus. Also dueto Prince(1978)
and Collins (1991), the free relative part of a pseudocleftis either ‘evoked’ or
‘inferrable’, which is analogougo the referentialstatusof the definite expression.
As definiteexpressionsanappeatin themesandrhemesot markinginformation
structure pseudocleftannotbe a directlS marlker.

4.2 Morphologyin Japanese

Next, we explore potentialcountergamplesin Japanese.This languagehasan
explicit thememarler, i.e., the particlewa (Kuno 1973),which is usefulfor ana-
lyzing informationstructure. A caveatis thatthe samemorphemealsosenesas
the contrastvenesanarker. However, the contrastie caserequiresthattherebe a
phonologicalprominencewithin thenounphrasehatis suffixedwith wa (summa-
rizedin Komagatal999). Thus,the instancesf wa sufiixed to a non-prominent
nounphrasecanbe consideredhematic.

Oneof thepropertieof thethematicwa obseredby several Japanesknguists
includingKuno (1973)is thatthematicwa cannotoccurin theembeddeerviron-
ment. This is in accordancevith our proposition. But Noda (1996) discusses
classificationof subordinateclausesnto the following cateyories,which include
potentialcountergamples.

(20)

Type Examples ga wa

Strong (re)ba“if”, toki “wheri, koto“that’” yes no
node(focal) “becausé

Weak node“sincé, ga“but’ yes yes
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AlthoughNodasaysthatthe thematicwa cannotbe usedin strongsubordinate
clauseshe alsolists several examplesthat he considersxceptional. But the wa-
marked subjectsin theseexamplesare either the subjectof the main clauseor
contraste. Thus,they arenotexceptionsatall.

In addition, Nodalists several examplesof weak subordinateclauseghatin-
volve a thematicwa. One caseinvolves the conjunctive particle ga “but” asthe
sentenceconnectar But theseexamplesare betterclassifiedas coordinatestruc-
tures. The othercaseinvolvesa ‘subordinator’particle, but lacksthe main clause
asfollows:

(21) memorii-wa ... mottomo anzen-na basyo-dakara-da.
memoryToP most safe place-becauseopr

“Becausahe memoryis the safesiplace(for virusesto stay)’

The subjectNP sufixedwith wais consideredsthethemeof this utterance Even
thoughthis sentenceontainsa subordinatctike particle, it is anindependentit-
terance.Then,it is no surprisethatthereis an IS partition within it, andthus, it
is not a counter@ampleto the currentposition. In this case the subordinatctike
particledakam “becausgis betterconsiderech discourseconnectar

4.3 Syntaxin German

We next investigatethe obwohl“althoughi-clausein German,which is particu-
larly interestingbecaus®nly the matrix clauseexhibits the verb-seconqV2) phe-
nomenon.

While the obwholclausetypically hasthe verb-finalpattern(i.e., subordinate
clause),Gunthner(1996) obseresthe growing tendeng of the V2 configuration
in the obwhotclausein spolencolloquial Germanasshavn below.

(22) A: puich brauchenkleinensTiFT
“hey | needa smallpencil”

B: momentmal
“just asecond”

A:. obwholNE eigntlichweilRichsauchau swendigglaubich
“althoughno actuallyl do know it by heart”

Gunthneraguesthatthistype of obwhotclausegorm a coordinatestructurerather
thana subordinatestructure. Then,obwholcanbe consideredisa discoursecon-
nector Gunthneralsoanalyzeghe conditionfor usingsubordinat@bwholclauses
asfollows: the relation betweenthe main clauseand the obwholclauseis very
loose (or independentllocutionary force for the obwhotclause). According to
Gunthner,the availability of the two patternsandthe conditionfor the weil “be-
causé-clauseareanalogoudo the obwholclause.
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¢ Fromthe examplesin Japaneséprevious subsectionand German,we may
infer the following. First, subordinate(-lig) clausescanexist on their own (with-
out the main clause)or weakly connectedo the main clause. Second this type
of clausescanactuallybe consideredas utterancesandthusthey may containlS
partitions.

4.4 Although-clauseasa Coordinate Structure

Theuseof subordinate(-lik) clausesasanindependentitterancecanbe obsered
in Englishaswell (Quirk etal. 1985,p. 564). For example theword becauséere
canbe analyzedas a discourseconnectorbecausat connectthe proposition“he
did it” with theresponseasthereasorfor the proposition.

(23) Q: Whydid hedoit?
A: Becausénewasangry

Similarly, thefollowing exampleseemsgossible.

(24) A: | heardthatyouwentto theparkyesterday
B: Althoughit wasraining.

This examplecanbe considereccompletelyin parallelto (23). Suchanexample
mightbefoundin spolencorporabut | have notbeenableto checkthis possibility
Theword althoughis aconcessie, discourseconnectarFor this type of utterance,
it is naturalto consideran|S thatis felicitousto the context. While thedistinction
betweencoordinateand subordinatestructuress not necessarilyclearin English
(e.g.,Quirk etal. 1985,p. 927), the analogoudistinctionis clearly seenin the
Germanexamplesbecausef the V2 phenomenonWhile 1S-markingtoo is not
necessarilelearin English,this aspecis obseredin the Japanesexample.

Let us now turn to the casewherethe subordinateclausefollows the main
clausewith particularplacement®f phonologicalprominencesuchasthe follow-
ing (Quirk etal. 1985,p. 1077).

(25) a. Ravendidn't leave thepartyearlybecaus€CAROL wasthere.
b. Ravendidn't leave the party EARLY, becaus€CAROL wasthere.

In fact, the samepatternseemgpossiblewith althoughaswell (replacingbecause
with althoughabove). While the scopeof the negationincludesthe subordinate
clausein (a), it is notthe casein (b). This suggestshatthereis a differencebe-
tween(a) and(b) with respecto the strengthof the connection.Analogousto the
obsenration of Glunthner(1996)in German we may considerthe entire sentence
(a) asasingleutterancebut thesentencéb) possiblyasacoordinatestructurecon-
sistingof two utterancesAlthoughthis analysisdepend®nthedegreeof connect-
ednesdetweerthetwo clausessuchananalysisvould bepossibleasin Gunthner
(1996).
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In summarythepresencef independentS in the subordinate(-lig) clausein
thepotentialcountergamplesis actuallynotinconsistentvith the currentposition,
andthusis not considerediscountergamples.l suggesthatthe analysisof com-
plex structuregproposecdhereis not specificto the althoughandbecauseclauses
but applicableto subordinatelauseseadedy varioussubordinatorsln addition,
we canmake arelatedpredictionbasedn the IS-relateddistinctionbetweersince
(only thematic)andbecaus€Quirk etal. 1985;Lambrechtl994):thesinceclause
would not give riseto anindependentitteranceasthe becauseclausedoes.

5 Conclusion

This papersupportghetraditionalview of IS asa non-recursie, matrix-level phe-
nomenonandarguesthatthe alternatve views arenot suficiently motivatedand
thatpotentialcountergamplesto thetraditionalview canbeanalyzedn a system-
atic manner

Structurally speaking,the domainof IS basedon the traditional view is not
fixed with respecto the DS unit (i.e., clause).As a consequencédSs appearen-
tangledaroundclauses.Neverthelessthis type of entanglemenseemsnevitable
to maintainthe simpleview of 1S-DS relation (6) in the spirit of Dane (1974).
Oneimplication of the currentpositionwith respectto NLP systemdesignis as
follows: dueto the entanglemenbf IS’s with clauseswe cannotarrangelS and
DS processingsequentially In orderto dealwith complex sentencesthe IS and
DS processingnustproceedn parallelat somepoint.

In this paper we discussexamplesin English, German,and Japanese Al-
thoughthe dataarefairly consistenin my view, examplesfrom otherlanguages
mayrevealmoreabouttheissueainderinvestigation.Thus,it would bevery inter
estingto comparealarger numberof languagesilongthe currentline.
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ABSTRACT. Wehave beeninvestigatingvhetherandhow theinterpretatiorof discourseonnec-
tivesis sensitve to theInformationStructure(lS) of theclauser sentencethey relate.Herewe
focusontheanaphoriconnectie “otherwise”andshav how thelS of its antecedenaffectswhat
conditionit canbe“otherwise”to. Thiswork is partof alargerenterpriseaimedatunderstanding
whatrole(s)sentence-leel IS playsin theinterpretatiorof larger unitsof discourse.

1 Intr oduction

It is well-known thatInformationStructue (IS) influencegheinterpretatiorof in-
dividual sentencesOf thefamoussignin theLondonUndeground,“Dogs mustbe
carried”, Halliday (1970)obseresthatthis text canbe pronounceadwith different
intonationpatternse.g., (1) vs. (2) reflectingdifferentlS. Thereby differentin-
structions(here, paraphraseih italics) arecorveyedto passengerfOnesupposes
that(2) wasnottheintentionof the LondonTransportAuthority.

(1) DogsmustbeCARRIED. (2) DoGs mustbecarried.
H* LL% H* LL%
If thereis adag, carry it. Carry adog.

In English,IS is mostoften corveyed by intonation. In languagewwith freer
word order differencesn IS aremostoftencornveyed by differentword ordering.
Forexample theCzechcounterpartsf (1) and(2), conveying thesamanstructions
tothehearerare(3) and(4), respectiely:
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(3) Psi se mud NEST. (4) Musi se nést Psl.
Dogsiom refl mustp carryins Mustzp refl carryins dogsiom

Over the pastdecade the understandingf IS within the sentencehasbeen
enrichedby intensive researchin formal semantics. It is now widely accepted
that|S affectsbothinterpretatiorandrealization,eventhoughthereis no uniform
accountHowever, muchlessis known aboutwhat,if any, useis madeof IS beyond
clauseandsentencéoundariegndhow IS interactswith otheraspect®f discourse
structureandsemanticsOurwork extendstherepertoireof IS-sensitie accountsn
thisdirection.In this papeywe concentrat®n how thelS of aprevioussentencer
clausecanaffectthemeaningorojectedhroughthesubsequerddwerbialdiscourse
connectie “otherwise” (Yjinak”, in Czech). We shawv that an 1S-basedaccount
of its meaningprovidesaccesgo contetually appropriateénterpretationghatare
unavailableto accountghatignorelS.

Webberet al. (1999)have aguedthat“otherwise” contritutesmeaningto the
discoursen partthroughstructurejn partthroughanaphoraroughly they saythat
the complemenbf the anaphorically-devied argumentof “otherwise” senesasa
conditionunderwhich the interpretatiorof its structuralmatrix holds? As might
be expected differentwaysof resolvingthe anaphoricagumentleadto different
interpretationsasin (5a)vs. (5b):

(5) If youhave broughtadog,you mustpay50p.
a. Otherwiseyouwill notbeallowedto enter
b. Otherwiseyoucancomein for free.

which canbe paraphrasetly resolvingthe anaphorandmakingtheanaphorically-
derived conditionexplicit:

(6) a. If youhavebroughta dog and you do not pay 50p, you will not be
allowedto enter

b. If youhavenotbroughta dog, youcancomein for free

Here,the antecedentisedin (6a)is the precedingmain clause while thatfor (6b)
is the preceding/if "-clause?

1(Webberet al. 2001) presentas evidencefor this, inter alia, the fact that the first agument
of “otherwise” may not be explicit, but ratherhave to be derived by inferencefrom the previous
discourseandthefactthatit canbehae like a‘donkey’ pronoun,deriing its first agumentfrom a
relative clause— e.g.,"Farmerswho beattheir donkeys would otherwisebe beatingtheir wives”

2As with anaphorigronounsanautomategprocedureor resolvinganaphoric‘otherwise” must
beableto rejectcontetually inappropriatevaysof resolvingit asin

(6d) If youhavenotbroughta dag, youwill notbeallowedto enter
(60) If youhavebroughta dog andyoudo not pay50p,youcancomein for free

But we do not considerthis aspecf the problemary furtherin this paper
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ThatIS canaffect what conditionscanbe derived canbe seenby considering
“otherwise” in the context of two differentsingle-clausautteranceswhich differ
onlyin theirIS — here(7) vs. (8) in bothEnglishandCzech?

(7)  YoumustCcARRY adog. OtherwiseyoumightgetHURT.
H* LL% H*LL%

Psa mudte NEST. Jinak bystemohli prijit k Urazu.
DOgacc musbyp carry Otherwisebeyp couldy cometo injurygat.

(8) YoumustcarryaboG. Otherwiseyou mightgetHURT.
H*LL% H*LL%

Musite nést psa. Jinak bystemohli prijit k Grazu.
Musbyp carrydogyee. Otherwisebey couldy, cometo injurygat.

The“otherwise” clausein (7) will beinterpretedaswarningthe hearer(H) thatH
mightgethurtif s/hehasadogbutisn’t carryingit (e.g.,H mightgettangledupin
thedog’s lead). On theotherhand,the“otherwise”clausein (8) warnsH thats/he
mightgethurtif notcarryingadog,period(e.g.,H mightbewalking pastfanatical
memberf the Royal KennelClub).

If thelS of onesentencer clausecanaffect how anotheris interpretedthen
IS mustbeincorporatednto anaccountof discoursdnterpretatioranddiscourse
updating.Thiswe doin termsof Rooths notionof analternativeset(Rooth1985;
Rooth1992)andthe alternatve-setsemantic®f informationstructureworked out
in (Steedmark000a; Steedmar2000b),and refining our earlier presentationgn
(Kruijff-Korbayawa andWebber2000a;Kruijf f-K orbaywa andWebber2000b).

The paperis organizedasfollows: In Section2 we presenthe approacho IS
and|S-sensitie contet updatingwe areemploying. In Section3 we describeour
IS-sensitve analysiof a othemwise wherea is asimplesentenceln Sectiord we
describeour IS-sensitie analysiof a otherwise3 wherea is acomplex sentence,
makingmore optionsavailable. Section5 concludeghe paperanddelineateghe
future directionsof this work.

2 Information Structur e and Context Updating

The notion of IS we are emplging originatesin the work of Mathesius(1975),
andhasbeenelaboratedn subsequentork within the PragueSchool(Sgalletal.
1986)andby others e.g.,(Firbas1992,Halliday 1985,Steedmar2000b).Specifi-
cally, we adopttheformal accountpresentedh (Steedmari996;Steedmar2000a;
Steedmar2000b)which (1) providesa well worked out compositionalsemantics
of Englishintonationin IS terms;(2) interpretsthe elementf IS in termsof al-
ternatve sets,and(3) assumes generallS-sentenceanotion of discoursecontext
update. Leaving terminologicaldifferencesaside,Steedmars accountis by and

3Throughoutthe paper SMALL CAPITALS indicateintonationcenters(pitch accents) thereby
distinguishingFocuss from Backgroung within bothThemeg; andRheme,.
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large straight-forvardly compatiblewith the PragueSchoolapproach,and thus
whenanalyzingCzechexampleswe cancombineSteedmars accountwith Sgall
andHajiCova’s ideasrelating|S andword order (HajiCova and Sgall 1987; Sgall
etal. 1986).

Building onthefindingsoriginatingin the PragueSchool(Firbas1992;Mathe-
sius1975;Sgalletal. 1986),Steedmamecognizeswo dimensionf IS: Thefirst
definesa partitioningat the sentence-kel into Themg andRheme; the seconds
afurther partitioningof bothinto Badgrounds andFocuss.* The latter partition-
ing is relatedto Halliday’s Given-Ne&v dichotomy(Halliday 1970;Halliday 1985)
andconcerndistinguishingthe Theme; andthe Rheme from otheralternatves
thatthe context malkesavailable.

In English, Czechand mary otherlanguages|S is establishedis a resultof
aninterplayof intonation,word orderandgrammaticalktructure.Below we give
threeof the possiblelS partitionsinto Theme;-Rheme, that Steedmars approach
providesfor the string“Y ou shouldcarrythedog”> Thesituationis onein which
thefirst author(IKK) is transportinga dog,alarge bagandatrolley by the Under
ground,andasksthe secondauthor(BW) a questionwhich helpsto fix the IS of
thereply.

(9) Q:How shouldl transporthe boG?

A: Youshould CARRY theDoG.
H* L+H*
Tt;gme Rﬁgme Tt;(;me

i. 0(9): AQ. Q(h,*dog1) p(9): AX.Ay. *carry(X,y)
ii. 8-AS(9): {3Q. Q(h,dogy), 3Q. Q(h,bags), 3Q. Q(h,trolleys)}
p-AS(9): {lead h,dog; ), carry(h,dog; ), wheelh,dog; ) }
(10) Q:WhoshouldcarrythepoG?

A: You shouldcarrythe DoG.
H* L LH%
Rl:gme Tl;e'me

i. 8(10): Ax. carry(x,*dogs) p(10): AQ. Q(*h)
ii. 8-AS(10):{3Q. Q(dog;), 3Q. Q(bags), 3Q. Q(trolleys)}
p-AS(10): {carry(h,dog; ), carry(s,dog; ), carry(of ficers,dog; ) }

4Alternative termsusedfor similar (but notidentical)|S partitionsin otherworksare,e.g., Topic-
Focus(Sgallet al. 1986),Background(=Link+ail)-Focus(Vallduvi 1992). We adoptSteedmars
terms,but addthe subscriptdin Themes, Rhemg, andBackgroung, Focuss in orderto avoid con-
fusionwith someotherusesof the sameterms.

SFor thetime being,weignorethemodalityintroducedby “should” andary aspect®f thespeech-
actbeyondsimpleassertion.
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(11) Q:Whatshouldl CARRY?

A: YoushouldCARRY thepoa.
L+H* LH% H*LL%
Tl'?gme Rr:gme

i. 8(11): Ax. *carry(h,x) p(11): AQ. Q(*dog;)
ii. 8-AS(11): {3x. wheelh,x), 3x. pust(h,x), Ix. carry(h,x)}
p-AS(11): {carry(h,bags),carry(h,dog; ) }

For eachsentence(i) provides a simplified IS-partitionedlogical form, where
0 and p are operatorswhich ‘wrap’ Theme; and Rheme, respectrely. Within

Theme, andRheme, asteriskson terms(e.g.,xcarry) indicateelementghatbe-
long to the respectie Focugs. TheselS-partitionedlogical forms representhe
linguistic meaningof thesentencesandsene asinputfor adiscoursgcontext) up-
datefunctiondescribedelaw. (ii) indicateshe Theme, alternatve set(8-AS) and
Rheme alternatve set(p-AS), which are explainedbelon. Becauseeachexam-
ple containsFocusgs within Themey (indicatedby a*-term),which entailscontrast
with a previous Theme; (andhencealternatvesto contrastwith), eachB-AS con-
tainsmorethanoneelement.(Without pitch accentsn Themes, andthuswithout
contrastthe 8-AS would bea singletonset.)

2.1 Alter native SetSemanticsfor IS

Elaboratingon Rooths alternatve semantic§Rooth 1992), Steedmarassignghe
following semanticgo IS (cf. Steedmar2000a):

e Theme, presupposea Rhemg-alternativeset(p-AS).

Focuss within Rheme, restrictsthe p-AS to the singletonsetcorresponding
to theassertegbroposition.

Theme; alsopresupposea Theme-alternativeet(6-AS.

Focuss within Theme; restrictsthe 8-AS to the singletonsetcorresponding
to Themse.

p-AS correspondso whatRoothcallsthe contextual alternativeset(Rooth 1985;
Rooth1992).6-AS is a setof alternatve themeswith respecto the contet, corre-
spondingo whatRoothcallsthequestioralternativeset Thenotionof alternatve
setis also closelyrelatedto the notion of secondarydenotation(Karttunenand
Petersl979).

Following (Steedmar2000a) we take p-AS to be a subsebf the propositions
supportedy the context, whosecharacteristidunctionis obtainedsystematically
from thelS-partitionedogical form. As notedin (Steedmar2000a,p.10),alterna-
tive setsmaynotbeexhaustvely known to hearersandin practiceonewould want
to computewith amoreabstracform.
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Figure10.1:1S-sensitve updateof context ¢; with W: ¢;[6(W)]c2[p(Ww)]cs

2.2 IS-sensitive Context Updating

Wefollow (Krifka 1993;Kruijff-Korbaywa 1998;Steedmar2000a)n definingthe
updatingof aninput contect ¢; with anIS-partitionedlogical form p ascompris-
ing two phasesa Themg updatephase(c; [6(W)]c2) anda Rhemg updatephase
(c2[p(W)]cs3), wherec, andcs areresultingcontets. (SeeFigure2.2).

In the Themg updatephase the input context c; is checled asto whetherit
supportor canaccommodatéhe presuppositionsf thethemed(y) —namely the
Theme;-alternatve set6-AS andthe Rhemeg-alternatve setp-AS. Thisyieldsa
restrictedcontext c; whereB() holds. In the Rhemg updatephase onealterna-
tive accordingto the p-AS is selectedyhich yieldsthefinal context c;. Updating
failsif eitherupdatephasedoes.

3 IS and “otherwise”: single-clauseantecedents

As notedearlief Webberet al. (1999)have aguedthat“otherwise” hasoneargu-
mentestablishednaphoricallyand one provided structurally It is the anaphoric
argumentthat provides the conditionthat “otherwise” appealsto and whoselsS,
we arearguing, the interpretationof “otherwise” mustbe sensitve to. This does
not mean,however, thatthe antecedentf “otherwise”is limited to 1S-partitioned
utterancesjust that|S-partitioningprovidesrelevantpossibilities.

Becauseexample(5), given earlier containstwo differentclausegmain and
subordinate)hatcansene asantecedent®or “otherwise” thereareatleastthetwo
possibleconditions— shavn in (6a) and(6b) — that otherwisep canderve and
applyto theinterpretationof . Examplessuchasthis arediscussedn Section4.
Here we focus on caseswvherethe conditionthat “otherwise” appealgo derives
from asingleclauseantecedent.

Evenhere,theanalysisn (Webberetal. 1999)mustberefinedin two waysto
take accounif IS:

1. TheantecedenfA) of “otherwise” shouldnot be treatedasan atomicunit:
rather “otherwise” canappealto a condition“C” derving from either A’s
Themey or its Rheme.

2. The contet that 3 is assertedvith respectto is not strictly worlds consis-
tentwith therealworld or the currentdiscoursecontext otherthanthose*C”
worlds: rather it may or may not be consistentwith the Theme; of its an-
teceden® aswell.
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(In thefollowing examples,‘Otherwisef” itself hasan IS-partitioning. However,
we do not explicitly indicateit, becausat is not relevant to the points we are
adwancing. We will make a point aboutthe IS-statusof “otherwise” itself at the
endof this section.)

The examplesbelov addresghe first point, shaving that the condition that
“otherwise”appealdo mayderive eitherfrom the Theme; of its antecedent— we
call thisthefull Themg-complementondition- asin (12i), or from its Rheme, —
we call thisthe full Rhemg-complementondition- asin (12ii). (Thecorrespond-
ing paraphrasesf the“otherwisef3” areshawvn in italics.)

(12) Q.Whatshouldl doataRED LIGHT?

i. Ataredlight, STOP. Otherwiseyou cango straighton.
H*LL%
Th?me Rt:gme

NaCenenouzastate. Jinak mlizetejet rovné.
At redicc  Stopmpzpl Otherwisecarpp Qo Straight.
If thelight is notred,youcango straighton.

i. Ataredlight, STOP. Otherwiseyouwill getaticket.
H*LL%
Th‘gme Rl';gme

Nacenenouzastate. Jinak dostanetg@okutu.
At redhcc  Stopmpzpl Otherwisegeby, finescc
If (thelight is redand)youdo notstop,youwill geta ticket.

Thefull Themes-complementonditionin (12i) correspond$o “not beingatared
light” (or, “the light not beingred”). The full Rhemeg-complementonditionin
(12ii) correspond#o “not stopping”.

As to our secondpoint, the contect in which 3 is assertedat issueis the
Theme; of the antecedenof “otherwise”. When*“otherwise” appealdo the full
Themegs-complementondition,thereis only onecontet with respecto which 3
canbeassertedpamelytheinitial context beforeassertingy. The context updated
with a’s Theme is irrelevant, becauset is incompatiblewith the full Themes-
complementondition: example(12i) cannotbe interpretedas|If the light is red
andif thelight is notred,youcango straight on.

Ontheotherhand,when“otherwise” appealdo thefull Rhemg-complement
condition, it appearghat the 1S-partitioning makes two contects available with
respecto which 3 canbeassertedtheinitial context beforeassertingy’s Theme;
(asin (13i)), andthe context updatedwith a’s Theme; (asin (13ii)).

(13) Q.Whenshouldl sTopP?

i. Stop ataredLIGHT. Otherwiseyoucango straighton.
H* LL%

N ~~ d
Theme Rheme
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Zastate nacerenou.Jinak mlzZetejet rovné.
Stopmpzpi at rechee.  Otherwisecarpp gops straight.
If thelight is notred(i.e., in otherconditionsthanbeingat a redlight),

youcango straighton.
ii. Stop ataredLIGHT. Otherwiseyoumightgetrearended.
H* LL%
N — \ ~ -
Theme Rheme
Zastate nacenenou.Jinak by do vas
Stopmpzpi at rechee.  Otherwisebe-auxsg iNto YouUgen
nékdo mohl narazit.

somebodyom Mightsg bumpis
If youstopandthelight is notred,youmightgetrearended.

Thesenseahat(13ii) corveysbothin Englishandin Czechthatoneshouldonly stop
at aredlight, comesfrom this interpretationof “otherwise”in termsof stopping
underall conditionsotherthanthelight beingred.

Thereis onefurther point to make beforepresentingour analysisof this phe-
nomenonandreview of theseexamplesin more detail. Thatis that “otherwise”
itself is a contrastve (part of the) Theme;, andwhat we have seenhereare dif-
ferentwaysin which it relatesto theinput contet: in example(12i), “otherwise”
contrastswith the precedingTheme; (and thereforepicks up the full Theme-
complementondition),while in exampleg12ii), (13i) and(13ii), it contrastwith
the precedingRheme, (andthereforepicks up the full Rheme-complementon-
dition). Example(12f') below illustratesthis Theme; contrasteven morevividly,
in thatthe pitchaccenton “red” asFocusgs within the Theme; of thefirst sentence
indicateghe spealer’s avarenessf alternatvesthatthe“otherwise”sentencéhen
explicates.

(12f) At aRED light, STOP. Otherwiseyou cancontinue.
L+H* LH% H*LL%
Tl'?gme Rr?gme
3.1 Analysis

We proposehe following IS-sensitve refinemenbf theanalysisof “otherwise”in
(Webberetal. 1999):Let usassumehata is theantecedemf othemwise3, andcy
is the contet prior to updatingwith a (ratherthantherealworld). ThelS-sensitie
updateenablesisto distinguishbetweerthe following subset®of cy:

e thesubsetwherea’s Themeg; andalternatvesto a’s Rheme hold (i.e., ex-
cludinga itself);

e thesubsetwherealternatvesto a’s Theme; hold;

e thesubsetvherealternatvesto a’s Rhemeg hold (irrespectie of Theme).
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Figure10.2:1S-sensitve updatingwith “a. Otherwisef3”.
The dottedarcsindicatethe two possibleways of resolving“otherwise” with re-
spectto thesimplestiS-partitioningof theantecedentandthedashedarcsindicate
thetransitionsto the correspondingontexts.

In (Webberetal. 1999),[ is assertedolely with respecto ¢y — ¢y, the subsebf
Co wherealternatvesto a hold. Herewe refinethis with respecto theabove three
subsetsgefininghow aninput contet is updatedwith thesequencéa. Otherwise
3" for asingleclauseq:

1. ¢y is updatedwnith a asdescribedn Section2.2: co[6(a)]ci[p(a)]c;
2. Updatingwith “otherwisef” involveseither:

e C; beingupdatedwith “otherwisef3”, whichinvolvesconstructingcon-
text ¢z asthe Rhemg-complemenbf c; with respectto ¢; andthen
updatingthis context with B: ¢;[p(a)]cs[8(B)]ca[p(B)]cs

e Cy beingupdatedwith “otherwisef” in oneof two ways:

— Contet c3' is constructedasthe Themes-complemenbf ¢; with
respecto ¢y andthencs’ is updatedwith 3:
Co[B(an)]c5[B(PB)]calp(B)]cs

— Contet c3” is constructedasthe Rheme-complemenbf ¢; with
respecto ¢y andthencs” is updatedwith 3:
Colp(a)]c5[B(B)]c4[p(B)]C’s

Thesecontet-updatingpossibilitiesareshavn schematicallyn Figure10.2.

3.2 Examples

We now demonstratéhis detailed S-sensitve updatinganalysidor exampledrom
the introductionto this section. Example(12i) repreatedn (14) shavs how the
analysisappliesto the casewherea full Themeg,-complementonditionis derived
fromthe Theme; of theantecedendf “otherwise”andp is assertedvith respecto
theinitial context, cy. (Recallthatthis is the only context-updatingpossibility)
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(14)

At aredlight, STOP. Otherwiseyou cango straighton.
H*LL%

~ AN 7
~~

Tl:e'me Rheme
co[AP.at(h,red.light) A P]ci[stop(h)]c;
co[at(h,red.light)]c5[AQ.Q(h)]ca[go_straight(h)]cs
If youare notat a redlight, youcango straight on.

Example(13i) repeatedn (15) shavs how the analysisappliesto the case
wherea full Rhemg-complementconditionis derved from the Rhemeg of the
antecedentAs shavn above, therearetwo possiblecontets againstwhich 3 can
beassertedln (15),3 is assertedvith respecto theinitial contet, i.e. Cp.

(15)

Stop ataredLIGHT. Otherwiseyou cango straighton.

H* LL%
N .~ -~ _
Theme Rheme

Co[AP.P A stop(h)]cy[at(h, red.light)]c;
cofat(n, red Tight) csAQ.Q(h)ca[go straight (h)]cs

If thelight is notred(in otherconditionsthanbeingat a redlight), youcan
gostraighton.

In contrastwith (13i) is example(13ii), repeatedn (16). While it appealdo

the full Rheme-complementondition, 3 is assertedvith respecto the context
updatedwith a’s Theme, i.e. contet c;.

(16)

Stop ataredLIGHT. Otherwiseyou mightgetrearended.
H* LL%
N ~~ ~
Theme Rheme

Co[AP.P A stop(h)]ci[at(h, red.light)]c;
cifat(h,red.light)]c3[AQ.Q(h)]c4[get_rear_ended(h)]cs
If youstopandthelight is notred,youmightgetrearended.

The examplesin this sectiondemonstrate rangeof possibleantecedentfor
“otherwise”thatarenot availablewithout taking IS into account.

4

IS and “otherwise”: complex-clauseantecedents

We now turn to examplesof the form consideredn (Webberet al. 1999),where
the conditionusedfor interpreting‘otherwise” comesfrom a complex sentencef

theform If @, theny. Herewe shawv thatthe sameanalysisholdsasbefore,with
oneaddition:
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e Whenboththesubordinatelauseandsomeelement(sfrom themainclause
areincludedin the Theme, a third possibility for derving the conditionto
which “otherwise” appealds madeavailable: the conditioncanbe derived
from a partof the Theme; of theantecedent.

Therearesomavhatmoreexamplesio review, becausén bothEnglishandCzech,
the main clausecan belongentirely to the Theme; or to the Rhemeg (i.e., the
boundarybetweenTheme, and Rheme can coincidewith the clauseboundary
betweeng and ), or the main clausecan be divided over the Themeg; andthe

Rheme (i.e., the boundarybetweenTheme, andRheme splits ). Thefirst of

thesepossibilitiesis discussedn Sectiond4.1,thesecondn Section4.2.

4.1 1S-boundary coinciding with clauseboundary

Whenthe IS-boundarybetweenThemeg, and Rheme coincideswith the clause
boundarybetweenp andy, the Theme, (Rheme) consistof ¢, andthe Rhemeg
(Theme) of Y. Theexamplesbelow shav that,aswith simpleclauseantecedents,
the conditionthat “otherwise” appeals¢o may derie eitherfrom the Theme; of
its antecedentthe full Them@-complementondition asin (17i)), or from its
Rhemeg, (thefull Rhemg-complementondition asin (17ii)).

(17) Q.Whatshouldl doif thelight is RED?

A. If thelightis RED, stopatthe CORNER.
L+H*LH% H*LL%
Th‘éme Rr;gme
A’.  Stopatthe CORNER if thelight is RED.
H*LL% L+H*LH%
Rl:gme Tl;erme

i. Otherwiseyou cango straighton.
If thelight is notred,go straight on.
ii. Otherwiseyouwill getaticket.
If thelight is redandyoudo notstopat thecorner youwill geta ticket.

Thefull Theme-complementonditionin (17i) correspondso “the light not be-
ing red”, andthefull Rhemg-complementonditionin (17ii) correspondso “not
stopping”(aswith the simpleantecedengxamplesn (12i) and(12ii)).
When*otherwise” appealdo thefull Theme;-complementondition,thereis
only onecontet with respecto which 3 canbeassertedpamelytheinitial context
beforeassertingn. The context updatedwith a’s Theme; is irrelevant, becauset
is incompatiblewith thefull Themes-complementondition:example(17i) cannot
beinterpretedaslf thelight is redandif thelight is notred,youcango straighton.
Ontheotherhand,when“otherwise” appealdo thefull Rhemg-complement
condition, it appearghat the I1S-partitioning makes two contets available with
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respecto which 3 canbeassertedtheinitial context beforeassertingt’s Theme
(asin (18i)), andthe context updatedwith a’s Theme; (asin (18ii)).

(18) Q.When(i.e.,underwhatconditions)shouldl stopatthe CORNER?

A. Stopatthe CORNER if thelight is RED.
L+H*LH% H*LL%
Th‘éme Rr;gme
A’.  If thelightis RED stopatthe CORNER.
H*LL% L+H*LH%
Rﬁgme Tl:gme

i. Otherwiseyou cango straighton.
If thelight is notred, (youneednt stop)andyoucango straight
ii. Otherwiseyoumightgetrearended.

If you stopat the cornerand the light is not red, you might get rear
ended.

Again,thesensedhat(18ii) corveys thatoneshouldonly stopataredlight, comes
from this interpretationof “otherwise” in termsof stoppingunderall conditions
otherthanthelight beingred. It appearwverydifficult to getthevariantof (18) with

thepreposedhematic'if "-clause.Wethink thatthisis becausehis 1S-partitioning
requiresa markedintonationpatternthatmay be difficult in English.

4.2 1S-boundary splitting the main clause

When the IS-boundarybetweenTheme; and Rheme “splits” ), the Theme;
(Rheme) consistof @ andapartof Y, while therestof Y belongsto the Rheme
(Themes). As before,“otherwise”canappealo the full Themg-complementon-
dition andthe full Rhemg-complementondition but anotherpossibility is that
the condition derives from just that part of the Theme; in the matrix clause,as
illustratedbelaw. Thiswe call the partial Themg-complementondition

(19) Q.Wheredoyou buy wineif it's SUNDAY ?

A. IfitsSUNDAY , webuywine overthe STATE LINE.
L+H*LH% H*LL%
) ) Th‘gme Rr;gme
Otherwisewe justbuy beer

a. If wedont buywine webuy beer
b. If it is Sundayandwedont buy wine we buy beer

The partial Theme,-complementonditionin (19) correspondso “we do not buy
wine”. The reasonwe give two possibleparaphrasesf “otherwisewe just buy
beer” (othemwise B) is that the initial contex ¢y can be updatedwith this par
tial Themegs-complement(y) in eitherof two ways (shavn schematicallyin Fig-
ure10.3):
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Figure 10.3: IS-sensitte updatingwith “a. Otherwise3” involving a partial
Theme;-complementondition.

e |t canbeupdatedustwith y, asserting3 with respecto theresult,asin (19a);

¢ It canbejustupdatedvith thatpartof a’s Theme in the“if-clause” andthen
y, asserting3 with respecto theresult,asin (19b).

Co cannotbe updatedwith respecto theentireThemeg; andtheny becaus¢hetwo
areincompatible.

Finally, we considerthe casewherethe “if-clause” belongsto the Rheme, of
a, asin example(20a). Of concernis the possibility that“otherwise” appealdo a
conditionderived from thatpartof the Rhemeg, in the matrix clause whatwe call
the partial Rhemg-complementondition

(20) Q.Whatshouldl doAFTER 5PM?

A. After 5pm take aBREAK, if youareTIRED.
LH% H* H*LL%
Th?me Rl:gme

a. Otherwiseyou’ll startmakingmistales.
If it is after 5pm, and if you are tired, and you do not take a break,
you'll start makingmistales.

b. Otherwisecarryonuntil thejobis done.
If it is after 5pm,andif youare nottired (andyoudo nottake a break),
carry onuntil thejob is done

In example(20a),the partial Rheme-complementonditioncorresponds$o “you
do not take a break”. Here, the only context in which it makes senseto assert
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Figure 10.4: 1S-sensitve updatingwith “a. Otherwise3” involving a partial
Rheme-complementondition.
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“Otherwisep” (with “otherwise”appealingo this condition)is the context result-
ing from updatingtheinitial contet ¢y with a’s Theme, andwith thatpartof a’s
Rheme; constitutedoy the“if-clause”. Thisis shavn schematicallyn Figure10.4.
We noteexample(20b) becausave areuncertainvhether‘otherwise” appeals
to just the complemenif the “if-clause” (i.e., partof a’s Rhemeg) or the com-
plementof the entire Rheme of a. Herewe feel that more researchs needed
concerningthe statusof (postposedyubordinatectlauseswith respecto the IS-
partitioning,in particular whetherthey shouldbetreatedwithin the matrix clause,
or asseparataitterancegwith their own 1S-partitioning)(cf. (Guinthner1996)for
adiscussiorbaseddn spolendata;cf. alsoKomagatas paperat this workshop).

5 Conclusionsand Further Reseach

While we must still completeour discussionof “otherwise” with complex an-
tecedentsywe hopethat we have corvinced the readerthat that IS is crucial to
ary accountof the semanticof “otherwise”. We recognizethat several problems
remainunaddressed:

e As alreadynoted,we have not identifiedthe rangeof thingsthat cansene
asantecedent§.e., provide conditions)for “otherwise” nor identifiedfrom
wherein the discoursethey cancome,otherthenthe previous clauseor an
embeddedelative clause. More importantly we have not said why they
provide conditionsfor “otherwise”. Thatis, we havent addressedhe ba-
sic problemof what (alternatve) conditionsa speaker mayhave in mind and
whatfeaturesof languagegive evidencefor them.

Herewe have claimedthatthe alternativesetsof InformationStructuregive
suchevidence.But they areclearly not the only evidence(e.g.,multi-clause
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antecedentseenpossibldor “otherwise”,asdoaccommodatedntecedents,
both of which would be outsidethe realmof IS). And a more parsimonious
analysisof the datawe have presentednay not involve IS at all: For exam-
ple, Matthev Stone(personalcommunication)aspointedout thatall our
examplesnvolve genericswhich canbeanalysedasinvolving a setof cases
under discussion We mustunderstandvhetherandif so, how, thesetwo
conceptsarerelated.

e Thereare casesf postposedif "-clausesthat are bestanalysedas having
theirown IS —asin:

(21) Q.Whenshouldl stop?

Al. Stop ataredlight — thatis, if it'saweelend.
H*LL% H*LL%
N—— . ~ - ~ - ~ /
Theme Rheme Theme Rheme
A2. Stop ataredlight
H*LL%
N N -~ _
Theme Rheme
— thatis, if you dont wantto getaticket.
H*LL%
N o ~~ o
Theme Theme Rheme

In the caseof (21:A2), the“if ” clauseis playingarole similar to an “other
wise” clause sothataddingan“otherwise” clauseappearsedundantin the
caseof (21:Al), it may be that “otherwise” caneithercombinethe rhemes
into asingleconditionor considerthe lateroneasa conditionof its own.

e Therole thatthe“otherwise” clauseplayswith respecto the precedingdis-
courseis clearly tied, at leastpartially, with the conditionit is taken to be
otherwiseto: In the comple “if "-clauseantecedents/e have discussedbe-
ing otherwiseto the Rhemeg (in main or subordinateclause)provides an
explanation while beingotherwiseto the Theme, providesa elaboation of
whatholdsin othercircumstancesWhile this may call into questionthe no-
tion in RhetoricalStructureTheory(MannandThompsoril987)thatthereis
an“otherwise”rhetoricalrelationsignalledby the useof “otherwise”, it still
goesonly asmallway towardscharacterizingvhatis happening.

e Finally, we alludedearlierto waysin which the themesof subsequenttter
ancesmay be relatedandhow “otherwise” was a prime exampleof a con-
trastive relationbetweerthemesor betweerthemeandpreviousrheme.Dis-
covering and enumeratinghesepossibilitieswould do muchto clarify the
relationshipdetweerdiscoursestructureandinformationStructure.
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ConnectingInformation and Discourse

Structur e Levelsthr ough“K ontrast:”
Evidencefr om Colloquial RussianParticles —TO,
ZE, and VED’

SVETLANA MCCOY
BostonUniversity

smccy@acs.b.edu

ABSTRACT. Thenotionof kontrast,or the ability of certainlinguistic expressiongo generatea
setof alternatves, originally proposedy Vallduv andVilkuna (1998)asa clause-lgel concept,
is re-analyzedereasconnectinghelevel of informationpackagingn theclauseandthelevel of
discoursestructuren thefollowing way: kontrastis encodedatthe clausalevel but hasrepercus-
sionsfor discoursestructure.This claimis supportedy evidencefrom thedistribution properties
of threecolloquial Russianparticles—TO, ZE, and VED’ which are analyzedas unambiguous
marlers of kontrast. Both the placemenbf theseparticlesat the clausallevel andtheir role in
discourseareviewed asconsequencesf the type of the kontrastsetandthe cognitive statusof
informationmarked by eachparticle.?

1 Intr oduction

Thenotionof kontrast introducedn Vallduv andVilkuna(1998,V&V hereafter),
establishes conceptualistinctionbetweenwo notionsthat have beenconflated
in the literatureby the term of focus oneis rheme a conceptwhich, in oppo-
sition with theme belongsto the domainof information packaging(Chafe1976
inter alia) andthe otheris whatthe authorslabel askontrast, the notion covering
guantificationaphenomenaf a moreformal semantimature(Rooth1985,1992,
Krifka 1991-92 etc.). V&V usethetermkontrast

asa cover term for several operatoilike interpretationsof focusthat
onefinds in the literature: identificationalfoci, exhaustvenessfoci,
contrastve foci, contrastie topics, and also interrogatve wh-words,

1This paperis basedon chapter8 of my Ph. D. dissertation.| would like to expressgratitude
to my committeememberdor all the help| receved from them: Mary CatherineO’Connor Bruce
FraserEnric Vallduvi, CatherineV. Chvary, andShanlg Allen. Specialthanksgoto my first reader
PaulHagstrom.
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which have beenseerasparadigmati¢foci” by mary semanticistand
syntacticians...

Thebasicideabehindthe notion of kontrastis the following: if anex-
pressiora is kontrastve, a membershipsetM={...,a,...} is generated
andbecomesvailableto semanticcomputatiorassomesort of quan-
tificationaldomain.(V&V : 83)

V&V provide a corvincing setof datafrom Finnish,Hungarian,and Catalan
(with referencedo Englishandotherlanguagesjo demonstratéhat kontrastve-
nessandrhematicitymustbetreatedseparatelyThey assigrnformal featuredK:+]
for kontrastve elementsand [K:-] for non-lontrastve ones;similarly, [Rh:+] for
rhemesand[Rh:-] for themes.Thus,therearefour possiblecombinationof these
featuredor ary givenelement:

1. [K:+; Rh:+] — this combinationhasbeendiscussedn literature underthe
labelof contrastivefocus(also,identificationalfocusandexhaustivenesto-
cus;?

2. [K:+; Rh:-] —this combinatiorhasbeenknown ascontrastivetopics®
3. [K:-; Rh:+]-regular, non-kontrastve rhemesopr foci;

4. [K:-; Rh:-]—regular, non-lontrastve themespr topics

As pointedout by V&V, in differentlanguagedontrast is expressedy dif-
ferentlinguistic resourcesFor example,in Englishkontrastis signaledmainly by
prosodywhile in Finnishit is encodedby syntacticposition. Moreover, thereis
a conflict betweena limited setof structuralresourcesn a languageanda setof
interpretve cateyoriesthatneedto be expressed.

Thegoalof this paperis to demonstratéhattheuseof thenotionof kontrastcan
beextendedrom aclause-lgel notionto oneconnectingheclause-lgel structure
andthestructureof discourse Eventhoughthis set-generatingoweris encodedn
the clausallevel, it is oneof thelinguistic meanghatholdsthe discourseogether
andreflectsthe speakr’s assumptiongboutthe hearers stateof knowledgeand
attention.

The linguistic evidencefor this claim comesfrom discourseparticlesof col-
loquial Russian-to, ze andved’, which are analyzedaslexemeswhoseprimary
functionis to signal,or unambiguouslynark, kontrastandwhich arelabeled‘k on-
trastve marlers, or “k-markers” (McCoy 2001).

2ps pointedout by V&V, thereis an additionalvariable presentin this combination,i.e., the
scope:[K:+] hasascopeand[Rh:+] hasa scopeandthey neednotbut maycoincide.l will indicate
the scopeof the kontrastve elementwithin therhemeby [ k /rheme- - 1-

3V&V (107,fn. 4) male animportantpointthatnotall thematicconstituentsanbe kontrastve:
only links (i.e., pointersto a specificfile cardfor the entry of rhemeg canwhile tails (i.e., the re-
mainingpartof them@ cannot(seeVallduvi 1992for terminology). The scopeof the [K:+] element
within thelink will bemarledhereby [ /Link --- |-
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Until recently only descriptve analysesvereavailablefor this groupof parti-
clesandparticleso, ze andved’ werelabeled‘emphatic; “contrastve; “intensi-
fying,” “expressie;” “emotional; “strengthening,“enunciatve; etc.,with further
classificationof context-dependeninultiple meaningsor functionsfor eachparti-
cle (seeVasilyera 1972, collectionof articlesin threevolumesof LesParticules
Enonciativesen RusseContempaain, etc.) However, descriptve approacheso
theseparticleshave provedinadequatenda searchfor anunderlyingmeaningof
(someof) theseparticlehasbeeninitiatedin thefollowing works: Bitextin (1994),
Parrott (1997), Bonnotand Kodzase (1998), Feldman(forthcoming). However,
theseearlystudiesn the“unifying” directionhave their limitations: they areeither
basedn asingleframeavork and/orchooseo dealwith unifying asingleaspecof
the particle(s) suchasdiscourseole or cognitive statusof informationmarked.

In the previous analysesthe placementules of theseparticlesat the clausal
level madereferenceo eitherthe positionof the particlewith respecto a prosod-
ically prominentelementor to someinformation structureconstructas ‘theme-
rheme’, ‘topic-focus’, etc. However, no comprehense semantiocexplanationhas
beenofferedfor explaining what the prosodicmarking is usedfor andwhat the
relationshipbetweenprosodyand information packagingat the clausallevel is.
Similarly, the discourseaole of theseparticleshasbeenanalyzedasgiving riseto
multiple implicaturesandinferencepatternsandthuscontrituting to the cohesion
andcoherencef discourse.

In this paperit will be shavn that suchpropertiesof theseparticlesastheir
positionin the clauseandtheir role in discourseare consequencesf their two
essentiapropertiesask-marlers:

1. thetypeof setit marksandthetype of membershipvithin this set;

2. thecognitve statusof thereferentamarkedby it.

Below, these3 particleswill be givena unifying analysiswhich integratesthe
following currentframeworks: the theoryof “kontrast”(V&V); cognitive statuses
of referentsn discours€Yokoyamal986,Gundel Hedbeg, andZacharskil993);
informationpackagingon the clausallevel (Vallduvi 1992);andhierarchicalrga-
nizationof discoursgBiiring 2000).

Thedatacomefrom avariety of colloquial Russiartexts, suchasProtassea’s
corpusof the CHILDES databasgMacWhinng 2000) and Zemskajaand Ka-
panadzg1978). The structureof the paperis the following: in the next three
sections the kontrastve propertiesandtheir consequencewill be discussedor
eachparticle individually, with particle —to given a more detailedanalysisthan
particleszeandved’ The final sectionsummarizeghe findings with respectto
what the analysisof thesethree particlesas k-markers revealsaboutthe role of
kontrastatthe clausalanddiscoursdevels.

4For similar proposalsseeKanena and Gabriele(1995), van Kuppevelt (1995, 1996a,b),and
Roberty1996).
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2 K-Mark er-TO

I will first discusswo essentiapropertiesof —to: thetype of setandthe cognitive
statusof informationmarked by it. Thenl will demonstratdnow theseessential
propertiesdetermineghe positionof —to in the clauseandits rolein discourse.

2.1 Typeof SetMark edby -TO

Particle—to marksa setof setsof relatedpropositiongequialently a setof ques-
tions)whichis generatetby introducingalternatvesto akontrastve elemenwithin

the link anda kontrastve elementwithin the rheme Consideran examplefrom

CHILDES:

(1) [Varjaandhermotherarelooking atapictureof adogwho putherpawr on
abear They first discusshe dog, thenstarttalking aboutthe bear Varja
getsdistractedby takinga scoopinto herhand.Mothersays:]

U tebjaTO sovok,a chto u medwedjav lape? (cHiLoes sance)
At you-TO scoop but whatat bear in paw

YOU(-TO) have a SCOORbut whatdoesthe BEAR have in his pav?

Theinformationstructureof the (Englishversionof the) utterancecontaining
—to is shavn in (2). Below it, in (3), a generalizedstructureof the utterancewith
—tois given:

(2) [+kswink You] (-TO) have [+k/rRheme@SCOOP]. ..

(3) [+kuink Al-TO hasproperty[+«/rhemeX]

Thedefault casefor (3) is whenthekontrastve (elementwithin the)link A belongs
to a setof entities: M1={A, B, C, ... } andthe kontrastve (elementwithin the)
rhemex belongsto a setof properties:M,={x, y, z, ... }.% Thus,the proposition
X(A) markedwith —TO makesthehearemgeneratea setM3, shavn in threealterna-
tivewaysin (4/5/6).1n (4), thesetM3 is representedsa setof setsof propositions,
in (5) the samesetis shavn asa setof questiongfollowing Hamblin 1958/1973
andKarttunenl1977),andin (6) thesetM3 marked by —to is shavn graphically:

SHowever, amoremarked (i.e., lessfrequent)scenarids alsopossiblei.e., whenthekontrastset
for links is a setof propertieswhile the setof alternatvesto therhemeconsistsof entities,asin (i):

(i) [Varjacant stoprunning.Motheris asking:whois theonerunning?]

NU  [+k/Rhemekto] [+k/Link begaet]TO? (CHILDES,stance2)
Well who is-runningTO

As for somebodyunning¢TO), whois doingthis?
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@) Ms={{ x(A), y(A) z(A)...}
{ x(@B) y@®B) zB)...}
{ x(C), y() z(C)...};...}

(5) M3={What is true of A?; Whatis true of B?; Whatis trueof C?;... }

(6) Thesetof setsof propositiongor, a setof questionsM3 markedby —TO:

QuestionUnder Discussion:
Which entity possesseshatproperty?
Ve X} N\
subq subg ... subg,
What propertydoesA hawe? WhatpropertydoesB have? WhatpropertydoesC have?
e N VAV A N\ v 4 pY
X(A)-TO y(A) z(A) x(B) y(B) z(B) x(C) ylC) z(C)
So,theprimaryfunctionof —to is amarlker of asetof setsof propositionsvhich
is generatedy introducingalternatvesto the kontrastve link andthe kontrastve
rheme.While for the propositioncontaining—to thetruth valueis asserted is not
the casewith thealternatve propositionsithey areonly madesalientwith the help
of —to.

2.2 Cognitive Statusof ReferentsMark ed by -TO

Particle-to marksinformation(estimatedy thespealer to be)known to thehearer
but not activatedin the hearers mind atthetime of the utterancé.

How canthe speakr assumehattheinformationis alsoknown to the hearer?
The spealker cansafelyassumehat the heareralsoknows the informationif this
informationis sharedhrough:code(languageculture),eng/clopedicknonvledge,
deixis,or commonexperiencgfor moredetail, seeYokoyamal986). Theexample
in (7) illustratesa speectsituationwherethe sourceof the spealkr’s assumption
aboutthe propositionmarked by —to beinglocatedin the hearers knowledgesetis
deixis,while in (8) it comesfrom commonexperience:

(7) [A toB, afteralongsilence,onthetop of amountainbeforedawn]

TiSinaTO  kakaja! (Vasilyeva 1972:68)
QuietnessTO what

‘How quietit is! or:
‘As for the stateof quietness{TO), how quietit is!’
(Vasilyeva’s translation:How wonderfully quiet!)

6Sinceall threeparticlesare capableof markinginformationwhich is, in spealer’s estimation,
currentlyactivatedin the hearers mind or inferablefrom informationlocatedthere,l am primarily
concernedvith cognitive statuseshatarelocatedfurther away from theinformationwhich is atthe
centerof the speakr’s andthe hearers attentionat the momentof the utterance.
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(8) [Varjapracticespulling lacesthroughholes. After several otheractvities,

Mothersays:]

Oj, slushaja mys  toboj[ +kiLink chernen’ki]-TO shnurochek
Ohlisten but we with you black-TO lace-DIM
[+k/Rhemetakni  razu eshche ne prodeali], da?

so notonceyet  evenNEG pulled-throughyes
(CHILDES,skanceb)

‘Oh, listen,asfor theBLACK(-TO) lace,youandl havent pulledit through
yetevenonce,right?’

To summarizehe essentiapropertieof —to asa k-marlker: with respecto the
type of setmarked, -to marksa setof setsof propositionswvhich differ from each
otherin thevaluesof thekontrastve link andthekontrastve rheme.With respecto
cognitive statusof informationmarked by —to, this informationis assumedy the
spealkr to beknown to the hearetbut not actvatedin the hearers mind atthetime
of the utterance n the next subsectiorl will demonstrat¢hatthesetwo essential
propertiesof -to determindts positionin the clauseandits role in discourse.

2.3 Conseguences:
Position in the Clauseand Role in Discourse

Thepositionof —to in theclausds bestanalyzedvith respecto theelemenimarked
[+kontrast]. Thus,-to is anenclitic to the kontrastve elementwithin thelink. This
is a directconsequencef its kontrastve properties:first, the kontraston the link
valueresultsin a setof setsof propositiong(cf. similar treatmentof “contrastve
topics” in Buring 2000, etc.); secondthe cognitve statusof informationmarked
by to — known to the hearerbut not actvatedin the hearers mind — is more
compatiblewith the functionof thelink thantherheme

Therole of —to atthediscoursdevel is alsoa consequencef beingamarler of
asetof questiongequivalently a setof setsof propositions). In adiscourseree,
asin (9), arny questionunderdiscussior(QUD) canbeconstrainedy k-marker -to
in theway asshavn in (6):

9) DiscourseSituation

v { ¢
QUD; QUD, QUD,

’Another consequencef the kontrastve natureof o is its multiple implicaturesproposedn
the literature. Since—to is a marker of a setof setsof propositions,it also marks contrastand
emphasisfunctionsas a theme/topicmarker or a marker of contrastve topics, implies plurality,
etc. The following implicaturesare consequencesf its secondessentialproperty—amarler of
information(assumedby spealer to be) known to hearerbut not activatedin discourseyet: amarker
of unexpectednesin addressinga topic; the fact thatit addsa tone of familiarity, corversational
spontaneityintimagy, etc.
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To summarizethe notion of kontrastis the coresemantianeaningof particle
—to: by analyzingit asa marker of a setof setsof propositions(equvalently a
setof questions)and as marking referentsknown to the hearerbut not currently
activated,its positionin the clauseandits role in discourseareaccountedor.

3 K-Mark er ZE

K-marker ze differs from —to in both the type of setand cognitive statusof in-
formationmarked and,accordingly its otherimportantpropertiegpositionin the
clausefolein discourseetc.) arealsodifferentfrom thoseexhibited by —to. How-
ever, aswith —to, kontrastvenesss the coresemantianeaningof this particleand
determinests distribution.

3.1 Typeof SetMark edby ZE

Particle ze marksa setof propositionswhich differ from eachotherin the value
of (atleast)oneterm. The kontrastsetfor Ze containsmemberswhich are mutu-
ally exclusive: if onepropositionis true, the otherone(s)is/arefalse. Thus,the
relationshipamongthe membersof the Ze setoften involves (binary) opposition,
contradictionpr negation. Thekontrastsetmarkedby zeis generalizedn (10)and
illustratedwith a sampleof naturallyoccurringdatain (11):

(10) The kontrast setmarked by ZE:
M={ X, X" }, whereX=-X’
(Xis trueif andonly if X' is false)

(11) [Vvarjanoticesafly onthewindowsill andaskshermotherto kill it]
VAR: Onamuxa,muxa.
MOT: Muxa, muxa,da.
VAR: Ubit’, ubit’ ee!
MOT: Onazheuzheubita. (CHILDES,stanced)

VAR: It'safly, afly.
MOT: A fly, afly, yes.

VAR: Kill, kill it!
MOT: It (z8 is alreadykilled.
Gloss:

Onazhe[;k uzhe ubita).
she ze alreadykilled (participle).

‘(But) it (z€ is alreadykilled.

In (11), mothers utterancewith Zecorrectshe presuppositiomf Varja’s previ-
ousutteranceKill it!, i.e., Thefly is alive. The membersf thekontrastsetmarked
by zearemutuallyexclusie: it is impossiblefor thefly to bealive (presupposition
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of Varja’s utterancepndto be alreadykilled (mothers utterancecontainingze at
thesametime 8

3.2 Cognitive Statusof ReferentsMark ed by ZE

Particle ze marksthe membershipset, one memberof which is actvatedin the
hearers mind at the time of the utterancewhile the other(incompatible)member
is viewed by the spealer asthoughit is (or shouldhave been)known to the hearer
andshouldhave beenactivatedatthis time.

For example,in (11), theactvatedmemberof thesetis Thefly is alive (presup-
positionof Kill, kill it!). The othermemberof the set(is treatedby the speakr as
thoughit) shouldbeknown to thehearerand,therefore shouldbeactvated—i.e.,
in thespealker’s estimationthereareenoughvisualcuesfor the hearerto malke the
correctconclusion(Thefly is alreadydead.

Now let us considersomeconsequencesf the essentiapropertiesof Zzeasa
k-marler.

3.3 Consequences:
Position in the Clauseand Role in Discourse

Theplacemenbf particlezecanbedefinedwith respecto thekontrastve element,
which is a propositionakerm (usuallywithin therhemg. The conditionof mutual
exclusivenesgor binary opposition)on the setmarked by ze malkesthis particle
a good candidateof marking rhematickontrasts,especiallycasesof kontrastve

8An interestingcaseis the useof zewith wh-words. This caseis somavhat cumbersomeor
the presentanalysis:how in the world canthe kontrastsetbe mutually exclusive with wh-words?
It seemghatthereis a way out of this paradox: ze with wh-wordsis usedto indicatethat from
the spealker’s point of view, the setof possibleanswerds empty of reasonablalternatves (andis
now opento unreasonablalternatves). While the setof possibleanswerss empty of reasonable
alternatves for the spealer, it might not be so for the hearer: the spealkr expectsthe hearerto
provide an answer(which is probablynot so unreasonabléom the hearers point of view). An
example,recordedn ahomesetting,is providedin (i):

(i) [Fatherputsaway his sons library booksandtells him that mothertook thembackto the
library (which shedid notdo). Theboy asksmotherif sheindeedtook themback. Shesays
‘no’. Hethensays(in thepresenc®f bothparents):]

U kogozemnetogdasprosit'?
‘Who (26 (in theworld/thehell ... ) shouldl askthen?’

In (i), from thespealer’s point of view, thesetof reasonablanswergindividualswho canprovide
an answer)is exhaustedor empty; the child now throws the ball to the parentswho might be able
to provide an alternatve explanation,which at this pointin discoursds viewed by the child asan
unexpected/non-predictable/unreasonaaliernatve. However, the answerto the child’s question
is indeedknown to the parent(s)who optednot to reveal it to him. It seemsthat an explanation
alongtheseline would bring us ascloseto the mutually exclusive setaswe could possiblygetwith
wh-words.
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verumfoci® — i.e., kontrastnot on the lexical meaningof the verb but on some
verbalinflectional cateyory, suchastense,aspectetc. It is possibleto translate
utterancesontainingzeascase®f rhematicpolarity of verumfocus;for example,
alternatve translationdor the utterancewith zein (11) arelt [=the fly] IS already
killed or It is ALREADYX killed.

Theroleof Zein discourseés alsoaconsequencef its kontrastve propertiesze
refersbackto asalientelementor someunresoled (from the speakr’s viewpoint)
questionin the discourseor discoursesituation®

To summarizepy analyzingparticlezeasa marlker of a setof mutually exclu-
sive propositionsandasa marker of informationwhich is relatedthroughthe set
relationshipto informationthatis activatedin discourseits distributional proper
tiesattheclausalanddiscoursdevelsarelargely accountedor.

4 K-Mark er VED’

Etymologically particleved’ is aform of theverbvedat'‘to know’, from whichit
hasinheritedfactvity.

4.1 Typeof SetMark ed by VED’

Similarly to ze particleved’ marksa setof propositionswhich differ from each
otherin the value of at leastoneterm. However, thereareimportantdifferences
betweerthem:for ved’' the setmembershijs restrictedto propositionsvhich have
illocutionaryforce of assertiongwhile Zedoesnot have thisrestriction).Also, the
membersof the setare not mutually exclusive (asin the caseof 26 but rather
supplementaryywhenved’ doesexpresscontradiction,it is more of the ‘yes,but
... type.

The examplesin (12-13) illustrate that the differencebetweenze and ved’
comes(partially) from the differencebetweena mutually exclusive set( z¢ and
asupplementarget(ved):

(12) [VarjaandGrandmothemlrelooking at a picture of birds standingon the
ground. Varjabelievesthatthe birds have fallendown. Grandmothecor
rectsVarja: sincethey arestandingandnotlying down, they have notfallen
down:]

*VAR: Etapit’ki.

9Thanksto Enric Vallduvi for pointingthis out.

1O0Multiple implicaturesassociatedvith Ze at the discourseevel canalso be viewed as follow-
ing from its two essentiaproperties. Sincezeis a marker of a restrictedset, containingmutually
exclusive propositionsit is subsequently marker of contrast,a marker of emphasisa marker of
contrastve focus,a marker of contrastve topic, it addsa tone of anindisputableagumentandis
perceved asa verbalattackon hearer etc. From beinga marlker of activatedinformationwhich is
to alarge extentknown to the hearer it follows thatZe canalsobe analyzedasa marler of arefer
encepointin the activateddomainof referenceasbeingperceved to be a verbalattackon hearey
asaddinga toneof anindisputableandirrefutableargument,andcorveying emotionsof irritation,
anngance,andimpatiencegtc.
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%eng:Thesearebirds.

*VAR: Upai.

%eng:Fell down.

*GPP:Oni neupali.

%eng:They did notfall down.

*GPP:Pochemuwhety dumaesh’chtooni upali.

%eng:Why do you think, thatthey fell down.

*GPP: Odnastoit na penechk, drugajastoit na zemle,a tret’ja stoit na
zemleszadipenechka.

%eng: Oneis standingon a little stump, the secondis standingon the
ground,andthethird is standingon the groundbehindthe stump.

*GPP: Vot tak, szadipenechka.

%eng: Thatway, behindthe stump.

*GPP:A pochemuy dumaesh’chtooni upali, oni zh nelezhat,oni stojat.
%eng: And why do you think, thatthey fell down, they arenot lying, but
standing.

*GPP:Kogdakto-nibud’ upadeton lezhit.

%eng:Whensomebodyalls, helies down. (CHILDES,stance3)

GPP:Pochemwzhety dumaesh’chtooni upali.
‘Why (z9 in theworld do you think thatthey fell down!

GPP:A pochemuy dumaesh’chtooni upali, oni zh nelezhat,oni stojat.
‘And why do you think thatthey fell down, they (z€ arenotlying down, they are
standing.

In (12), zemarksa setcontainingmutually exclusve membergthusit conveys
emotionsof contradiction,correction,andis perceved asa ‘verbalattackon the
hearer’): Varja believes that The birds fell down (sincethey are standingon the
ground and not flying), while the Grandmotherefutesthat by sayingthat The
birds did not fall down (sincethey are standingandnot lying down). Later, this
argumentis broughtto a mediatoy Varja’s mother(Katja). In presentinghe gist of
theargumentto Katja, the Grandmotheusesved’ andnot Ze(sinceno opposition
is expectedrom anadultwho knows thelexical meaningof upali ‘fell down’):

(13) [Grandmothere-tellstheagumentaboutthe“fallen” birdsto the mother]

Vot onagovorit, chtoeti  ptichki  upali, a jaschitaju,chto
PART shesays, that thesebirds-DIM fell-down, andl think that
oni [+x ne upali], oni [;k Stojat ved’ nanozhkax ].
they NEG fell-down, they are-standinged’ on feet-DIM
(CHILDES,skance3)

‘So shesaysthat theselittle birds fell down and| think that they did not
fall down, they arestanding(ved) you know, ontheir feet:

So, in (13) ved’ marksa supplementarget, the membersof which are syn-
onymsratherthanantoryms (thus, it constitutesan ‘extensionin logic’ andnot ‘a
verbalattack’): { Thebirdsdid notfall down; Thebirdsare standingon their feet.
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4.2 Cognitive Statusof ReferentsMark ed by VED’

Similarly to —to, particleved’ marksinformationknown to the hearetbut not acti-
vatedin the hearers mind at the time of the utterance.The differencebetweerze
andved’ comes(partially) from the differencein the cognitive statusof informa-
tion marked. Considerexample(14) from ZemskajeandKapanadz€1978:52-53;
glossesandtranslationadded):

(14) [Tworetiredballetdancersadpreviouslytalkedaboutwhatgreatactorsthey
usedto work with in their youth. Later, oneof themrealizesthatthey forgot
to mentiontwo of themostfamousactorgCirkov andCerkas®@) andreminds

herfriend aboutthat]
A:  Kogdamy stobojgovorili o mjuzik-holle,my govorili: ax kakiebyli
aktery!
‘When you and| talked aboutthe music hall, we were saying“Oh
whatactorswerethere!™

Mys tobojved ne skazalitto tam byl Cirkov, tam byl
We with you ved’NEGsaid thattherewasCirkov, therewas
Cerkaso!...

Cerkaso 5
‘You know, we did not say that therewas Cirkov there,therewas

Cerkasw there!..

B: [overlappingwith theendof the precedingutterance]
Dagospodi!Cerka-a-sg, Cirko-o-v...
‘Oh, my god! Cerka-a-s@ Cirko-o-v...

In (14),ved’ marksinformationknown to boththespealkr andthehearemhich
is notactivatedin the hearers mind atthe moment:talking aboutwhatgreatactors
werein the theaterat the time whenboth of the interlocutorsworked there,they
forgot to mentiontwo mostfamousactors.

4.3 Consequences:
Position in the Clauseand Role in Discourse

Similarly to theothertwo particles thepositionof ved'’in theclauses bestdefined
with respecto the kontastve element:it is eithera proclitic or anenclitic to such
element

The discourserole of ved’ is determinedby the type of setit marks: being
a marler of a supplementarget, it relatesmembersof the setto eachother by
building a superquestionabove them?!!

11Also, multiple implicaturesof ved’ canbetreatedasconsequencesf its kontrastveness:since
ved’ is a marker of a (supplementary}etof propositions(assertions)it is a marker of contrast,a
marker of emphasisanassertiormarler, etc. Sinceved’ (like —to) is amarlker of informationthatis
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| -TO ZE | VED’
ESSENTIAL PROPERTIES:
Type of set| A set of sets of | A setof mutuallyex- | A supplementary
marked propositions (= a | clusive propositions| set of propositions

set of questions);| which differ in the | which differ in the

requires two [+K] | valueof at leastone | value of at leastone

elements:in the link | [+K] element [+K] element

andtherheme
Cognitive Familiar to the| One member: in | Sameasfor-TO
status of | hearer but not ac- | focus or activated
referents tivated in his/her| the other member:

mind (treated as) familiar

andactivated

CONSEQUENCES:
Position in a | Enclitic to [+K] ele- | Enclitic to [+K] ele- | Procliticor encliticto
clause ment,usuallylink ment [+K] element
Role in dis- | Generatesa set of | Refersbackto salient| Generatesa set by
course sub-questions (sis- | elementor someun- | building a super

ters dominated by | resohed  question| question above the

thesameQUD); par | in  the previous | memberof theset

tially answersQUD | discourse

andmakessalientthe

othersub-questions.

Tablel1.1: Comparingkontrastve Markers—TO, ZE, andVED’

To summarizeved hasbeenobseredto sharecertainpropertieswvith zeand
otherpropertiesvith —to. By addressinghe question®f whattypeof setandwhat
cognitive statusof informationeachof theseparticlesmarks,their differencesand
similaritiesareexplained.

5 Conclusion

Thenotionof kontrasthasbeenfoundto be a coresemantianeaningof suchlexi-
calitemsasparticles—o, Ze andved’ thesdexemesareanalyzedasunambiguous
markersof kontrast.The coresemantianeaningof eachof theseparticleshasbeen
foundto encompassno issuesthetypeof setandthe cognitive statusof referents
marked by eachof theseparticles.Amongimportantpropertiesof theseparticles,
which areneverthelesdreatedasconsequencesf their essentiakontrastve prop-
erties,arethe placemenbf the particlesat the clausallevel andtheir role in the
organizationof discourse. Their distribution propertiesand the choiceof parti-
clesin aparticularcontext is alsomotivatedby the differencesn their kontrastve

assumedby spealer to beknown to hearermut not activatedyet, it is a marker of unexpectednesm
addressing topic, a marker of eng/clopedicknowledge,andit is perceved asa (polite) reminder
etc.
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nature.Thefindingsaresummarizedn Table4.3.

Theexampleof thesethreecolloquialRussiarparticlessuggestshatthenotion
of kontrasthasapplicationsbeyond the level of the clauseto sene asa construct
which connectghelevelsof clausalanddiscoursestructure.
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Contrast from a Contrastive Perspectve
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1

ABSTRACT. Themainconcerrof thepaperis to addressomeproblemsthatarisewhendefining
the conceptof contrast andto clarify the relationbetweencontrastand otherconceptf infor-
mationstructure.As to the definition of the notionof contrastwe needto separatehe semantic
andpragmaticaspect®f contrastrenessaswell asidentify differenttypeswithin thesetwo main
catgories. Thereis alundantcross-linguisticevidencefor the hypothesighat certaintypesof
contrasimotivatea morefine-grainedanalysisof topicality andfocusing.It will beargued,how-
ever, that contrastienessnot only is a relevant featurefor the parametrizatiorof topicality and
focusing,but thatcontrasindeedrepresentanautonomougoncepbf informationstructuring.

Intr oduction

The main concernof the paperis to clarify the relationbetweencontrast andthe
two mainconceptof informationstructuretopic andfocus This requiresa defini-
tion of contrastandthe specificatiorof thecompatibilityof differentcontrastypes
with focusingandtopicality.

| will aguefor thefollowing assumptions:

(i) thenotionof contrasts alinguistically relevant phenomenonanddoesnot

(ii)

(i)

only arise“from particularinferenceswhich we drav on the basisof given

corversationaktontexts” (Lambrechtl994:290): thefeaturecontrastreness
hassyntacticandphonol@ical consequencesgr therealizationof topic and

focus;

thedistinction of differ ent typesof contrastis necessarin orderto explain
its impacton linguistic forms,andabore all the separatiorof the pragmatic
level of contrastienessrom the semanti¢ quantificationallybased)evel is
required,;

thelinguistic statusof contrast mustbedifferentiated:.contrasis notsimply
afeatureof topicality andfocusing,but it seemglausibleto regardcontrast
—in certainlanguagesndin certainconstructions-asa furtherautonomous
“packaging phenomenon”’Onthebasisof cross-linguistievidencecontrast
mustbeincludedinto theinventoryof pragmaticcateyories.
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| would like to startmy discussiorwith someintroductoryremarkson the basic
notionsof contrasttopic andfocusandtherelationsbetweerthem.

Accordingto atheoryneutraldefinition(cf. Bumanri990:419),thenotionof
contrast hastwo maindimensionsfirstly, it is usedasasynorym for “opposition”
— eitheron the paradigmaticor syntagmatidevel — andsecondlyit alsoincludes
alsoanotheraspectnamelyhighlightingby accent.

The notion of focusis relatedto highlightingin somesensetoo. The view
thatfocusis the “information centreof the sentence’and containsthe new, non-
presupposegart of the utterances widely acceptedn the literature. It is fore-
groundedmostoften by stresswhile therestof the utteranceaemainsin the back-
ground. Besidesthis syntagmatiqhorizontal)type of highlighting, it is claimed
that highlighting in the paradigmatiqvertical) dimensionmay also be involved.
The basicideais thata setof alternatvesexistsfor the focusedconstituentwhich
standsn oppositionto all of them. Obviously, thetwo mainpropertiesof contrast
- oppositionin two directionsand highlighting - are alsotypical of the notion of
focus.Contrast andfocusarethusoftenregardedasvery closelyrelatedconcepts
in linguisticresearch.

Accordingto anextremeview, focusingis alwayscontrastie - andasall utter
ancesontainafocus,all utterancesnustnecessarilype contrastie - or asDretsle
(1952) putsit, “all contingentstatementgontrast] ... ] onestateof affairs with
another”. While Bolinger (1961: 87) defendsthe view that“in a broadsensesv-
ery semanticpeakis contrastie”, Dretsle (1972: 412) arguesthat “contrastve
statementsimustberegardedasa specialclass becausé¢hey “embodyadominant
contrast,a contraste focus, a featuredexclusionof certainpossibilities”. In ex-
amples(1) and(2) from Dretsle, differentcontrastsare featured:in (1) the verb
sold but in (2) the nominalphrasemytypenriter standsout asthefocal pointand
embodieghe dominantcontrast:

(1) I soldmy typewriter to Clyde.
(2) | soldmytypewriter to Clyde.

The decisisonasto whetheror not focusingis inherentlycontrastie dependson
howv importantwe judge dominantcontrastto be. If not only highlighting, but
further conditionssuchas “a featuredexclusion of certainpossibilities” needto
be met for contrast,thencontrastcanonly be an optionaland not an obligatory
propertyof focusing.

As to topic, threedefinitionsdominatethe linguistic landscape Firstly those
which definetopic asthe notion of aboutnesgReinhart1982)or asan “address
pointer”, alsocalled“link” by Vallduvi (1992). Accordingto anotherinfluential
view, the topic shouldbe regardedasthe notion of frame “the topic setsa spa-
tial, temporal,or individual framevork within which the main predicationholds”
(Chafe1976:51). A third definitionof topicis givenwith recourseo old informa-
tion: thetopic is eitheridentifiedasgiveninformationor in wealer versions,the
“givennesgondition” is animportantpartof topicality.
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In noneof thesethreedefinitionsdo the propertiesof topicality have a direct
relationto the notion of contrast. The separatiorof thetopic from therestof the
sentenceanbe madein an explicit, emphasizedvay, but this is not necessarily
so. In the analysisof the relation of contrast to topic, their compatibility is a
controversialissue especiallyin theorieswhereemphasionly canbe assignedo
focus.

2 The definition of the notion contrast

The mostimportantcriteriathatare discussedn theliteraturein connectionwith
thedefinitionof contrastarelistedbelav with regardto their hierarchy(in orderof
importance):

¢ highlighting

e dominantcontrast

e membershipn aset

e limited setof candidates

e explicit mentioningof alternatves

Therelevanceof thecriteriais judgedin differentways- leadingto differenttypes
of distinctionsbetweerthe contrastre andnon-contrastie, regularfoci. It is im-
portantto note that the judgementsare partly dependenbn the theoreticalap-
proach,partly on the type or numberof languagedaken into consideratiorand
the presencef obligatoryformal markingof thedistinctionin theselanguages.

Thebasicrequirementor contrastrenesss the existenceof highlighting. Not
only Bolinger links every semanticpeakto contrastreness,but also Lambrecht
(1994)regardshighlighting asa sufficient conditionof contrast.Accordingto the
overwhelmingmajority of linguists,though the existenceof a“dominantcontrast”
dividing the utteranceinto two parts- backgroundalso called“presupposition”)
andfocus- is a necessaryequiremenbf contrast. Rochemon{1986: 52) distin-
guishescontrastie focusfrom presentationaiocuson the basisof this criterion.

A further condition of contrastis membershipn a set, namelythat we can
generatea setof alternatvesfor the focusedconstituent or asJaclendof (1972:
243) putsit “a coherentclassof possiblecontrastswith the focus! This condi-
tion is regardedas a suficient prerequisiteof contrastalso by linguists working
in the frameavork of “Alternative semantics”(e.g. Rooth 1985). In mary ap-
proacheshowever, “membershipin a set” is narraved down to the requirement
of aclosedset. Thedecisve criterionfor contrastvenesss thus,accordingo Hal-
liday (1967),Chafe(1976)andRooth(1992),the availability of alimited number
of candidatesHalliday (1967:206)defines'contrastive” “as contraryto somepre-
dictedor statedalternatve” andChafe(1976: 34) alsofavourstheview — opposed
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to Bolinger's suggestion- that “contrastve sentencesre qualitatively different
from thosewhich simply supply new informationfrom an unlimited setof possi-
bilities”. Whenthesetof possibilitiess unlimited,thesentencsuppliesonly “new
information” andfails to be contrastie.

While Chaferegards“the limited numberof candidates’asthe essentiallis-
tinction betweencontrastie and non-contrastie readings,Jacobs(1988: 113)
claimsthat the candidatesxcludedmustbe explicitly mentionedin the context.
Accordingto Jacobsthefocusof negationis thusinherentlycontraste (3), while
thecontrastvenessf foci of theillocutionaryoperatorss context-dependentonly
presenin caseof explicit mentioningof alternatves(4):

(3) DiesesBuchhatmir nicht, KlausempfohlensondernGérda.
F2

(4) A: Ichfirchte,daBwiederdie Schwedengevonnenhaben.

B: KeineAngst! Diesmalhabenwir gewonnen.
F1

(5) WieRtdu,wergenvonnenhat?Wir (habengevonnen)!
F1

Therearefurther controversialquestionsn connectiorwith the definition of con-
trast, namelywhetherit shouldbe regardedas a gradientor distinct notion and
whetheror not contrasts anindependenphenomenoif informationstructure.

If oneshareBolinger'sandLambrechts opinion,accordingo whichfocusing
is alwayscontrastie, thenutteranceganonly be usedcontrastrely andit is only
possibleto speakof “clear or lessclearinstance®f contrastteness” Evenfor this
gradientapproactthe “clearestinstancesf contrastteness’arethose"in which
a focusdesignatunexplicitly contradictsa statedor predictedalternatve” (Lam-
brecht1994:290). Most approacheamue, hovever, for the non-gradientharac-
ter of contrastvenessandfor adistinctionbetweercontrastve andnon-contrastie
caseon the basisof oneof the abore-mentionedtriteria. A relevanttaskfor lin-
guistictheoryis to take a standin this controsersy by expandingthe datato alarge
numberof languagesothatcross-linguisticallyalid agumentscanbe made.

The secondmportanttheoreticalquestionis the linguistic statusof contrast
basedon the impactof contraston linguistic realization. The standardview rep-
resentedy linguistsworking within differenttheoreticalframeworks (seeabove
Dretsle, Bolinger, Halliday, RochemontRooth,Jacobsetc)is thatcontrastcannot
be regardedasan independenphenomenormf informationstructure but only as
a featureof focusingandtopicality, which senesto further parametrizeéheseno-
tions. Analysingcontrastasa “packagingphenomenonivas,however, suggested
by Chafein 1976andalsoby recentlinguistic analyse®of Finnishdata.
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3 Thelinguistic relevanceof contrast - within focusingand
topicality

In oppositionto the view accordingto which contrastre casescannotclearly be
separatedrom non-contrastie onesthereis alundantevidence(i) thatcontrasin
mary languageganbe optionally marked or even mustbe marked by grammat-
ical meansand (ii) that certainformal phenomendgsyntactic,morphologicaland
phonological)canonly be explainedwith recourseo the notion of contrast.Con-
sequentlycontrastshouldbe a linguistically relevantphenomenorandnot only a
cognitvely motivatedcateyory.

3.1 Contrast vs. Focus

Contrast-or the presencef certainkinds of contrastveness- motivatestheinter
nal differentiationof focusing. It is plausibleto assumehatthe notion of contrast
appliesonly to thosefoci which operateon predictedor statedalternatvesanddo
not simply expressnew information. A further differentiationof contrastve foci
seemgo be motivatedby the statusof alternatves: explicitly mentionedalterna-
tivestriggerothersyntacticpatternghansimply predictedalternatves.

A distinctionbetweentwo maintypesof focusingis suggestean the basisof
empiricaldatafrom Hungariarby E. Kiss (1998). Thedichotomy “identificational
focus”vs. “informationfocus” is basedn differencesothin syntacticrealization
andsemanticallyrelevant content. The mostimportantsyntacticdifferenceis that
theinformationfocusremaingn situ (6) while theoperator(“identificational”) type
mustbe movedto a specialoperatomposition,in Hungariane.g. into the preverbal
position(7) (cf. E. Kiss 1998:249):

(6) Mari ki nézettmaganakEGY KALAPOT.
‘Mary pickedfor herselfA HAT.

(7) Mari egykalapot nézettki macganak.
Marya hat. ACC pickedoutherself.DAT

‘It wasa hat thatMary pickedfor herself.

Thesemantidifferencecanbespecifiedasfollows: while thefocusoperator‘rep-
resentsa subsebf thesetof contectually or situationallygivenelementgor which
the predicatgphrasecanpotentiallyhold” (E. Kiss 1998: 245), theinformationfo-
cusonly corveys new, nonpresupposeitiformation. The sentencg7) containing
a focus operatorexpresseghat it wasonly a hat and nothing else Mary picked
outfor herself,whereadhe informationfocusin (6) merelypresentsa hat asnew
information, without suggestinghatthe hatwasthe only one of a setof relevant
thingsfor Mary.

From a cross-linguistigperspectie, the differenttypesof contrastvenessde-
mand, however, a further division of the focusfield - not only a dichotomy but
even a trichotomy seemsplausible. This is the resultof a necessarylistinction
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of two typesof contrastie foci, alsorepresentedyntactically: The focus oper
ator operatingeither on a contextually openor closedsetrequiresmovementto
a verb-relatedrocus-position.Movementinto the verb-adjacenFocusposition-
which accordingo proposalsnadewithin generatre framewvorksis locatedin the
left peripheryof the sentencei.e. in the Focusprojectionof the CP-domain(see
below 5.2.) - is overtin so-calledFocuslanguagege.g. Hungarian Basque) but
canalsobe covert anddelayeduntil LF (asin English). On the other hand,for
thefocustype by which alternatves are excludedfrom a closedset,movementis
notnecessarilywerb-relatedbut in this casetheleft-peripherabositionis decisve.
Contrastve foci aremovedin syntaxinto a projectionappearingentence-initially
in surfacestructurein a greatnumberof languagegltalian, SpanishCatalan Ru-
manian Arabic, Greek,RussianFinnishetc).

Thedifferencebetweerthetwo typesof Focusmaovementcanbeillustratedby
comparingFinnishandHungariardata:in Finnishtheleftmostpositionof thesen-
tences responsibldor theexpressiorof contrasttenes¢8-B) andcanbeoccupied
only whenthefocusedconstituentefersto alternatvesin acontextually limited set
wherethealternatvesareknown to the participantof thediscourseThis explains
why (9-A) is notanappropriateanswelto agenerainformative question(9-F1) or
to aconstituenguestion(9-F2)if thealternatvesarenotexplicitly mentionecbr at
leastpresenin the mindsof thediscourseparticipantgcf. Jarventausta& Molnar,
2001):

(8) A: PekkalensiTukholmaan.
‘Pekkaflew to Stockholm.

B: [KONTRAST Reykjavikiin ] Pekkalensi.
‘To Reykjavik, Pekkaflew.
(9) F1: Whatdid Pekkado?
F2: Wheredid Pekkafly?

A:. * [KONTRAST Reykjavikiin ] Pekkalensi.
Reykjavik-to Pekkaflew

In Hungarianthe oppositeis true: the focus operatormustbe adjacentto the fi-
nite verbin surfacestructure(10-B1),but is not necessarilyelatedto contextually
specifiedalternatves:

(10) A: Hova reqlilt Péeter?
Whereflew Peter

‘Wheredid Peterfly?’

B1l. Pter [Focus Reykjavikba] repilt.
Peter to Reykjavik flew

‘Peterflew to Reykjavik.’
B2: * [Focus Reykjavikba] Péterrepilt.
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Basqueyieldsalsostrongevidencefor theassumptiomf two contrast-relatetbcus
positions.In Basquebpothtypesof contrast-relatetbcusingarepossible:Etxepare
(1997)distinguishebetweerfemphaticfocus” (11-a),theverb-relatedocus(here
incidentallyin sentence-initigposition,but as(11-b)shows its verb-adjacenposi-
tion is essentiafor grammaticality),and“contrastve focus” on the left periphery
of thesentencé12-b)excludinga contectually explicit alternative (12-a)- however
withouttherestrictionon verb-adjacenc

(11) a. PATATAK maite ditu Jonek.
potatoes love AUX Jon

‘It is potatoeghatJonloves.
b. * PATATAK Jonekmaite ditu.

(12) a. MIKELI, ardoaekarri diote.
for-Mikel wine bring AUX

‘It is for Mikel thatthey broughtwine!

b. JONEK,ardoaekarri du.
Jon wine bring AUX

‘It is Jonthatbroughtthewine!

3.2 Contrast vs. Topic

Contrastvenesss not only marked in thefield of focusing,but alsoin combina-
tion with topicality, in the latter caseoften by the useof specialsyntactic patterns
suchastopicalizationandleft-dislocation.Left-dislocatiomandtopicalizationseem
highly restrictedin discourseithey sene to changethe currenttopic of conversa-
tion, andcontrastrenessn somesensds importantfor the adequateiseof these
markedconstructionsTherelevanceof contrasttenessn thecaseof topicalization
in Englishis illustratedby Prince(1984:218) by the differencein appropriateness
of examples(13) and(14):

(13) A: Youseeevery Woody Allen movie assoonasit comesout.
B: No - AnnieHall | sav (only) yesterday

(14) A: Why areyoulaughing?
B: # AnnieHall | sav yesterdayl wasjustthinking aboutit.

The properuseof left-dislocationin (15) is alsomotivatedby thefactthattheleft-
dislocatedconstituengallstoness contrastedvith nervousbreakdown(cf. Prince
1984:221):

(15) “Everybodyhastheir little bundle believe me. I'll betshehada nervous
breakdown That's not a goodthing. Gallstonesyou have themout and
they’re out. But a nervousbreakdownit’'sverybad... ”
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Contrastrenessin combinationwith topicality is not only expressedy marked
syntacticconstructionsbut also by intonational patterns. Here the “I-contour”
(fall-rise accent)in Germanor the “B-accent”in Englisharethe mostthoroughly
investigatedphenomenaBiiring (1997: 69) claimsthatrecoursdo alternatvesis
typicalnotonly for focusingbut alsofor topicsrealizedby thefall-rise,in thelatter
casegiving riseto the “residualtopic”:

(16) Q:Whatdid thepopstarswear?
A: The[FEMALE]t popstarswore[CAFTANS]k.

ResidualTopic. Whatdid the malepopstarswear?

On the basisof the datapresentedve can concludethat the notion of contrast
mustbe regardedas a linguistically relevant phenomenonbecausecontrastis a
necessargonditionfor the useof certainsyntacticandphonologicaimeans both
in the field of focusingandtopicality The datafrom differentlanguageshaw,
however, thatthis notionis importantto a differentdegree- dependingon which
languageand which specific structureis considered. In thoselanguagesvhere
formal marking of contrastis only optionaland not unambiguougasin English
or German),the strict distinction of the contrastve and non-contrastie casess
empirically not so well-founded- supportingthe gradientview of contrast.From
a cross-linguisticperspectie it seemswell-motivated,though,to assumehatthe
notion of contrasthasa crucial impacton linguistic forms, in mary languages
demandinganobligatoryformal realization.

4 Contrast types

The datagive empirical evidencealsofor the hypothesighat thereis a needfor
differentiatingthe notion of contrast,becausdanguagesequire a division be-
tweencontrastandnon-contraswith recoursdo different criteriapresentedbore.
Firstly, the distinctionbetweencontrastingwithin a closed limited seton the one
hand,andrecourseo alternatveswithin anopenset,ontheother seemsnotivated:
in the former case contrastrenesshasa pragmatic characterandthe realization
of contrasis relevant,whereasn thelattercasecontrasis semanticallyanchored
andoperationon quantificationadomainsseemsmportant. Secondlywe needto
distinguishdifferentsemanticoperationson quantificationadomainsandassume
differenttypesof exclusion.

4.1 Contrast: pragmatic vs. semanticlevel

Thedistinctionbetweerthe pragmaticandsemantidevel of contrastingn thecase
of focusingis motivatedby the syntacticdifferencein their realization. In both
caseghefocustypeinvolved is “narron focus”, leaving onepart of the sentence
backgrounded.
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Movementof a narraw focusinto theleft sentence-peripherpbsitionis possi-
blein mary languagegin Finnish,Spanish]talian, RumanianRussian)ut only
whenthe relevant setis limited. This type of contrastl will call CONTRAST -
usinga specialnotationwith capitalletters.Thedifferencebetweerthe grammati-
cality of theltalian exampleg(17) and(18) (cf. Zubizzareta1998:20) canonly be
explainedby the factthatthe explicit mentioningof the relevant alternatve(s) (or
atleasttheir saliencan the speakr’s andhearers minds)is anecessargondition
for movementinto theleft periphery:

(17) Whoateanapple?

*Gianni hamangiatounamela.
‘Gianni haseatenanappl€.

(18) GIANNI hamangiatounamela(nonPiero).
‘Gianni haseatemanapple(not Piero).

For the semanticallyanchored'narrow focusing”, whererecourseto a closedset
is not absolutelynecessarythe tamget position of the focus movementis obliga-
torily verb-related without the restrictionon the location on the left-periphery
In Hungarianthe preverbal position (Spec-F-position)s involved (19) and Focus
movementtakesplacein surfacestructure:

(19) A:Ki evettalmat tegnap?
whoate apple-Accyesterday
‘Who ateappleyesterday?’

B1l: Tegnap [FocusJanog evettalmat.
yesterday John ate apple

B2: * [Focus Janog tegnapevett almat.
B3: * Tegnapevettalmat[Focus Janog.

A contetually anchoredcontrastis even possiblewithout the semanticallybased
exclusion. This is typical for contrasttenessn thefield of topicality - expressed
by meanf topicalizationandby usingdifferenttypesof left dislocatedstructures
whichareemplged“to markashiftin attentionfrom oneto anotherof two or more

alreadyactivetopicreferents’and“often have a‘contrastve’ function” (Lambrecht
1994:183). For thistype of contextually anchoredctontrast would like to suggest
thelabelLD-CONTRAST .

4.2 Semanticdistinctions

In thelinguisticliteraturetwo typesof “exclusion” of alternatvesaredistinguished.
Most attentionhasbeenpaid to the type of exclusiontypical of the Hungarian
FocusOperator specifiedas“exhaustve identification“(E. Kiss 1998).

107



Theidentificationof onemembeiof a setperformedby anoperatorfocusin the
Hungariansentencg20-B) entailsthatall othermemberof the setareexcluded:

(20) A:Ki jar Lundbanegyetemre?
whois goingLund-in university-to
‘Who is studyingin Lund?’

B: [PETER]F jar Lundbanegyetemre.
Peter is goingLund-in university-to
‘It is PETERwhois studyingin Lund.

A further type of exclusionis the operationtype which is performedwhen ele-
mentsarerealizedwith the fall-rise accent.Even by highlighting with the prenu-
clearrising accentof an*“l-contour”, a setof alternatvesis inducedandexcluded.
Neverthelesswith therising accenthe exclusionis “weakened”. This accentype
signalsthusnottheexclusionof all othermemberof theset(21), but thatthereis
at leastonemembeifor which the predication(or a partof it) doesnot hold:

(21) [ PETER]cT [ LUNDBAN jaregyetemrd.
‘As for PETER,heis studyingin LUND.’

Also Jacobg1997)(commentingon Biring’'s 1997 proposallemphasizethat the
first highlighting of “I-T opikalisierung”containsrecourseo alternatves, but this
hasnot the samestatusasthe oneconnectedvith focusing.The crucial difference
betweenthemis that only after utteranceswith “I-Topics” can questionsbe left
open;thisis not possiblewith utteranceshatonly containfocus.

To expresshesimilarity betweerthe operatoffocusandthe contrasiexpressed
by thefall-rise, it wassuggestedh Molnar (1998)thatbothnotionsareassociated
with the feature[+ exclusive]. This featureappearsthough,in the two casesn
combinationwith differentvaluesof anotheffeature[+/- exhaustve]: Forthefocus
operatorthefeatureq+ exclusive] and[+ exhaustve] arecharacteristiexpressing
thatall alternatves areexcluded,whereaghe contrastye topic containsthe com-
bination[+ exclusve] and[- exhaustve] , indicatingthe exclusionof only oneor
someof therelevantalternatves. The differencebetweenhe two exclusiontypes
canthusbe describedby the oppositionof “strong exclusiori’ (“all-exclusion”)
and“weak exclusiori (*someexclusion”).

Theinformationstructuralvalueof the weakexclusionis differentlyjudgedin
literature:it is subsumeeitheronly underfocus,called“Contrafocus’by Kenesei
(1989), or only undertopic - called “S-Topic” by Buring (1997), “I-Topik™ by
Jacobg1997).1 wouldliketo suggesthelabel“I-CONTRAST ” for thisexclusion
type,emphasizingy this term not only the importanceof intonationfor this type
of contrastput alsothatit cannotberestrictedsimply to topicality or focusing.
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(22) CONTRAST TYPES:

focus? topic?
closedset CONTRAST LD-CONTRAST
openset | FOCUSOPERATOR | |-CONTRAST

5 Thelinguistic statusof contrast

In the lastpartof the paperl would like to amguethatthe linguistic statusof con-
trastmustbe differentiated.contrastienesds not only a featureof topicality and
focusing,butit seemgplausibleto regardcontrast in certainlanguagesandcertain
constructions asanautonomoughenomenoiof informationstructure.

This proposals, however, notuncontroversial. Lambrecht(1994:290) claims
that“contrastivenessunlike focus,is not a cateyory of grammarbut the resultof
thegenerakognitive processeseferredto as‘conversationalmplicatures™. Quite
differentis Chafes approachaccordingto whom “the statusfocusof contrastis
different from the statusnen” (1976: 38). Chafe separateshe notion of con-
trastvenessfrom the notion of focus, on the one hand, claiming that the latter
participatesonly in the given-nev distinction. On the otherhand, he aguesfor
the distinction between‘real topics” of the topic-prominentianguagesand con-
trastvenessn theso-called‘doublefoci of contrast”. Thelatteris foundin theleft
dislocation(23) andtopicalizationstructuresf English(24), containing“possible
pairingsof theatricaleventswith certaintimes”:

(23) Asfor theplay, Johnsaw it yésterday
(24) YeésterdayJohnsaw theplay.

Chafeemphasizethatcontrasttenessn bothcases in “single focusof contrast”
aswell asin “doublefocusof contrast™ shouldberegardedasafurther“packaging
phenomenonbesidegopic andfocus. Datafrom severallanguageslemonstrate,
however, that contrastcanoverlapwith topicality andfocusingin differentways.
Accordingto the main hypothesisof this paper from a cross-linguisticperspec-
tive, the notion of contrastcannotbe reducedo a featureservingto differentiate
topicality andfocusing,nor canit be regardedasa notion standingbesidegopic
andfocusin informationstructure. As contrast- in certainlanguagesin certain
structures- canbe superimpose@dn and combinedwith the notionsof topic and
focus,the notion of contrastshouldbe addedo theinventoryof relevantinforma-
tion structuralcateyories. Thetwo maininstance®f contrastattestecempirically
which supportthis claimwill bediscussedelow.

5.1 [-CONTRAST

As to the phonologicallyrealizedtype of contrastrenessthe“I-CONTRAST 7, it
is easyto prove thatthis contrasttype doesmore than simply identify topicality:
the analysisof the constituentarryingthe (fall-)rise acceniin (25) astopic seems
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plausible,whereashe contrastmarked by the fall-rise in (26) cannotbe related
to topicality. In thesecaseone could only claim a secondaryfocusing, without
topicality, though:

(25) [Auf der/NEUNundfinfzigsterStrae} habeich [die SCHUHE\ | gekauft.
“On fifty NINTH Streetl boughtthe SHOES: (Buring 1997)

(26) Man\/MUSSdasBuch \NICHT mogen(, abermanKANN).
one must the book-Accnot like but one can
(Jacobsl997)

In Englishtheassignmenof thefall-riseaccents notrestrictedo intonationstruc-
turescontainingtwo pitch accentsput is possiblewith a singlepitch accent.Het-

land (2001)claimsthatin thesecaseq27) the constituentwvith the fall-rise accent
mustberegardedasthe nuclearfocusof thesentence:

(27) Q:Did youfeedtheanimals?
A: | fedthe “cat.
[Inf.Focusfall-rise]

Thefunction of “I-Contrast” seemsdenticalin all analyzedcases independently
of its cooccurenceavith topic or focus:it evokesalternatvesandis connectedvith
openquestionsmotivatingtheanalysighatl-Contrasts asuperimposedotionon
bothtopicality andfocusing.

5.2 KONTRAST

The secondtype of contrastwhich can be claimedto be an autonomoushotion
of informationstructureis KONTRAST in Finnish. In Finnish,the typeof pitch
accent(i.e. the fall-rise contour)is, however, not an obligatory decisve means
for expressingcontrastreness.Here, it is primarily the syntacticpositionthatis
involved in the formal realizationof contrastieness. The Finnish datademon-
strateclearlythat“the semantidunctionof contrasimay cut acrossandsupersede
the functionsof topic andfocus” (E. Kiss 1995: 6). The KONTRAST-Position
canapparentlyhostnot only a contrastve focus, but alsoa contrastre topic and
appearsn two differentsentenc@atternscalledby Vilkuna (1995:249)“T OP pat-
tern”and“FOCTOPpattern”.Whereasn theso-calledFOCTOP-sentencg29-b),
the KONTRAST-positionis occupiedby the nuclearfocusof the sentencein the
TOP-sentencef30-b), the highlightedconstituentn the KONTRAST-positionis
topic, followed by afurther highlightedconstituentnamelythe nuclearfocus. Cf.
Jarventausta& Molnar (2001):

FOCTOP-sentencé8-b):

(28) A: PekkalensiTukholmaan.
Pekkaflew to Stockholm

‘Pekkaflew to STOCKHOLM.’
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B: [KONTRAST Reykjavikiin ] Pekkalensi.
‘Pekkaflew to REYKJAVIK.”

TOP-sentence:

(29) a. [KONTRAST Tukholmaan] Pekkalensi[ Focus Finnairilla ],
‘To STOCKHOM, Pekkaflew by FINNAIR,’

b. [KONTRAST Reykjavikiin ] (Pekkalensi)[Focus Icelandairilla].
‘To REYKJAVIK, Pekkaflew by ICELANDAIR.”

As to the semanticoperationsperformedby KONTRAST in the caseof a con-
trastive topic anda contrastie focus, E. Kiss (1998: 270) notesthatthey arediffer-
entin thetwo caseswhile “the contrastie focusexhaustvely identifiesthe subset
for which the predicateholds”, “the identification performedby the contraste
topicis nonexhaustve! TheFinnishcontrasis, thus,asopposedo theHungarian
focusoperatorsemanticallyfairly underspecifie@vallduv & Vilkuna1998:83).

Thesyntacticanalysisof KONTRASTIn Finnishrequireghatseveralsyntactic
andpragmaticfeaturesbe consideredThe positionis left peripheal andcanonly
hostaconstituentf it refersto explicitly mentioned or atleastcontextually salient
- alternatveswithin a closedset The KONTRAST-positionis somevhatdifferent
from the sentence-periphdr@ ONTRASFpositionof otherlanguageglik e Italian
or Russian)jn thatit cannotonly be occupiedby the contrastie focus, but even
by a contrastie topic. The KONTRAST-positionin Finnish— asopposedo the
Focus-positionn Hungarian-is notverb-related whichis alsotypical of the Topic
positionin Hungarian: the differenceis, though, that the Topic position can be
iterated whereaskK ONTRASTs unique

The listed featuresrequirethe modificationof the structuralrepresentatioof
clausegproposedy Rizzi (1997)within thegeneratie frameavork. Rizzi dissolhes
theleft-peripheracomplementizelayer- thecateyory of CP- into anumberof dif-
ferentfunctionalprojections hostingbesidesa free functionalmorphemevarious
operatoilike elementsuchastopics,focalizedelementsinterrogatve andrelative
pronouns Below the highestfunctionalphrase~orcePwhich providesinformation
aboutthe clausaltype (or the "specificationof Force”), he assumes topic-focus
field, which in Italian involves a FocP surroundedy recursive TopPs. In Rizzis
SPLIT-CP-model1997),however, only the TOPIC-andFOCUS-projection$iost
constituentswvith specificdiscoursenterpretationsandits expansionthusseems
necessanpy introducinga KONTRAST-P in the left peripheryof the sentence
(30):

(30) ForcePKontrP TopP*FocPTopP*FinP

The KONTRAST-projectionin the articulatedCP-domainis not verb-relatedand
cannotbe licensedby the sametype of “Affective OperatorCriterion” (cf. Rizzi
1991)astheFocus.Accordingto my proposalaK-featureshouldbemaderespon-

siblefor thelicensingof theconstituentn the Specifierpositionof theKONTRAST-
projection.ThisK-featuremustguarante¢heso-called'discourseconnection’(cf.
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Haggeman& Guéeron1999:536)andrequires(i) theabsolutelyleftmostposition,
(i) the explicit mentioningof relevant excludedalternatves within a closedset,
(iii) - or alternatvely, in caseof Contraste topic, thatthediscourseconnectiorbe
warrantedoy the givennes®r high degreeof “identifiability” of this constituent.

6 Conclusion

The datasurneyed in this paperhave senedto shav that the notion of contrast
is a linguistically relevant phenomenorand cannotmerely be regardedas “con-

versationalimplicature” arising from focusingin certaincorversationalcontexts

(Lambrechtl994:291). Eventhoughin certainlanguage$ormal markingof con-

trastis optional— thusnotallowing a clearcut distinctionbetweercontrastre and

non-contrastie cases- empiricaldatafrom a greatnumberof languageshav that
contrasthasa crucial impacton linguistic forms, requiringthe obligatory use of

certainphonologicalndsyntacticmeans.

It wasalsoarguedthatfurther distinctionswithin the notion of contrastitself
seemmecessaryn orderto make explicit theimpactof contrastrenessnlinguistic
forms: above all the separatiorof the pragmaticlevel from the semantic- quan-
tificationally based- level is motivatedby linguistic data. The differenttypesof
contrast- realizedin certainpositionsandwith specificaccenttypes— are, how-
ever, not directly boundto certaindiscoursepragmaticinterpretations.Contrast
is thus compatibleboth with focusingandtopicality, with the restrictionthat the
preferredrelationsaredependenon the type of contrast.The possibilitiesandre-
strictionsof the co-ocurrenceof the differentcontrasttypeswith topic andfocus
arepartly dueto universal,andpartly to languagespecificregularities.

The mostimportantclaim of the work presenteds that the linguistic status
of contrastmustbe analyzedn a moredifferentiatedway thanhasbeenthe case
hithertoin linguistic researchfrom a cross-linguistigperspectie, contrastreness
is not simply a featureof focusingandtopicality Contrastmustbe established
on the basisof evidencefrom certainlanguagesndin certainconstructions asa
furthercateyory of informationstructure superimposedntopicandfocus.
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ABSTRACT. Thepaperconsidergshe phenomenownf complementinaphorandoffersananaly-
sisin theframework of optimality theoreticsemanticg pragmatics! amguethatfrom aninterpre-
tation perspectie thereis a preferencdor referenceo the so-calledrRerseT over all othersets
associateavith quantificationaktructuresReferenceo thecomplemensetis thusonly possible
whentwo conditionsare met: (i) the complementetsatisfiesa witness-constrainand (ii) the
referencesetis ruled outasanantecedenfor independenteasons.

1 Intr oduction

Givena quantificationaktructureD(A)(B), therearethreesetsthatcanbe associ-
atedwith it1: (i) the referenceset(or REFSET), correspondindo the intersection
of A andB; (ii) the maximalset(MAXSET) which equalstherestrictorA; and(iii)
thecomplemenset(coMPseT) whichis the setof entitiesin A which do nothave
propertyB. Anaphoricreferenceo all thesethreesetsis possible.

(1) a. Moststudentsventto theparty

They hadagoodtime. REFSET
b. Moststudentsventto theparty

They like to have agoodtime. REFSET/MAXSET
c. Few of thestudentsventto the party

They wentto thebeachinstead. COMPSET

In (1a), the plural pronounrefersto the setof studentsthat went to the party
the referenceset. The pronounin (1b) canalsobe interpretedasreferringto this
set, but could alsoreferto studentsn generalwhich correspond$o a MAXSET-
interpretation Finally, in (1c) we encountereferenceo the complemenset. The
pronounhererefersto the studentghat did not go to the party This is a caseof
complemenganaphora.

IHerearesomeformal corventions:

In astructureD(A)(B) we call D adeterminerD(A) aquantifier A therestrictorandB the nuclear
scope A determineD is monotonéncreasingr upwardentailingin its right algumentf for arny C O
B andary A, if D(A)(B) holds,thenD(A)(C) holdsaswell. A determineiD is monotonedecreasing
or dovnward entailingin its right agumentif for ary C C B andary A, D(A)(B) — D(A)(C).
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What makescomplementanaphoranterestingis thattheir distribution relates
to formal propertiesof the determinerinvolved in the antecedensentence.Ref-
erenceo COMPSET is not possiblefollowing non-davnward entailingquantifiers.
Thisis in contrastwith REFSET reference.

(2) a. Few of thestudentsventto theparty

They wentto thebeachinstead. COMPSET
b. Few of thestudentsventto the party
They hadagoodtime. REFSET

(3) a. Moststudentsventto theparty

#They wentto thebeachinstead. COMPSET
b. Moststudentsventto theparty
They hadagoodtime. REFSET

Referenceéo coMPSET is badfollowing cardinaldownward entailingquantifiers.

(4) a. Lessthanhalf of thestudentsventto the party

They wentto the beachinstead. COMPSET
b. Lessthantenstudentsventto the party
?’They wentto thebeachinstead. COMPSET

Referencego cCOMPSET is betterfollowing partitive cardinaldownward entailing
guantifiers.

(5 a. Lessthantwenty-five of thefifty studentsventto the party
*They wentto the beachinstead. COMPSET

Thesearethe basicfactsconcerningcomplementinaphora.ln section2 we will
discussthe sourceof the discussionsurroundingcomplementanaphora:a range
of psycholinguisticexperimentsconductedoy Moxey and Sanford.Section3 dis-
cussedwo analyseghattry to explain complementnaphoraln sectiord we will
presentsomenew data,focusingon the interpretation of plural pronouns.| will
arguethatfrom this perspectie referencgo a complemensetis marked. Finally,
in section5 | will give ananalysis.

2 Moxey and Sanford’s experiments

As we have seenanaphoridinks to COMPSET aresubjectto otherconstraintghan
referenceto the other setsassociatedvith quantificationalstructures. This phe-
nomenorhasbeenthoroughlystudiedin a seriesof psycholinguisticexperiments
(see(Sanfordand Moxey 1993)). In theseexperimentssubjectswere confronted
with a singlequantifiedstatemenandwereasledto malke up a sensiblecontinua-
tion beginningwith the plural pronounThey.

(6) Q oftheMPswereatthemeeting.They ...

116



Subjectswere also asled to indicatewhat the plural pronounreferredto in their
continuation. Here they could malke a choice betweenfive catgories: MPs in
geneal, all MPs MPswhowentto themeeting MPswhodid notgoto themeeting
andnoneoftheabove Independenjudgeschecledall theutterancesandreference
indications. In 98% of thesecaseghe judgesagreedwith the judgmentsof the
subjects.

An alternatve experimenttestedor intra-sententiatomplemenainaphorauis-
ing astructurdike (7).

(7) Q of theMPsattendedhe meeting because¢hey ...

Theresultsshavedapreferencéor COMPSET referencdollowing thedeterminers:
hardly any, not many veryfew andfew. This preferencavasnot presentwith the
determinersa few andmany A specialcasewasonly a few which only shaved
COMPSET referencen thetaskinvolving a structurdike (7).

In a different study complementsetreferencewas studiedwith proportional
numericalexpressions. The continuationmethodand the use of judgeswas as
in the experimentabove (cf. (Sanfordand Moxey 1993):77). Hereit wasfound
that coMPSET continuationswere favored following the determiners:lessthan
n%. The otherdeterminergn%, only n% and more than n%) shaved few to no
continuationgontainingcomplemensetreference.

It is importantfor the currentpaperto notethat prefeencefor a certaincon-
tinuationshouldbeinterpretedratherweakly asroughly indicatingthatmorethan
half of the subjectsusea complementinaphar Thatis, REFSET continuationgdid
occurfollowing downward monotoneguantifiers.

In their analysisMoxey and Sanfords basicassumptions the functionaluse-
fulnessof comPSET. Earlier experimentshave shavn that expressiondike few,
not many a few andonly a few roughly specify the samequantity (see(Sanford
andMoxey 1993):ch2).Thereis howvever afundamentadifferencebetweerthese
determinersn that someof themseemto reporton a deviation from expectation,
while othersdo not. Moxey andSanfordlink this obserationto the notionof neg-
ativity (cf. (Klima 1964)).Negative determinerstheargumentcontinuesputfocus
upontheir comPSET. This meanghatin adiscourseéhe COMPSET is morepromi-
nentthanthe REFSET. Therewill be a preferencdor referenceo the setfocused
by the determiner Moreover, this focuswill have thethematiceffect that, follow-
ing a COMPSET-licensirg quantificationaktructurea reasons givenwhy REFSET
is smallerthanwasto be expected. This is confirmedby a seriesof experiments
shawving that coMPSET-continwations generallyare (in Moxey and Sanfords ter-
minology) of a reason-why-nohature. In theseexperimentsindependenjudges
wereasked to indicatewhich of four typesa producedcontinuationbelongedto.
The comMPSET continuationsveredominantlyclassifiedasindicating“the reason
why the predicatds nottrue of therefset” (see(SanfordandMoxey 1993):66).
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3 Explaining COMPSET reference

A commonreactionwithin the (formal) semanticcommunity on the resultsof
Moxey and Sanfords experimentswas that complementanaphorado not really
involve complementetreferenceput insteadare a caseof somesort of pseudo-
refeenceestablishedby ageneralizatioroverthe maximalset(seeespeciallyCor-
blin 1996)). Thisview still enjoys considerabl@opularityalthoughit createssome
fundamentaproblems.For one,the generalizatiorseemgo be allowed sincethe
antecedensentenceaxpresseshe inferiority of the REFSET. Problematichenis
thatthis generalizatiorshouldalsobe allowed following a sentencdike Notall A
B, wherethe comPSET might consistof but a few exceptions.Otherauthorshave
proposedthervariantsof pseudo-referencge.g.(Geurts1997))andthe resultis
aninterestingdiscussioron thereality of complemensetreference Dueto space
considerations$ will notgo into thatdiscussiorhereandpresuppos¢hereality of
complemenianaphora.(For a detailedelaborationon this issueaswell asmore
argumentsagainsipseudaeferencecf.(Nouwen2001)).

Oncewe acceptthat complementanaphoranvolve referenceto the comple-
mentset,the questionariseshow this anaphoridink comesabout.

3.1 Emptiness

In their presentatiorof optimality theoreticsemantics(de Hoop and Hendriks
2001)suggesthat the datacanbe explainedby the interactionof pragmaticcon-
straints.

The basicassumptiorbehindoptimality theoreticsemanticss the free inter
pretationhypothesis. This is nothing but the driving force behindthe generator
of the optimality theoreticsystemof finding the mostoptimal interpretationfor a
certainlinguisticform. Relevantto our storyis thatgiventhis hypothesis general-
ized quantifiercantake ary domainof quantification. ThusREFSET referenceand
COMPSET referenceof apronouncompeten the candidatesetof theinterpretation
of a continuatiorfollowing a quantificationabtructure.

Thebasisof deHoopandHendrik’s explanationis the constrainEMPTINESS.

(8) EMPTINESS:. Astheantecedendf ananaphoricexpressiondo notchoose
asetthatis or maybeempty

By itself, this constraintcan alreadyexplain the correlationbetweendovnward
monotonicity and complementset reference. The referenceset of a downward
monotonequantifiercan,of coursepeempty Referencéo thissetwill thusviolate
EMPTINESS. Theviolation patternis reversedor monotondancreasingjuantifiers.
Theconstrainis especiallyinterestingwvith respecto cardinaldovnwardmono-
tonequantifiers.In thosecasesoth REFSET andCOMPSET canbe empty:thefirst
dueto downward monotonicity;the seconddueto thefactthatfor all thesequanti-
fiersD(A)(A) holds.Bothinterpretationshusviolate EMPTINESS. Theoptimality
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decisionis now left to a constraintwhich is ranked lower. De Hoop and Hen-
driks have a constraintcalledforward directionality(or FORwD), which expresses
a preferencdor referringto the REFSET.?

Thereis however a complication.Emptinesss notthe only constrainin com-
petitionwith forwarddirectionality Thereis alsothe high ranked avoid contradic-
tion or AvoIDC. If ranked higherthenforward directionality avoid contradiction
canexplain the factsin (9). In the secondsentencen (9a), the determineris in-
terpretedas quantifying over the referenceset of the precedingsentence.Only
whena contradictionis encounteredasin (9b), doesinterpretationpreferreturn-
ing to the larger domain, namely that of students(cf. (de Hoop and Hendriks
2001):(28)/(32)).

(9) a. Tenstudentsttendedhemeeting.Threespole.
b. Tenstudentsattendedhemeeting.Twelve spole.

This additionalinteractioncausegproblemsfor the analysisof cardinaldecreasing
guantifiers As we have seenpoththereferencesetandthecomplemensetof these
structuresviolate emptinessForwarddirectionalitythenprefersthe referenceset.

But in the examplesof interest,like (4b) repeatedelow, avoid contradictionhas

anunwanteddecisve preferencdor the complemenset.

(4b) Lessthantenstudentsventto theparty
?’They weretoo busy.

Thereis anotherproblematicside effect of their proposal. Thereseemso be no
roomfor optionality Remembethattheresultsfrom Moxey andSanfords exper
imentsdid not shav that REFSET referencedoesnot occur following downward
monotonequantifiers.They merelyshavedthereto be a preferenceThe optimal-
ity modelproposedy de HoopandHendrikssuggestshatREFSET continuations
will never follow non-cardinadownward entailingquantifiers.

We will returnto de Hoop and Hendrik’s analysisbut next consideranother
explanationof the complementnaphorgphenomenonAs we will seein this ap-
proachoptionality doesplay animportantrole.

3.2 Dynamic Quantifiers

RodgerKibble ((Kibble 1997a))givesatechnicalexplanationfor Moxey andSan-
ford’s experimentalresults. In dynamicsemanticsguantifiersare madedynamic
by giving themanexistentialstructureasin (10).

(10) Q(A)(B) = IxATyAmax(Alx/y]) Amax(x < yAB) AQ(y)(X)

This saysthat a quantificationalstructureQ(A)(B) is to be interpretedasthe in-
troductionof two (maximal) sets,one satisfyingthe restrictorA andthe other a

2This constraintis actuallya muchmoregeneralconstraintexpressinghe preferencdor anon-
goingreductionof topic range.
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subsebf the former, satisfyingthe scope.The quantificationsucceed# thetwo
introducedsetsarein the quantificationakelation Q' (the extensionof the deter
miner Q). The effect is that every quantificationalstructureintroducesMAXSET
andREFSET into the context. A well-known problem,however, is thatthis mech-
anismonly worksfor MONT determiners Becauseof the existentialnatureof the
constructionjt merelydesireghereto be somepair of maximalsetssatisfyingre-
strictorandscopeandthe Q'-relation. It doesnot enforceall pairsof maximalsets
satisfyingA andB to bein thisrelation.Kibble takesthis problemto bethe source
of complementanaphora.A naturalway of solving the problemis by defining
MONJ determinersn termsof their duals. Thereare,however, two possiblecon-
structionsof dualsfor eachdetermineiD: onebasedon the so-calledcomplement
—D andonebasednthe contradual D—. Thefirst canbecomparedvith ordinary
wide scopenegation of the quantificationalktructure. This way, the complement
of few(A)(B) will be not few(A)(B) or manyA)(B). To returnto few we simply
negateoncemore: not manyA)(B). Now we have an alternatve to few in terms
of the (unproblematicMoNt determinemany The otherway of doingthis is by
using the contradual:few(A)(notB). It is easyto seethat D— (just like —D) is
MONT wheneer D is MONJ . Negatingoncemoregivesusthe secondalternatve
to few. All thisis illustratedin (11).

(11) Few of thestudentsventto the party
a. Not mary of the studentaventto the party
b. Marny of thestudentdid notgoto the party

Using theseinsightsto cometo a dynamicinterpretationfor MONJ] determiners
resultsin anambiguity Whenthe complemenis used,the dynamicstructurein-
troduceghereferencesetAN B into the context. But whenthe contraduals used
thereferencesetwill be A— B. This, accordingto Kibble, explainswhy (andwhy
only) we encountecomplementinaphoravith downward entailingquantifiers.

At first sight,Kibble’s solutionto the complementinaphoipuzzlemight seem
a side effect of a technicaloddity. But thereis an importantinsight hiddenbe-
hind all this. The correlationbetweermonotonicitypropertiesof a determineand
its possibility to licensecomplemensetreferencefollow from logical inference.
As Kibble putsit: “[A] plural pronouncanpick up anantecedentvhich is either
explicitly introducedor logically inferablefrom antecedeninformation,provided
that the referentfunctionsas a witnessset which senesto verify the antecedent
sentence(s).((Kibble 1997b):126).Thus,while a small proportionof MPs being
absenis notawitnessfor MostMPs attendedhe meetingtherecouldbe moreof
them),alarge setof absenteewill verify thatfew of the MPsattendedhemeeting
(Kibble refersto suchwitnessesasnegativewitnesses With cardinalquantifiers
thereis no way of knowing whethera large set verifiesthe antecedensentence
or not, simply becausdhe domainis not known. Thus,COMPSET canonly be a
witnesssetfor a downward entailingproportionalguantification.

Thereis however a gapbetweerthe formal explanationandKibble’s concep-
tual storyinvolving witnesshoodFormally, nothingpreventsusfrom forming the

120



dualsof amonotonencreasingjuantifierandsuchadualwould alsooutputacom-
plementset. The only reasorwhy it is not thereis becausevonN? quantifiersdo
not have the sameproblemswith existentialstructureasthe dovnward oneshave.
On the conceptuakide, then, it is not clearwhatit meansfor a setto verify its

antecedensentencendwhy we wouldn't assumesucha setto be maximal. One
alsocanstartwonderingwhetherrRerseTs arealwayswitnesses Following Kib-

ble’s analysisa small setof party going studentsfor instancewould not verify a
sentencexpressinghatfew of the studentsattendedheparty but still pronominal
referenceto this setis possible. So apparentlyreferencesetshave unconditional
witnesshood. Moreover, a setof studentsnot going to a certain party canonly
countasa negative witnessfor few of the studentsattendingthat party oncewe
have establishedhatthis setis alarge proportionof thewhole setof studentsBut

in orderfor usto know that, we have to know the cardinality of the (contextual)

domainof students Genuinecomplemensetsarethusalsoin needof cardinality
information. But exactelythis waswhy Kibble excludednon-proportionadeter

minersfrom producingnegative witnesses.

AlthoughKibble malesclearthatsomesenseof withesshoods neededo ex-
plain complemensetreferencehis formulationof this key notion seemdo raise
alot of questions.In the next section,however, we will seethataccountingfor
the classof cOMPSET licencingdeterminerss not the only problemfor the two
analysesve have considered.

4 CcoMPSET from the hearer’s perspectve

Noticeadetailin bothHendriksandde Hoop’s analysisandthatof Kibble’s. Both
implementthe insightsin a framevork meantto describenaturallanguagenter-
pretationwhile Moxey andSanfords datashawvs us primarily factsof production.
Althoughthis dataclearly hasrepercussionfor comprehensiofie.g.the expecta-
tion of a certainkind of referencdollowing a certaintype of determiner)} will try
to shaw herethatfrom aninterpretatiorperspectie thedatais moresubtle.
Wehave alreadyseerthatMoxey andSanfordfoundathematiceffectin cCOMPSET
continuationsthey usuallyspecifythereasorwhy arelatvely large proportionof
thedomaindid not satisfythe predication.Fromaninterpretatiorperspectie it is
interestingto seewhat happensf we usecomplementnaphoran continuations
other than the thematicpreferencefound by Moxey and Sanford. Considerthe
examplesn (12).
(12) a. Few of thestudentaventto the party
I know whothey are.

b. Few of the Americanpresidentsn the 20th centurywerein power for
two consecutie terms.My historyteachemademelearntheirnames
by heart.

c. Few of theseballsareblue.

Canyou pointthemoutfor me?
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In all thesediscourseshe predicationgn thefirst andsecondsentencareneutral
with respectto one another Resolvingthe plural pronounshows a clear prefer
encefor REFSET referencelt appearshenthatthedefaultinterpretatiorfor plural
pronounsis the intersectionof restrictorand scopeno matterthe formal proper
ties of the determiner As far as| know, this asymmetrybetweenproductionand
interpretatiorhasnot beennoticed.

Thepoint madehereis thatREFSET is (if possible)the preferredresolutionof
a plural pronoun. The complemensethasno suchstatus.During resolutionit is
overruledby the referencesetin neutralsituations.lt seemdo methat COMPSET
interpretationis the resultof a last resortstratgy. Notice that a side effect of
reason-why-notontinuationss that resolvingthe plural pronounto refer to the
REFSET resultsin a contradiction. The only non-contradictoryresolutionis, of
coursethe COMPSET.

In (Moxey and Sanford1987),we find an exampleshaving that reason-why-
not continuationsarenot obligatory In (13), thereis a clearcaseof complement
setreferencebut the factthatthe memberf cOMPSET sendtheir apologiesloes
notreally indicatewhy sofew MPswereatthe meeting.

(13) Few MPswereatthemeeting.They sentapologiedor beingabsent.

Still, onceagainwe seethat resolvingthe plural pronounto REFSET reference
would resultin a contradiction.

Notice how both accountggivenin the previous sectionare not ableto cope
with thegenerapreferencdor REFSET referenceDe HoopandHendriks’analysis
will alwayspreferthe non-emptysetover the (possibly)emptyone,no matterthe
predicationsnvolved (i.e. ignoringthe problematicinteractionwith avoid contra-
diction, but moreon thatlater). Following Kibble’s story COMPSET is areference
set,sothedesireddifferencebetweerthetwo setsdoesnot exist.

More supportfor the view thatthe interpretationof anaphorashaws a prefer
encefor REFSET comesfrom explicit referenceo the complementet. Noticethe
following contrast.

(14) a. Few of thestudentaventto the party
Theothersstayedat homeinstead.

b. Few of thestudentsventto the party
Theothershadagoodtime. non-party-goers >’’party-goers

In (14a)we seethatwe canreplacethe complementnaphomwith anexplicit ref-
erenceto the complementset: the others. This definitedescriptiontakesthe com-
plementof the REFSET relative to somedomainof quantificationthe MAXSeT). If

we take Kibble’s analysisserious thereis really no differencebetweencompseT

andRerFSET otherthanthatthey arethereferencesetof dynamicallydifferentbut
logically equivalentrepresentationsf a quantificationabktructure.In otherwords,
thereis no apparenteasonwhy the others would not acceptthe COMPSET asan
antecedenteferenceset. This however givesusthe odd (14b).
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Summarizingfor theinterpretationof plural anaphoraye find the following
paradigmn termsof emptiness(A) correspond$o monotondncreasingcontets;
(B) to cardinaldonnward monotoneonesand (C) representshe caseswith true
COMPSET licensergproportionalmonotonedecreasingleterminers).

(A) COMPSET possiblyempty REFSET non-empty: * COMPSET/REFSET

(B) compseT andREFSET bothpossiblyempty: * COMPSET/REFSET

(C) REFSET possiblyempty COMPSET non-empty: REFSET>COMPSET
5 Analysis

Thefirst questionarisingfrom all this is how to derive the potentialcancellingof

the preferencdor REFSET. Oneway to accounffor thisis to returnto anoptimal-
ity approachandaddthe high-ranled constraintavoid contradiction (henceforth:
AvolDC). This constraintseemdit for accountingor the last-resorstratgy nec-
essanyfor resolvingpronounreferencéo COMPSET. Butit is easyto seethatthere
canbenorankingof AvoiDC, FORWD and EMPTINESS suchthatit accountdor

thedata.Thereasons thatif we rank EMPTINESS higherthanAvoibC we getno

preferencdor REFSET whenit is potentiallyemptybut lacking contrastin predi-
cation. Sowould we now chooseéo rankthetwo constraintghe otherway around,
thenwe predictcomPSET readingsn casedike (3a),repeatechere.

(3a) Most studentsventto theparty #They wentto thebeachinstead.

Theobviousproblemis thatEMPTINESS is only supposedo bedecisve for COMPSET
referenceAs we have seenwe actuallypreferreferringto the possiblyemptyREF-
SET overreferenceao theguaranteedon-emptycomMpPSET. Thustheproperrole of
EMPTINESS appearsiotto beagenerakonstrainbnreferencetall, but it appears
to tell uswhich setsare potentialantecedentandwhich arenot.

Here we stumbleon an importantrelation betweenemptinessand witness-
hood.Bothshaw usthelogicalaccessibilityof aset. EMPTINESS seemdo exclude
possiblyemptyreferencesets.We alsosaw thatthe formalizationof withess-hood
predictedthat REFSETS arealwaysavailableasanantecedentLet usthereforere-
placeEMPTINESS with a new constrainta reformulationof whatit meando bea
witness:

(15) WITNESS. Be awitness,i.e. asanantecedendf an anaphoricexpression
choosean accessiblaeferentor choosea constructedreferentwhich is
guaranteedo be non-empty

The intuition behindthis constraintis that referenceto an introducedreferentis
lessdangeroushanreferenceo a constructedne,sincethe propernessf sucha
constructionis not guaranteed Kamp and Reyle proposedhatin discourserep-
resentatiortheorysubtractions not a permissibleoperationfor the forming of an
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WiTtness | AvoiC | ForwD

Most(A)(B). They —B REFSET *
Most(A)(B). They —B COMPSET * *
Most(A)(B). They Coeutral REFSET

Most(A)(B). They Creutral COMPSET * *
Few of the (A)(B). They —B REFSET *

Few of the (A)(B). They —B COMPSET *
Few of the (A)(B). They Cheutral REFSET

Few of the (A)(B). They Creutal COMPSET *
Lessthanten(A)(B). They —B REFSET *
Lessthanten(A)(B). They —B COMPSET * *
Lessthanten(A)(B). They Cheutral REFSET

Lessthanten(A)(B). They Creurasrw  COMPSET * *

Figure13.1: Tableaufor the paradigm

antecedenfsee(Kamp and Reyle 1993):307). (Kibble 1997b)alreadysuggested
thatthisis a far too stronga constrainton antecedentormationandproposechis
witnessalternatve. | proposdo alterthis againinto aconstraintwhichis morelike
Hendriksandde Hoop’s emptinesswith the key differencethatit is only applied
to constructeglurals. Following the currentconstraintW1TNESS andgivensome
sortof ontology (like for instancethe uppersemi-latticestructureusedby (Kamp
and Reyle 1993)) summationof referentsis always allowed, subtractionis only
allowedonceit is defined.

WITNESS is thusapowerful constrainbnanaphorieceferenceRankingAvoipC
over FORwWD accountdor the datain the previous section,i.e. only contradictve
meaningcanforceusto interpretapronounasreferringto acomplemenset. From
(3a)it follows thatif the complemensetis not a suitableantecedentiueto WiT-
NESS we shouldacceptary readingresultingfrom resolvingthe pronounto REF-
SET, even a contradictve one. Hence,AvoiDC is ranked belov witness-hood.
Theeffectsof thisrankingareillustratedin thetableauin 13.1.

WITNESS rulesout all referencedo COMPSET where COMPSET is possibly
empty This only leavesthe proportionaldovnward entailingquantifiers.In gen-
eral REFSET referenceis preferred,but this can be overruledin the non-neutral
caseswherethe predicationin the continuationcontradictsthe predicationin the
antecedergentence.

Following a downward entailing cardinalquantifier WITNESS is violated by
coMPsEeT referenceThisis becausghesetA is unknavn andthusD(A)(A) could
bevalid. In theintroductionl mentionedhatfollowing thesequantifierscomPSET
referencas notplainly out, but bad Thereasorfor thisis thatcontraryto increas-

3See(de Hoop 2000)for moreon unintelligibility, optimality theoryandavoid contradiction.
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ing quantificationabtructureghereis anindirectway the complemensetcansitill
be a witness. Sometimesthereis animplicit domainavailabletriggeringa parti-
tive readingandmakingthe complemensetinto a negative witness.Considerfor
example(16), wherethe factthatwe know howv mary nomineesherearefor an
Oscarcategyory (five) providestheimplicit partitive reading.

(16) Lessthantwo nomineedor the Oscarfor bestactorwore atuxedo. They
simply worea suitandtie.

Moreover, it seemgo me thatsometimesa domaincanbe accommodatedCon-
sider(17):

(17) Lessthantenstudentdandedn theiressay
They hadall sortsof excuses.

We donotknow how mary studentghereare,but thereis norealreasorto assume
thereonly to beten. The continuationseemso provide evidencefor the existence
of morethantenstudentsThis allows thecomPsSET to beawitnesssetfor thefirst
sentence.

Let usbriefly considerthe caseof theothers. Noticefirst how it differsfrom a
complementainaphoiin thatit canoccurfollowing increasingervironments.

(18) a. Moststudentsventto theparty Theothersstayedn.
b. Lessthantenstudentaventto the party Theothersstayedn.

It seemoplausibleto characterizéhe others assignalinga shift from the preferred
referenceo its complementThis behaior follows directly from our analysisonce
we assignthe othes a semanticdike: AP.P(X — A), whereX is a context set(the
maximalset)andA is the antecedentor the others. Notice that WITNESS, since
it is a constrainton antecedent-hoodlreadyblocks COMPSET asa potentialan-
tecedenfor X in increasingandcardinalervironments.Whatis left to beexplained
is thefactthatthe others cannotreferto REFSET evenin theremainingcasesOne
way to go would be to saythat forward directionality (like WITNESS is andlike
emptinessvas)is a constrainton antecedents,e. it prefersanaphoriexpressions
to selecta forward directionalantecedentAt first, this might seema breakwith
the original intentionof FORWD, viz. reductionof topichood but noticethatsuch
abreakonly occursin casetheanaphoriexpressiorexpresses shift of somesort.
Of course thatis exactly whatwe want. | leave it to thereaderto checkthatthe
currentproposalindeedcoversall thedata.

6 Conclusion,reflection,further reseach

Complemensetsare marked antecedentfor plural pronouns.Their construction
is only permittedoncethey areguaranteedo be non-emptybut evenin this case
resolutionto COMPSET only occursonceREFSET referencas out for independent
reasons.
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Theinterpretationof pronoungeferringto a partof a quantificationadomain
now sumsupto thefollowing: interpretthepronounasareferentor asanecessarily
non-emptyconstructedeferent;next —if thereis a choice—interpretthe pronoun
in sucha way that therearisesno contradiction;finally, if therestill is a choice,
chooserEFSET over all otheralternatves.

Reflectingon this resolutionstratgly we could saythatthe taskof optimality
theoryhereis nothing but mediatingbetweendifferentmodulesof languageuse.
WITNESS couldthusbeseerasahardconstrainsayingthatwe shouldonly referto
thatwhichis availableor safelyinferable.Making senses thusonly possibleonce
we have obeyed withess-hood Finally, pragmaticpreferencdor a certaintype of
informationflow is only importantoncewe have anintelligible interpretation.

| have remainedquieton onecomplicatingissue. It concernsa problemwith
referenceo the maximalset. In (19) we prefera maximalsetreadingover areso-
lution to COMPSET.

(19) Not all of theanimalsin this zooaredangerous.
More thanhalf canbestroled.

Clearly morethanhalf of theanimalscanbestroked, notmorethanhalf of thenon-
dangerou®nes. If we assumdhatthe maximalsetis presentasa referent,then
following our analysispresentedherewe predictMAXSET referenceo beimmune
to WITNESS. This, howvever, poseshequestiorhovy MAXSET andCOMPSET arein

competitionin exampledike (19). A possiblesolutionwould beto assumehatin

additionto forwarddirectionality (violatedby both cOMPSET andMAXSET) there
is a constraintwhich representshe costsof constructinga newv referentout of
existing ones. This would accountfor exampleslike (19). However, thereis little

dataknown involving maximalsetreferencesothe detailswill have to be partof
furtherresearch.
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ABSTRACT. We evaluatedthe predictionsof Groszand Sidners theory of anaphoricaccessi-
bility usinga corpusof tutorial dialoguesvhosediscoursestructurewas annotatedaccordingto
RelationalDiscourse(RDA) Analysis. We found supportfor Moserand Moore’s proposalthat
only sggmentswith an intentionalcore shouldbe viewed asintroducingnen focus spaceswe
alsofoundthatbothembeddedoresandembeddedontributors shouldremainopenaslong as
the RDA-s@gmentin which they occuris open,anddiscussthe implicationsof this finding for
GroszandSidners theory

1 Intr oduction

In this paper we presenthe resultsof an empiricalstudyof therelationbetween
discoursestructureand anaphoricaccessibility Seminaltheoriessuchas (Reich-
man 1985; Groszand Sidner 1986; Fox 1987) have beenaroundfor aboutfif-
teenyears. However, only now is it possibleto subjectthemto rigorousempiri-
caltestingbecaus®f therecentimprovementsn annotatiormethodologyeading
to morereliableannotationtechniquesandthe resultingincreasedavailability of
corporaannotatedor discoursestructure(Carletta,lsard,lsard,Kowtko, Doherty-
SneddonandAndersonl997;Moser Moore,andGlendeningl996;Marcu1999).

Much of this recenteffort on discoursestructureannotationhasbeenbased
on RhetoricalStructureTheory (RST) (Mann and Thompson1988)or on similar
theoriesthat restrict the range of possiblestructures. One reasonfor this is
that (eachversionof) RST specifiesa fixed (althoughfairly large) repertoireof
intentionsto choosefrom. While it is still anopenquestionwhetherit is possible
to comeupwith anexhaustve list of discoursantentions(GroszandSidner1986),
in orderto achieve reliableannotationt is essentiato do so.

As aresult,however, the corporaannotatedn this way have mainly beenused
to testnew theoriesof anaphoricaccessibilitythat build directly on RST, suchas
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the recently proposedveins Theory (Cristea,lde, and Romary1998). Our own

aim, atleastatthis stagejs notto developanew theoryof anaphoriaccessibility
but to studythe empirical validity of existing theoriesof anaphoricaccessibility
andspecificallyof the best-knavn amongthese GroszandSidners theory(1986).
This usedto be a problembecausealthoughGroszand Sidners theoryhasorigi-

nateda codingmanual(Nakatani,Grosz,Ahn, andHirschbeg 1995)thathasbeen
usedat leastonce(Nakatanil996),asfar aswe know thereis no sizablecorpus
codedaccordingly However, recentproposalsconcerningthe mappingbetween
rhetorical structureand intentional structuresuch as (Moser and Moore 1996b)
producedannotatectorporathat canbe usedto investigatethe predictionsof the
theory

The Sherlockcorpuscollectedatthe University of Pittsturgh is acasen point.
This corpusis a collectionof tutorial dialoguesannotatedaccordingto Relational
DiscourseAnalysis (RDA), a theoryof discoursestructurethat attemptsto meige
RST with Groszand Sidners theory One of the featuresof RDA is to distin-
guishrhetoricalrelationsinto intentionaland informational (Moore and Pollack
1992;MoserandMoore 1996b):intentionalrelationspertainto the effectsthatthe
speakr intendshis discourseactionsto have on the hearerwhereasnformational
relationspertainto domainrelationsbetweenthe entitiesbeingtalked about. For
example,amongRrsT relations,evidenceis intentional,whereasauseis informa-
tional (MooreandPollack1992;MoserandMoore 1996b).

In this paper we reporton the resultsof a studyof anaphoricaccessibilityus-
ing this corpus.We first briefly review both GroszandSidners focus-spacdased
theoryof the attentionalstateandRDA. We thendiscusshow RDA structurescan
be usedto specify openingand closingoperationson focusspaces.In the evalu-
ation part of the paper we presenffirst of all our resultsconcerningthe effect on
anaphoricaccessibilityof the more distinctive aspectof RDA, the distinction be-
tweenintentionalandinformationalrelations,andof MoserandMoore’s proposal
thatonly the former expressbsps. We thenlook at a few aspectf the relation
betweenGroszand Sidners theory and RDA left openby Moserand Moore, in
particular how embeddedsegmentsof differenttypesshouldbe treated. Finally,
we analyzetheresultsandevaluateGroszandSidners proposal.

2 Background

2.1 Groszand Sidner’s Theory

Accordingto Groszand Sidner(G& s), the structureof a discourses determined
by the intentionsthat the peopleproducingit intendto cornvey, or DISCOURSE

SEGMENT PURPOSES (DSPS). In acoherendiscoursethe Dsps arerelatedto form

an INTENTIONAL STRUCTURE by eitherdominance relations(in casea DSP is

interpretedascontrituting to the satishctionof anotherintention)or satisfaction-

precedegelations(whenthe satishction of anintentionis a preconditionfor the

satishctionof asecondne).
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Anaphoricaccessibilityof entitiesin a discourseis modeledby its ATTEN-
TIONAL STRUCTURE, which, accordingto GroszandSidner is a stackof Focus
SPACES. G& S proposehatwhenasegmentis open,its correspondindocusspace,
whichincludesthediscourseentitiesintroducedn thatsegment,is pushedntothe
focusstack;whenthe sggmentis closed,the focus spaceis popped,andthe dis-
courseentitiesassociatedavith thatfocusspacearenot accessiblery more. G& s
alsoamguethat the pushingand poppingof focus spacesn the stackreflectsthe
intentionalstructure,in the sensethat a newv focus spaceis pushedon the stack
wheneer the discoursantroducesa nev DsP subordinatdo the presenione,and
thefocusspaceof the currentis poppedwhenaer theassociate@sp is satisfied.

This claim aboutanaphoricaccessibilitywasillustratedin the original paper
with a few examples;however, asfar as we know, it hasnot beenempirically
tested.Thereareno sizablecorporaannotatedaccordingto both G& s's treatment
of discoursestructureandanaphora. More in generalthereareno guidelines
abouthow to identify the bsps in a discourse.Our purposes thereforetwofold:
to useRDA to make morespecificclaimsaboutthe Dspsin discoursegof a certain
genreandin agivendomain),andthento testc& s's claims(within this genre).

2.2 Relational DiscourseAnalysis (RDA)

RelationalDiscourseAnalysis(RDA) (MooreandPollack1992;MoserandMoore
1996b)synthesizessroszand Sidners approachand RST. RDA owesto Grosz
and Sidnerthe ideathat discoursds hierarchicallystructured andthat discourse
structures determinedy intentionalstructure eachrRDA-segmentoriginateswith
anintentionof the spealr. But in RDA sggmentshave additionalinternal struc-
ture: eachsegmentconsistsof one CORE, i.e., thatelementthat mostdirectly ex-
presseshespeakr’s intention,andarny numberof CONTRIBUTORS, theremaining
constituentsn the segment,eachof which playsarole in servingthe purposeex-
pressedoy the core. The notionsof core and contritutor derive of coursefrom
the notionsof nucleusand satellitein RhetoricalStructureTheory (RST) (Mann
and Thompson1988), which claimsthatin each“segment” (text span,for RST)
onecomponenshouldbeidentifiedasthe’'main’ one,andtheothersassecondary
However, in RST thereis a distinction betweemucleusand satellitefor (almost)
all rRsT relations,whereasin RDA core and contritutors are only identified if a
sgmentpurposehasbeenrecognized.In this case,eachcontrikutor is linked to
the coreby oneintentionalrelation,andoneinformationalrelation. This is unlike
RST, in which only a single relation can obtain betweennucleusand satellite—
see(MooreandPollack1992).

In RDA, sggmentconstituentsmay in turn be other embeddedsegments,or
simplerfunctional elements:theseelementsmay be eitherbasicuNITs, i.e., de-
scriptionsof actionsand states,or relationalCLUSTERS. Clustersare spansthat
only involve constituentdinked by informationalrelations; no core:contritutor
structureexists, but they canthemselesbe embedded.

Unlike G& s'stheoryandlike RST, RDA is basednafixednumberof relations;
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1.1 Beforetroubleshootindnsidetheteststation,

1.2 itis alwaysbestto eliminateboththeUUT andTP.

2.1 Sincethetestpackagdas movedfrequently

2.2 it is proneto damage.

3.1 Also, testingthetestpackages mucheasierandfaster
3.2 thanopeningupteststationdrawvers.

Convince

Convince
Act:Reason

Act:Reason

steplistep2 Enable prescribed-act:
Cause:effect wrong-act
11 1.2 21

22 31 32

Figurel4.1: A tutorial excerptandits RDA analysis

in particular RDA assumes$our intentionalrelations— corvince, enable concede
joint—anda larger setof informationalrelations;this latter setis expectedto be
domaindependent.In the Sherlockcorpus,23 informationalrelationsare used,
of which 13 pertainto causality(they expressrelationsbetweentwo actions,or
betweenactionsand their conditionsor effects) (Moser Moore, and Glendening
1996).

Figure14.1shawvs a small excerptfrom one of the dialoguesin the Sherlock
corpus,andits correspondingRDA analysis.Thetext is brokeninto clauseqUUT
is “Unit undertest”, TP is “test package”). The analysisshavs the text to be
analyzedasanintentionalsegmentwhosecorespansl.1andl.2. Thissegmenthas
two contritutors, spanning2.1and2.2,and3.1and3.2 respecirely. Graphically
the coreis at the endof the arrav whoseorigin is the contrikutor; morewer, the
link is marked by two relations,intentional(in bold), andinformational. In this
specificcase,the two contrikutors carry the sameintentionaland informational
relationsto the core, but this doesnt needto be the case. The core andthe two
contritutorsarefurtheranalyzed Thecoreandthesecondcontritutor areanalyzed
asinformationalclusters whereaghe first contrikutor is recognizedas having its
own intentionalstructure! Clustersaremarked by oneinformationalrelation,but

1According to the manualusedfor the annotation(Moset Moore, and Glendening1996), an
enablerelationholds"if the contritutor[2.1] providesinformationintendedo increasehehearers
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not by intentionalrelations.

We will comebackto the analysisof the text accordingto G& s in the next
section. As regardsthe analysisof the text accordingto RST, the structurewould
presumablybe the same althoughno doublerelationswould exist, andfor every
relationonerelatumwould be consideredasthe nucleus the other(s)asits satel-
lites.

3 Anaphoric Accessibilityin RDA

In orderto useanannotatiorbasedn RDA to testGroszandSidners claimsabout
anaphoricaccessibilitywe have to specify a mappingfrom an RDA structureto
focus spaces:which RDA constituentcorrespondo separatdocus spacesand
which focusspaceshouldbe openwhena given anaphoricexpressions encoun-
tered. This mappingis not entirely trivial, becausehe structureof a discourse
accordingto RDA is muchmoredetailedthanthe structurethatwould be assigned
to thatdiscourseby GroszandSidner In RDA, eachclauseis treatedasa distinct
constituentwhereasin a G& s-style analysis,multiple sentencegan be consid-
ereda singleconstituent. FurthermoreG& s make no distinctionbetweencores
andcontritutors,andonly allow two relationsbetweerintentions whereasn RDA
mary typesof intentionalrelationsarepossible.

Moser and Moore partially specify a mappingbetweenrRDA notionsand an
intentionalstructurein the G& s senseéasedon thefollowing principles:

e EveryDsSp mustbeassociateavith acore.

e Constituent®f theRDA structurehatdonotincludecores- i.e.,clustergsee
above) - do notintroduceDsps.

In termsof sggments/ focusspacestheseprinciplesmean first of all, thata sey-
mentin the G& s senseshouldalways be a sgmentin the RDA sense(an RDA-
SEGMENT): an elementwith a coreandoneor more contritutors. l.e., no focus
spaceshouldbepushednthestackunlessacoreis recognized(MoserandMoore
leave openthe questionof whetherthe reverseshouldalsobe true, i.e., whether
thereshouldbe a 1.1 mappingfrom G& s-segmentsto RDA-segments.)Secondly
informationalrelationsdo not affect the attentionalstate,unlessassociatedvith
intentionalrelations.

The sgmentstructurethat—accordingo whatwe have seensofarwe cande-
rive from the RDA analysisin Figure14.1shouldthenbeasin Figurel4.2.Notice
that becausdnformationalrelationsdon't give rise to intentional sgments,the
informationalclustersl.1-1.2and3.1-3.2arenot assignedseparatesegments. In
particular the unembeddedorein 1.1-1.2is not assigneda separatdocusspace,
sinceit expressegpartof) the bsp associatedavith the overall RDA-segment.

understandin@f the materialpresentedin the core,or to increasehe hearers ability to performthe
actionpresentedh thecore’ (p. 6).
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3.4
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Figurel4.2: A G& s-styleanalysisfor thetext in Fig. 14.1

Even thesefirst simple mappingprinciplesalreadyresultin differentpredic-
tions concerningaccessibilitythan one would get from a pure RST analysis. In
Fox’'s analysis for example(seebelaw), evenif the constituentspanning?2.1 and
2.2 werea cluster not an intentionalsegment,no antecedenintroducedin these
propositionswvould be accessibldrom 3.1 and3.2. This is thefirst claim whose
correctnessve have to test.

However, the principlesproposecy MoserandMoore leave a numberof as-
pectsof the mappingopen. One questionMoserand Moore themselesraiseis
whetherembeddedcores,i.e., coresthat are themseles RDA-segments(whose
possibility they consider but do not analyzein detail) shouldbe treatedas em-
beddedc& s-segmentsor as part of the sameG& s-segmentas their embedding
RDA-sggment. (Examplesin which the antecedentf a pronounis containedin
an embeddedhucleusarediscussedy (Fox), p. 101.) A secondquestionis how
shouldembeddedndnot embeddedontritutors be treated:whetherall of them
shouldcountasseparates& s-segmentsor only theembeddeanes.

Third, evenif (some)contrilutorspushfocusspaceswhenshouldthesefocus
spacesbe popped? Immediately or only when the intentionalrelationis com-
pleted?E.g.,in the examplein Figuresl4.1and14.2,shouldsegment2.1-2.2be
poppedassoonaswe aredoneprocessingt, or shouldit remainon the stackun-
til the whole sggmentis over, giventhatit participatesn the intentionalrelation
that determineghe superordinatssegment? Fox’s dataseemto suggesthat an-
tecedenténtroducedby ‘active’ non-embeddedatellitesshouldbe accessiblebut
evenantecedentsitroducedby actve embeddeaontributorsmight.

4 The Study

We testedall of thesepossiblewaysof usingan RDA structureto guidethe focus
spaceconstructionmechanismusing the Sherlockcorpus. Our resultsshav that
the versionin which both embeddedore and embeddedontrikutors remainon
stackhasthe leastnumberof referenceviolations.
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4.1 Existing Data

The corpuswe usedis a collectionof tutorial dialoguesbetweena studentanda
tutor, collectedwithin the Sherlockproject (Lesgold,Lajoie, Bunzo,and Eggan
1992). The corpusincludesseventeendialoguesbetweenindividual studentsand
oneof 3 experthumantutors,for atotal of 313turns(aboutl8turnsperdialogue),
and 1333 clauses. The studentsolves an electronictroubleshootingoroblemin-

teractingwith the Sherlocksystem;then, Sherlockreplaysthe students solution
stepby step,schematicallycriticising eachstep.As Sherlockreplayseachstep the
studentanaskthe humantutorsfor explanations.The studentandtutor commu-
nicatein written form.

The Sherlockcorpushad beenpreviously annotatedising RDA to study cue
phrasegyenerationMoserand Moore 1996a;Di Eugenio,Moore, and Paolucci
1997). Theresearchgroupwhich proposedRDA discusseshefollowing reliabil-
ity resultstMoserandMoore1996a).25%of thecorpuswasdoublycodedandthe
k coeficient of agreementvascomputedon seggmentationin a stepwisefashior?
First,agreemenatthe highestevel of segmentatiorwascomputed After comput-
ing agreemenatlevel 1, thecodergesohedtheir disagreementshusdetermining
anagreeduponanalysisat level 1. The codersthenindependentlyproceedo de-
terminethe subsgmentsat level 2, andsoon. The deepestevel of sggmentation
waslevel 5; thek valueswere .90, .86,.83,1, and1 respectrely (from level 1 to
5).

4.2 Our Methods

We annotatedabouthalf of the Sherlockcorpusfor anaphoricinformation, us-
ing a muchsimplified versionof the annotatiorschemedevelopedby the GNOME
project(Poesio2000b).More specifically we marked eachnp in the corpus spec-
ified its NP type (propername,pronoun,the-np,indefinite NP, etc) andthenwe
markedall ‘direct’ anaphordbetweernthesenps (i.e., no bridges).This scheméhas
goodresultsfor agreemen{Poesic2000a)andhasalreadybeenusedfor studying
anaphoricaccessibility(Poesio,Cheng,HenschelHitzeman Kibble, and Steven-
son2000).We annotatedh total of 1549Nps, 507 of whichwereanaphoric.
Oneproblemwe hadto addressvasthatin theRDA annotationpnly tutorturns
hadbeenannotatedbecausédhe students’questionsare very short),but mary of
the antecedentsf anaphoriceferencesvere discourseentitiesintroducedin the
precedingstudentturn askingthe question. We followed Fox and madethefirst
elementsof adjaceng pairs part of the accessibilityspaceof anaphoricexpres-
sionsin the secondpart. To do this, we enclosedeachstudentturn in a special
st udent - t ur n elementmarkedtheNnpsit containedandmadethisturn aspecial
focusspaceccessiblérom theentitiesin thetutorturn. We dealtwith antecedents
containedn ‘tied’ adjaceng pairs(Fox 1987),i.e.,in turnsfurtheraway, by count-

2|t is unknavn to uswhetherk wasalsocomputedon clusters andon the specificinformational
relationsused.
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ing theanaphoriexpressionsvhoseantecedenwasunaccessibléor thesereasons
andfactoringthemout.

A secondproblemto solve wasthefactthatalarge proportionof theanaphoric
expressionsvhoseantecederis noton the stackarepropernamesBecauset can
be arguedthat theseexpressionslo not accesghe stackto find their antecedent,
we alsocountedthemseparately

We rana scriptover the annotatedorpusthat simulatesocusspaceconstruc-
tion underthe several possiblewaysof mappingrDA structuresnto focusspaces
thatwe consideredandattemptdo find theantecedentor ananaphotin thefocus
spacestackaccessibléo the anaphoraccordingto eachof thesepossibilities. The
variantsconsideredre:

1. All: Pusha new focus spaceon the stackwhene/er a non-atomicrRDA unit (both
intentionalsegmentsandinformationalclusters)is encounteredandpop this focus
spacewhenthe constituenends. (E.g.,in Figure14.1, pusha new focusspacefor
all threeconstituent®f thetop sggment:1.1-1.2,2.1-2.2,and3.1-3.2.)

2. Intentional Only / Imm Pop: Only pusha new focus spacewhenan intentional
segmentis encounteredpopit assoonasthesegmentis completed(E.g.,in Figure
14.1,only pusha new focus spacefor segment2.1-2.2,and pop it assoonasthat
segmentis completedl.1,1.2,3.1,and3.2 arejustaddedto thetop focusspace.)

3. Intentional Only / Delay pop of cores Only pusha new focus spacewhenan
intentional segmentis encountered.Pop focus spacesintroducedfor contributor
segmentsimmediately;but only popthe focusspacentroducedfor a coresegment
whenpoppingthewhole sggment.

4. Intentional Only / Partial delay pop of tribs Like the previous version, but in
additionkeepa focusspaceintroducedfor a contributor on the stackaslong asthe
segmentin which it occursis still on. (E.g.,in Figure 14.1, do not pop the focus
spacdor sggment2.1-2.2beforeprocessing.1-3.2.)

5 Results

Table 14.1illustratesthe impacton anaphoricaccessibilityof the distinction be-
tweenintentionalandinformationalrelationsby shawing thepercentagef anaphoric
antecedentwhich areon the stackaccordingto thefirst two variantsof the map-
ping algorithm. The line indicatedas‘All'’ shaws the resultsobtainedby treat-
ing both informationalandintentionalrelationsasintroducingnew focusspaces:
'OK’ indicateghenumberof anaphori@antecedentahich areaccessibleNO’ in-
dicatesthe numberof antecedent&/hich arenot accessible’‘Out of AP’ thecases
in whichtheantecederis notaccessibldecausé’ s outsidethecurrentAdjaceny
Pair, and’PN’ the numberof casesn which the antecedenis not accessibldut
theanaphoriexpressions a propername(which, presumablycanaccesst deno-
tation throughlong term memoryratherthanthroughthe stack). The tableshavs
that separatingntentionalconstituentgwhich introducenew focusspacesfrom
informationalclustergthatdont) makesmoreantecedentaccessibletheresultis
highly significantby thex? Test(x? = 29.47, p < 0.001).
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OK | NO | Outof AP | PN
All: 199 | 74 63 158
Intentional only / Imm Pop: | 280 | 20 63 131

Table14.1: Theinformational/ intentionaldistinctionandaccessibility

OK [ NO |
Int. only / Imm pop of embcoreandtrib | 280 | 20
Int. only / Delay pop of emb cores 287 | 16
Int. only / Delay pop of embtrib 310 | 8

Table14.2: Effect of the differencesn popping.

Table14.2shavsthedifferencesamongthedifferentwaysof fixing theoptions
left openby MoserandMoore (variants2-4 above). Thefirst line shaws theresults
obtainedif both embeddecdcoresand embeddectontritutors were to push new
focusspacespoppedassoonastheseembeddedonstituentsare completedithe
secondine theresultsif we keepembeddeaoresopenuntil the endof the RDA-
sgment; the third line the resultsif we treat embeddedcontritutors within an
RDA-sggmentas remainingon the stackuntil the segmentis closedoff. In this
table we have ignoredboth casesn which the antecedenis inaccessibldéut the
anaphoriexpressioris a propername,andthe 63 casesn whichtheantecedenis
inaccessibldecaus@’ snotin thesameadjaceny pair (seediscussiorabove). The
differencesarenot sogreatin this case put the correlationis still significant(x? =
6.09, p < 0.05) andin particularthereis a clearly significantdifferencebetween
the simplestpossibletreatmentof embeddedntentionalrelations,in which they
arealwayspoppedandthelastmodel.

6 Discussion

As saidabore, we studiedtwo separatdssues:howv bestto useideasfrom RDA
to make G& s's theorymorespecific,andto evaluateG& S's proposalsoncerning
anaphoriaccessibilityunderthis mapping.

6.1 Mapping RDA into FocusSpaces

Thefirst goal of our work is to useRDA structuredo gaina moredetailedunder
standingof whenfocusspaceshouldbe openedandclosed. In this respectpur
first resultis a significantlybettercharacterizatiof anaphoricaccessibilityif we
assumehatnew focusspacesareonly pushedon the stackwhencoresarerecog-
nized, asopposedo alsobeing pushedwhen a purely informationalstructureis
obsered. Thisresultis especiallyinterestingvhencomparedvith Fox’s proposal
(discussetbelaw). Accordingto Fox, informationalrelationsalsoaffectaccessibil-
ity. It is alsointerestingto contrastthis resultwith the proposalf VeinsTheory
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which alsomakesno distinctionbetweerinformationalandintentionalrelations.

Thesecondnterestingfinding in this respects thatthe bestresultsconcerning
accessibilityare obtainedwhen embeddedontrilkutors, aswell, are only popped
whenan RDA-sggmentis closed. This is not somethingthat would be predicted
on the basisof either Fox’s work, or ary obvious interpretationof the notion of
RDA-sggment;in fact,aswe will seeshortly it's notimmediatelyobvioushow to
accounftfor thisresultin termsof GroszandSidners theory either

6.2 An Evaluation of Groszand Sidner’s Theory

If we assumethat contritutors stayon the stackuntil the RDA-segmentis com-
pleted,only 8 anaphoricantecedentare outsidethe currentlyopenfocusspaces.
Of these 5 arecasesf definitedescriptionghat might be viewed asreferringde-
ictically to partsof thecircuit, 1 is a cataphorialiscoursedeixis,oneis atemporal
deixis (at this poinf), andonea bit unclear In otherwords, underthe suggested
rulesfor openingandclosingfocusspacesyirtually all anaphoricantecedentare
accessible.

The questionthenis whethertheserules are consistentwith the G& s frame-
work: the answey we think, is that while the simplesttreatmentf contrikutors
andcoresprobablyare,the mostcomplex onesprobablyarent. In fact,we didn’t
even testwhat somepeoplemight think of asthe mostnaturalmapping- make
theunembeddedoreof anRDA segmentpartof thefocusspaceor thatsegment,
but treatunembeddedontritutorsasintroducingsubordinatdocusspaces since
this would violate one of Moserand Moore’s basichypothesegthat only RDA-
sggmentsresultin G& s-segments). The approachof leaving unembeddedores
andcontritutorson the stack,but poppingall embeddedkDA-segments canprob-
ably be still viewed as consistenwith the theory? but delayingthe poppingof
embeddecatoresandcontritutors on the stackmay be consideredeyondits lim-
its, whetherwe view the problemin algorithmictermsor in termsof intentional
structure.Leaving thesefocusspace®penmeanghatthe attentionalstatecannot
be properlyseenasa stackanymore, but hasto be seenasal list, sincethereis no
guarante¢hatthefocusspaceassociatedvith the corewill bethelastelementon
thestack. Figure14.3shavs anexamplein whichit is necessaryo leave theem-
beddedcontritutor 24.13-24.1%4n the stack,in orderto solve the “other” voltage
to someothervoltage; attheendof thesegment thisfocusspacéehasto beremoved
while leaving the focus spacefor the coreon top of the stack. Furthermorenote
thatin the caseof Figure14.1we needa ‘discontinuoudocusspace’to make the
embeddedontrikutor accessiblavithout eliminatingtheprinciplethatnew entities
arealwaysaddedo thefocusspaceon top of the stack.

Looking at the problemfrom the point of view of intentionalstructure these
casedf accessibilitycanonly be handledwithin the G& s framework by hypothe-

3This however meansthat the intentional relationscontainedin the sgment- e.g., convince
in Figure 14.1-shouldbecomepart of the bsp for that segment, which againmay or may not be
consistentvith G& S'sideas.
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24.13a SinceS52putsareturn(0 VDC) onit’s outputs

24.13b whenthey areactive,

24.14 theinactive statemustbe someothervoltage.

24.15 Soeventhoughyou may not know whatthe "other” voltage
is,

24.16 youcantestto ensurehat

24.17a theactve pinsare0 VDC

24.17b andall theinactive pinsarenot0 VDC.

Enable

criterion:act

Enable Concede
criterion:act
cause:mental-effect
24.15 24.16

24.14

/ wt;cause
24.13a 24.13b
contrastl:
contrast2

24.17a 24.17b

Figure14.3: A contrilutor thatprecedeshe core

sizingthatthe bsps associateavith embeddedoresandcontritutorssatisfaction-
precedethe coreandthe othercontrilbutors. More in general,one hasto wonder
whetherFox’s (and beforethat, Reichmars) suggestiorthat the material intro-
ducedby ‘active’ propositiong(i.e., the otherconstituentof a rhetoricalscheme)
remainsaccessibleanreally be formulatedin termsof Groszand Sidners inten-
tional structure.

6.3 Openlssues

Keepingmore entitieson the stackis obviously going to increasethe likelihood
thatanantecedenwill befoundon the stack,but we have to be carefulnotto lose
the crucial propertyof the attentionalkstate reducingsearchambiguity (otherwise,
we couldjustmale every discourseentity accessiblatall times).In orderto prop-
erly comparemodelsof anaphoriaccessibilityit is necessaryo computewhatwe
might call their ‘perplexity’; unfortunatelyin orderto properlydo this it is nec-
essaryto have ananaphoriaesolutionmechanism We planto do this evaluation
next.

A major problemwith ary attemptat looking at the empiricalimport of dis-
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coursestructureis thatit’s very hardto getresearchers agreeon whatthe struc-
tureof agivendiscoursas. Work suchasMarcu’s hasshavn thatin generalve can
expectpeopleto roughlyagreeon the mainseggmentsof adiscoursebut it is much
harderto getagreemenbntherelatve importanceof theconstituenseggmentsand
evenharderto getagreemenbn the particularrelations. At the moment,the only
way to achieve a reliable annotationis by extensie training and discussionsas
donewhenconstructingthe Sherlockcorpus. So, we do not expecteverybodyto
agreeon the particularanalysegproposechere;we would wantto point out how-
everthattheseannotationslo have acertainamountof objectvity in thatthey were
notproduceday us.

7 RelatedWork

7.1 Fox

(Fox), althoughonly concernedvith referenceso singularandhumanantecedents,
is perhapshemostextensve studyof theeffectsof discoursestructureonanaphora
in both spolen andwritten discourses.Fox usesdifferentmethodsfor analyzing
the two genres:sheusesconcepts§rom CornversationAnalysis,andin particular
thenotionof Adjaceny Pair, for spolencornversationsandRsT to analyzewritten
texts. Her main proposakboutwritten texts is asfollows:

A pronounis usedto referto a personf thereis a previous mentionof
that personin a propositionthatis ACTIVE or CONTROLLING; other
wiseafull NPisused.

(Wherea propositionis ACTIVE if it's partof the sameRsT schemeasthe propo-
sitionin which the pronounoccurs;whereas propositionis CONTROLLING if it's
partof a schemewvhich dominateghe schemen which the pronounoccurs.)

Fox’s proposalsoncerningoronominalizatiorapply lesswell to referenceso
objects(andevenin hercorpustherearemary referencesor which thehypothesis
above would licencethe useof a pronounare actually realizedby a definite NP,
which sheexplainsby arguing thatthe principle above is only oneof mary inter
acting principlesthat determinethe realizationof a NP); neverthelessshemalkes
alot of compellingpointsaboutstructure. In particular shemakesit very clear
thatactive propositionsshouldbe accessibléor aslongasthe schemas open;and
producesseveral examplesshaving that materialintroducedin actve embedded
nucleiis accessible.Fox didn't find referencesnside actve embeddedsatellites
(but thenagainnoneof theseis madevia a pronounin our corpus). In addition,
our studysuggestshatpropernamesehae differently from definitedescriptions
in thatthe formeraremuchlesssensitve to discoursestructurethanthe latter, so
the two classesshouldnot be conflatedlike Fox does;and not separatingnfor-
mationalrelationsfrom intentionalonesrestrictstoo muchtherangeof accessible
antecedentsvenif it maybecorrectasfar aspronominalizatioris concerned.
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Figure14.4: A treedistinguishingVeins Theoryfrom the proposalsdiscussedn
this paper

7.2 \VeinsTheory

VeinsTheory(vT) (Cristealde,andRomary1998;Cristeade,Marcu,andTablan
2000;Ide andCristea2000)is arecentlyproposedheoryof theeffect of discourse
structureon anaphoricaccessibility which relieson RsT for its definition of dis-
coursestructure,andwhosepredictionshave beentestedusingan RST annotated
corpusof newspapertexts (Cristea,lde, Marcu, and Tablan2000). The proposi-
tions accessibldo an anaphoricexpressionsare computedby an algorithm that
operatedirectly over an RST tree and involves two steps: a bottom up stepin
which the‘heads’of eachnodein thetreearecomputedwherethe headof anon-
terminalnodeis the concatenatiomf the headsof its nucleardaughtersjollowed
by a top-dawn computationof the VEIN EXPRESSIONS. The crucial ideaof vT
is thatmaterialintroducedin nuclearnodespercolatesup’ veins,whereveinsare
pathsin the tree all of whosearcsconnectnuclearnodes;the antecedentitro-
ducedin ary nodealongthe vein areaccessibldrom all the nodesof the subtree
which hasthe top of the vein to which thatnodebelongsasits root. Thesecond
ideaof thetheoryis thatantecedentmtroducedin a satellitenodeto theleft of a
nucleusremainaccessibléo all nodescontrolled(in Fox's sense)y thatnucleus.

In somerespectsthe proposabresentetherecanbeviewedasageneralization
of theproposal®f vT: thematerialintroducedn coreconstituentpercolatesipin
asimilarway, but we alsoallow antecedentmtroducedby embeddedontritutors
to theright of the nucleusto be accessibleaslong asthesecontritutorsareactive
(in vT, only binarytreesareconsidered).

The onepoint of contrastbetweenthe two theoriesis thatin our proposalwe
do not considerall nuclei, but only the nuclei of intentionalrelations. We have
seenthattreatinginformationalrelationsasintroducingfocusspacesnakesa big
differencein termsof accessibility;the differenceis significantevenif we allow
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theseadditionalrelationsto remainopenaslongasthedominatingrelationis open.
The crucial casedistinguishingthe two theoriesaretreeswith the structurein Fig
14.4:in our theory X would be availableasan antecedenof Y, whereadn Veins
Theoryit wouldnt.
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Topic Structur ein Route Explanation Dialogues.
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ABSTRACT. This paperdealswith the representationf dialogue,including the semanticas-
pects.We have beenworking on a real speecthcorpusof routeexplanationdialogues.The paper
follows thetraditionof dynamicsemantic§KampandReyle 1993),andwe will usethe SDRT of

(Asher1993)which proposes treatmenbf the semantic-pragmatimterface. Dynamicseman-
tic theorieshave traditionally focusedon discoursdssuesput a few studieshave begunto look

at dialoguewithin that framework in the pastfew years. (AsherandLascaridesl998). To the

rhetoricalandintentionalstructureproposedy SDRT we adda "topic structure”closelyrelated
to theinformationalstructure.

1 Intr oduction

We addreseretheproblemof representingiumandialogué. Weareinterestedn
aspecifickind of dialogue: routeexplanationdialogue®. We placeoursehesin the
tradition of dynamicsemantic§Gronendjikand Stokhof1991) (KampandReyle
1993) (Asher1993). Theseapproachesyhich have mainly focusedon the prob-
lem of monologueare now addressinghe domainof dialogue(Ginziurg 1994)
(AsherandLascaridesl998). From anotherperspectie, works also exist which
enrich dialogue-acttheorieswith semanticcontent,rhetorical structureand dia-
loguegamegPoesioand Traum1997).

Here, the chosenframenork is SDRT (SegmentedDiscourseRepresentation
Theory)(Asher1993). Severalworks basedon this theoryhave studiedthe inter-
actionbetweersemantiacontentandDiscourse Structue (Asher Aurnague Bras,
SablayrollesandVieu 1995)(Asher BusquetsandVieu pear).

Thenotion of “topic” is usedin this framework but it is not preciselydefined.
Recentlywe have proposeda treatmenibf dialogueglobaltopicin routeexplana-
tion dialoguegPréwot 2000). After the collectionof arealcorpus,ouranalysishas

IDialogueis seerhereasa discoursawith two spealers.
25eesection2 for amorecompletedefinition of this kind of dialogue.
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shavn the necessityf takingInformationStructue into accountaswaspredicted
by (Asherand Txurruka 1995) (Engdahl,Larsson,and Ericsson2000) (Engdahl
2000).

Now, in a prospectie work, we wantto studythe interactionbetweeninfor-
mation Structue andDiscousse Structue andbetweennformation Structue and
Topic Global Structue.

First, we briefly presentthe corpusthat we have recordedand that we are
studying (section2). Then our analysisof somepiecesof thosedialogueswill
be presentedn threepoints: first from the SDRT point of view, strictly speaking
(section3.1); thenin thelight of Txurrukas accountof InformationStructue and
Discourse Structue (section3.2); thirdly, takingglobaltopicinto account(section
3.3). Lastly, we proposea constructiorof atopic structure(section4).

2 The Corpus

We introducein this sectionthe corpuswe have recorded At this stageijt is com-
posedof 15 dialoguesfor a total time of 30 minutes. To ensurea large coverage
of the kind of phenomenave plan to collect more dialogues. As we have said,
it is a corpusof routeexplanationdialogues.This kind of dialoguesinvolvestwo
participants. a giver andarecever. The giver explainsto the recever how to go
from onelocationto anotherone.We have choserthedomainof routedescription
because lot of work hasalreadybeendoneon it, especiallyin lexical semantics
(motion verbs, spatio-temporaprepositions, .. ) (Asherand Sablayrolles1995)
(Muller 1998). It give usa basisfor therepresentationf the semanticcontentof
utterances.

Many featuresareimportantin the completedefinition of this dialogueqchar
acteristicsof placesused,of the participants,... )3. Here, for reasonsve will
explain belawv, we focuson two of thesefeatures dialoguesituationand partici-
pants’knowledge.

As far asthe dialoguesituationis concernedwe will focuson the following
two questions

e Arethespeakrslocatedin the“explanationplace™?
e Arethespeakrstogetherin asameplace?

In our work, we wantto focuson purely verballinguistic phenomenaTherefore,
we have to minimizethe utterancecontext dependengc(deicticusesgesturesface
expressions)Thuswe have not placedthe participantgogetherin a samelocation

3See(Denis1997)for aclassificatiorof routeexplanation.
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andhave recordedelephoneconversations.

During a previous corpuscollectionwe hadnoticedthatif the recever didn't
know arythingaboutthegloballocationincludingtheroute(for examplein atown)
therewasno exchangebetweerparticipants.As we wantedpreciselyto studyin-
teractiondetweerthe participantanentalstatesyve chosesubjectsvho hadsome
knowledgeaboutthelocation.

Theanalysisof our corpusis directedalongthreelines:

1. StudytheDiscourseStructure/ InformationStructureinteraction.

2. Within eachstructure studytheinteractionof sententiabnddiscursve level.

3. Studythe TaskStructure/ Linguistic Structureinteraction.

Below is atranscriptof arepresentate examplefrom our corpus.

A

1

2

10

A: Allons-y! donctu parsd’ou?

Let'sgo! sowhele are yougoingto comefrom?

B: Jeparsdoncde chezLaurent,c’est dansla granderue St-Michel

euha peupres200metresavantla placeSt-Michel.

I will comefrom Laurent’s place it is in St-Michel Streeter.. about200m
before St-Midchel Plaza

A: 200 métresavant la placeSt-Michel. Donccté plutt versle boule-
varddesRecolletsenpartant....

200m before St-Midchel Plaza. Themefore, rather on the side of Recollets
Boulevard, leavingfrom....

B: Ouais.

yeah.

A: D’accord. Donc pour venir chezPhilippe c’est assezsimple. Tu

descend$a granderue St-Michel. Tu traversede carrefour

Ok. Soto cometo Philippe’s,it’ srathersimple YougodownSt-Michelstreet.
You crossthejunction.

B: Ouais.

yeah.

A: Tu...euh...Tu prendda rue Pharaon.

you... er... youtake Pharaon Street

B: LaruePharaon?
PharaonStreet?

A: Oui.

Yes.

B: Jeneconnaispascetterue.
| don't knowthat street
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11

12

13

14

15

16

17

18

19

20

21

22

23

24

A: Tu neconnaigpasla rue Pharaon.
You don't knowthat street.

B: C'estapesle carrefoureuh?
It' safterthejunction,..?

A: Dansle prolongemeneuhoui c’estapiesle carrefour
continuing... er yesit’ safter thejunction.

B: Quais.
yeah.

A: Dansle prolongemente la granderue St-Michel Tu asla rue qui
s'appelleje saisplusruedu Languedomu la rue Ozenne.
ContinuingSt-Midhelstreet,you'vegotthatstreetcalledi don't know, Langue-
doc Streetor OzenneStreet

B: Ouaisd’accord.

yeah,okay

A: Bon euh 100 metresapes le carrefour le grandcarrefourde St-
Michel...euh..il y aunefourche laruedulanguedo®ularueOzenne
je saispluscommentelle s’appelleobliqueversla droite.

well er 100mafterthejunction,afterthebig junctionat St-Micheler... there’s
afork, LanguedocStor OzenneSt,i don't remembeits name it turnsright.

B: Quais.
yeah.

A: ettu asdevanttoi unepetiterueasensunique...qui s'appellelarue
Pharaon.
andyou'vegota smallone-waystreetin front of you...called Pharaon Street

B: Ah ouaisd’accord.OK. Jesitue.
Oh,yeah,okay | see

A: Donc, tu parcourgoutecetterue... euh... Tu vasarriver a la place
desCarmes.

So, you take this streetand go all the way; er... youwill arrive at Carmes
Place

B: muhm...muhm...

A: Arrivé ala placedesCarmeseuh...tu tournesa gauchedansla rue
desPolinaires,c’estunerue qui débouchesurla placedesCarmes...
Arrivé au 27 dela rue desPolinaires...surta droite tu trouveras...euh
le 27 ou habitePhilippeMuller.

Whenyou are a the CarmesPlace... youturn left in PolinairesStreet,it's a
streetthat goeson CarmesPlace whenyouare at the 27 of Polinairesstreet,
onyourright youwill seeer... the27 whee PM lives.

B: OK. Donc,ruedesPharaongusqualaruedesCarmestapies...
Ok. So,Pharaon Streetup to CarmesStreetandthen...
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25 A:jusqualaplacedesCarmes.
upto CarmesPlace

26 B: OuiplacedesCarmes..etagauche.
yes,CarmesPlace... andto theleft

27 A: Alors la premerea gaucheg’estpasla bonnequandtu debouches
surla placedesCarmes.
thenthefirstontheleft is nottheright onewhenyouarrive at CarmesPlace

28 B: Ouais.
Yeah.

29 A: la secondex gauchec’estla bonne. C'estau boutde la placedes
carmesnfait. Est-cequetu vois la rue desFilatiers?
Thesecondoneon the left is theright one It's at the endof CarmesPlace
actually. Do youseeFilatiers Street?

30 B: Quais.
yeah.

31 A: EhbientuvasjusqualaruedesFilatiers,tu tengagegpasdedans.
Tu regardesatagaucheettu verrasla ruedesPolinaires.
well, you go to Filatiers Street,youdon' take it. You look on your left and
youwill seePolinairesStreet

32 B: D’accord.
Okay

33 A: C'estbon?
All right ?

34 B: Ouaisc’estbon.
yeah,all right.

3 Elementsof dialogueanalysis

3.1 DialoguestructuresasDiscourseStructures

We will now give an SDRT-orientedanalysisof a pieceof this dialogue,but first
we will give a very rough outline of this theory Ashers theoryassumeghata
dialogueis a kind of discoursdnvolving two participants. SDRT alsoassumesas
RST(MannandThompsorl987),thatadiscourse&canbeseenasa setof segments
linked with (rhetoricalor intentional)relations. Theserelationscanbe hierarchi-
cal or not. Hierarchicalrelationsbetweensggmentsinducea tree structurewhich
imposesconstrainton theinterpretatiorof currentutterancege.g.anaphoraeso-
lution canbelimited to certainsegmentsof the currentinterpretation).More gen-
erally, constraintsbasedon the structureinducedby the segmentationdetermine
whatis a coherendialogue.New utterancesvill beattachedo someseggmentin-
crementallywithin analreadyexisting dialoguestructureasthey come,by taking
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into accountexical semanticsyworld knowledgeandsemantic-pragmatialesse-
lectinganappropriategelationin contet (see(AsherandLascarided.998)). These
aspectareoftentakenfor grantedn theoriesakingasprimitivespropositionsand
speechactsrelatedto thesepropositions.Our goalis to accountfor the construc-
tion of suchstructuresvithin anincrementalnterpretatiomprocesf thedialogue
seenasa public constructionof a commongroundbetweerparticipants.We will
make useof topicsin thatperspectie, focusinghereon questionsandanswersse-
guencesOur approachis thusrather‘top-dovn” comparedo (Kruijf f-K orbaywa
andKruijff 1997)who placesheranalysisin the samediscursve perspectie but
closerto the sentencdevel. That beingsaid, even thoughwe use SDRT asour
framework, we departsomeavhat from someof its choicesmadein the context of
dialoguese.g. in (AsherandLascaridesl998). We will keepthe following prin-
ciples,while leaving asidethe presentlylessstableaspectf thestill in progress
theory:

¢ theglobalrepresentationf adialogueis composeaf asetof labelledspeech
acts(SA) andrhetoricalrelationsbetweertheseoccurrencesf SA. A speech
actwill beof theform (Spealer,Mode, Cortert), wherethemodecanbein-
terrogatve, declaratve or imperatve. Contentcanbe ary partof therepre-
sentatiorof thedialogueor a sub-dialogueA basicsemanticontentwill be
a DRS, thatis a setof linguistic referentsand of conditions(predicatespn
thosereferents. Speechacts,seenin otherframewvorks ashaving an inten-
tional content,take on an intentionaldimensiononly whenlinked together
by relationsbearinganintentionalcontent.

¢ In orderto dealwith dialogue, SDRT hadto be enrichedwith new relations,
Thelist of relationsneededy a dialogueversionof SDRT is still very unsta-
blein theprospeciie work of (AsherandLascarided998). We have divided
theminto thefollowing cateyories:

— discursive relations: narration, elabomtion, explanation,continuation,
badground,parallel, contrast,commentresult,consequencge

— dialogic relations we departfrom the work of Asherby considering
thefollowing relations dividing questiorelaborationsnto precisionrequest
andconfirmationrequest. (At this time we dont make ary differencesbe-
tweendirectandindirect partial answer'. no-answer(linking replies,such

4Thesetpresentedn (Asher BusquetsandVieu pear).

SDividedbetweenYes/NoquestionsandWH-questions.

6This kind of requestdoesnt introduceary information, it only aska confirmationof already
introducednformations.SeeBg.

"Probablythesedistinctionsarenecessarjor the evaluationof the “answernessbf anutterance.
But for the moment,within the applicationof our rules,we only considerthatthereare utterances
which give an answer(direct, indirect or partial) and somewhich don't. In technicalterms, the
relationanswerrecorers QAP (QuestionAnswer Pair), IQAP (Indirect QuestionAnswerPair), and
PQAP (Partial QuestionAnswerPair) SDRT relations.
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as,’l dont know”), acknowledg, andcorrection Forinstanceanswe(a, 3)
relatesaturn 3 to its correspondingjuestiona.

confirm-r — answer

T
B 7 A:Tu..sss...UprenddaruePharaon.
You ...sss..Youtake Pharaonstreet. T
8 B: LaruePharaon?
Pharaon Street?
9 A: Oui. T
Yes.

It shouldbe notedthatintonationis crucialin this example. The interrogatve
mode thatwe usefor theinferenceof theconfirmation-equestelation,is givenby
an interrogatve intonation. This kind of questionds preciselyidentifiedby Reis
(cited by (Engdahl2000))as“echodecidingquestion”. Hereif we dont have the
rising intonation,(8) couldbe anacknavledgemenof (7).

3.2 Information Structure, Asher and Txurruka analysis

In this sectionwe aregoingto presenthe augmentedDRT of (Asherand Txur-
rukal1995).

As was said before,dialogueanalysishasto take into accountinformational
structue. The questionis how to explain why a single propositionalcontentmay
have differentrealizationsin dialogue(Lambrecht1994) (Vallduvi and Engdahl
1996). The partitioningof the contentof a sentencento two parts—sentencéopic
andsentencdocus—structureghe sentencen termsof informativeness.The par
tition criteria variesamongauthors: given/in discussionpresupposed/assed,
... 8 andthesedifferentdefinitionsraisedifferentdenomination topic/comment,
topic/focus,ground/focus In spite of theseheterogeneityin the sentenceopic
definition, we will usethe commonnotion of topic emphasis.This Informational
Structue is assumedo be given by the syntacticandintonationalanalysis(Lam-
brecht1994)(vanKuppevelt 1995).

Now we focuson Asherand Txurrukas propositions. They study the inter
action betweenDiscourseRelationsand Informational Structure® of utterances.
They assumeas their main hypothesisa doubleinteractionbetweenDiscouise

8For a completetaxonomyof topic/focuspartition, see(van Kuppevelt 1998).
9They speakof informationalpartition with the aim to underlinethe two separateartsof the
sentence.
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Structue and Informational Structue. The informationalstructurewill be influ-
encecdby thepreviouspieceof discoursebut thediscourseelationwhichlinks two
segmentshelpsto disambiguateéheinformationalstructureof the secondne.

They claim for a systematicstudy of context impact on the determiningof
informationalstructure.
Veryroughly we cansaythatin theirtheory:

e Discourseelationsforce constrainton InformationalStructue. (DS — IS)

e The constraintsatisactionis animportantclue for the establishmentf the
discourseelation. (IS — DS)

Now we aregoingto considerour examplefrom Asherand Txurruka’s point
of view. We now look morepreciselyat (25) turn of (A) (a correction). The cor
rectedutterancewill be calledthe tamget (here24). AsherandTxurrukasaythat
a correctionintroducesan inconsistenpropositionwith someprevious discourse
proposition. In the example,thereis no inconsisteng in a strict sense. (Asher
1998) extendsthis definition and proposesa semanticfor the correctionrelation.
Here we have only studiedonekind of correction. In the future we will have to
look atthe otherones.

¢FromAsherand Txurrukas point of view the interactionbetweenthe dis-
courserelationof correctionandthe InformationStructue of (25) is fundamental
for dialoguecoherenceln particular the distinctionbetweenhe linguistic mate-
rial sharedby correction(25) andtarget (24) (until the Carmes)andcontradicting
information(place/squag) is givenby Informationstructue. Theinconsistenin-
formation(relatedto a sharedsituation)will bein focuswhereasharednforma-
tion will appeaassentenceopic element.

In our example,it is the intonationwhich stresseshefocus. The Information
Structue is crucial here; indeedif the stressedelementwas not only the word
"place”, thediscourseelationwould be different.

C 24 B: OK.Donc,ruedesPharaongusqualaruedesCarmestapees...
ok soPharaon streetup to Carmesstreetand after..
25 A:..jusquala PLACE desCarmes.
...upto CarmesSQUARE°
26 B: Oui, placedesCarmes.
Yes,Carmessquake.

The (24-25)pair satisfiesthe correctionconstraint!: The correction(25) and
the target (24) differs in one point. The focus of the correctiondoesnot match

10we write in capitalsthe stressegbartof utterances.
11see(Asherand Txurruka 1995), (Asher 1998) for a more completeaccounton correction in
SDRT.
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with the correspondingelementin the target. Herethe stresseclement‘place”
(square)doesnot matchthe“rue” (street).If we didn't have thisintonationalstress
on“place”, (25) would be a continuationof the explanationof theroute(figure1.)
insteadof a correction(figure 2.). We noticethat here,we don't have anincon-
sisteng'? betweerthe correction(25) andthe target (24). So, a strictly semantic
analysiscannotpravide uswith the correction. Here Information Structue is not
only acuein theanalysisbut really the only way to obtaintheright interpretation.

corredion — adck

cortinuaion — adk Tioa
Ty Ths
Ths
The
The
(Figl.)
(Fig2.)

3.3 Global Topics

Dialoguesof our corpusareall task-oriented.This kind of dialogueare studied
by a lot of researchersmnainly in a human-machinenteractionperspectie. A
widespreaddeaaboutthesedialogueds thatthey obey a generalpurpose which
constraingthe structureof the whole dialogue. (Groszand Sidner1986) speak
aboutthe Discourse Purposedistinguishedrom the Discouise SgmentPurpose
(vanKupperelt 1995)enricheghis view with his definitionof topicin termof topic
constitutingquestionsHe claimsthatin a TaskOrientedDialogue asin anarratve
discourse’the utterancedelongingto the main structureform togetherananswer
to a singletopic-constitutingquestion”. We follow this ideathatthereis a topic
which archesover the othertopics (which becomesub-topics).In this sectionwe
studythe effect of globaltopic, notonly the overarchingonebut alsothe subtopics
correspondingo sub-dialoguesFroma generalpoint of view, the dialoguetopic
is givenby the contet of dialogue(linguistic or not; verbalisedor not).

In our corpus,the overarchingtopic is a route explanation We have to repre-
senttheroutecomponentselatedto the explanation: thereis a startingpoint, and

12| fact,if therewasa Carmesstreetleadingto a Carmessquaretherewould beno contradiction
between(24) and(25). It is theintonationthatpointsout the correctionnatureof (25). SoAsherand
Txurrukas propositionfor the constrainton correctionrelationmustbe extended.
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end point, and a prescriptionsequencéDenis 1997), introducingrecursve sub-
itinerary descriptions.The two participantsare supposedo fill in anincomplete
structuremadeof theseelementsThis presupposedtructuregivesusa carvasfor

the constructiorof thefinal, sharedstructure We call theseelementghe dialogue
topics (DT). It will beusedin atop-down mannerWe give thefollowing form:

abcd

start(a)
end(b) Fig3.
path(c)

direction(d)

We have to explain whatis a“path” in this context. Thereareseveralwaysof
definingpathsin theoriesof spacé?. Butin theroutecontext, apathis usuallyseen
asanactionsequenceEachactionof the sequencés a move betweenwo places.
We areinterestedn thelinguisticaspecbf routes sowe focusontheprescriptions
of theseactions. Participants(A andB) aregoingto establisha sequencef pre-
scriptionof theactionsthatB hasto doin orderto follow thepath(c) in adirection
(d) from (a) to (b).

At the beginning of the dialogue(turns1 to 5), thereis a first sub-dialogto
establishthe startingpoint. It is a subtopicelaboratingthe overarchingone. It is
relatedto thereferent‘a”. This sequencés a specificationof “a” which fills out
the carvas. We don't give herethe dialogueanalysisof this establishmentf the
startingpoint, but we give therepresentatiofor this dialoguesegmentwith anap-
proximatetranslationin English(Fig4.)*41°.

135ee(Muller 1998)for a presentatiomf thesedefinitions.

14The“d1” directionis presupposebly the“avant” use. It is notthe samewith “d” (from overar
chingglobaltopic) which comesfrom the preliminarycontext.

15For amorepreciseaccounof the semantiacepresentationf aroute,see(Krause2000).
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efdlgh efdlgh

Laurent(e) Laurent(e)

chez(e,a) ais Laurents place

rue(f) street(f)

nom(f;St-michel”) name(f,St-michel”)
dans(a,f) infon(a,f)

place(g) square(qg) Figa
nom(g;St-michel”) name(d'St-michel”) ’
direction(d1) direction(dl)
avant(a,g,d1,c) before(a,g,d1,c)
distance(a,g,200m distance(a,g,200m)

rue(h) street(h)

nom(h;Recollets”) name(lfRecollets”)
du-cote-ers(a,qg) near(a,g)

All theinformationsexchangedn this sub-dialogconcernghe startingpoint.
Thisfactis crucialinformationin theanalysisof thedialogue.

The (8-20) sequencés the establishmenof Pharaorstreetintroducedby (7).
We do not study herethe constructionof this establishment.At the end of the
sequenceRharaorstreetis groundedandthe sharednformationis only thetaking
of thestreetby B (Fig5.) .

gel \

street(g)
name(g,“Pharaon”
take(B,g,el)

Fig>5.

We canseein thefinal routestructurethatsomeof theinformationintroduced
in thedialogueis preseredandsomeis left out. Typically the pieceof information
keptis whatis sharedi.e. acceptedpy bothparticipants.

Thebuilding of thissharednformationis mainly guidedby therhetoricalstruc-
ture of the dialogue. However, trying to processt as a sharedplan within the
rhetoricalrepresentatioonf thedialogue asin (AsherandLascarided.998),yields
clumsyrepresentationsf the dynamicsof the processtself (e.g. for correction,
no-answers,...andobscureghe differencebetweerthe courseof a dialogueand
its underlyingobjectives. We thereforeproposeto createanotherstructure based
onthenotionof topic, for integratingthis information.

As we have seerbefore,in taskorienteddialoguegin whichrouteexplanations
canbeincluded)these'topics” comesrom two sides. sentencdevel (see3.2)and
discoursdevel (see3.3). We think thatwe mustintegratethesetwo sidesof Infor-
mationstructureto contrilbute to the constructiorof a hierarchictopic structure.
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4 Constructing topic and rhetorical structuresin parallel

Our proposalis to enrichthe rhetoricalstructurewith a parallelstructurekeeping
track of topic constructionsFor this we considertopicsaspropositionalcontents
linked by specificrelations,calledtopical relations eithertopic sequencer topic
elabomtion. In classicalSDRT, theserelationsare someavhat relatedto the plan
relationsof SDRT (e.g. thereis a plan-elaboratiomelation),but arenot separated
from rhetoricalrelations while we think it is importantto distinguishthe courseof
adialoguewith theconstructiorof acommon-groundwhichis oftenthesharingor
communicatiorof a planin task-orientedlialogues).Besidesthetopicsof some
partsof the dialoguesarejust thesepartsof the taskto be achieved. In this sense
we join the (TraumandNakatani1999)point of view on the multi-level approach
of dialogue.Ourglobaltopicrecorersthemescandmacrolevelsof Traumandand
Nakatani. Nonethelessopic relationsintendto go beyond plansin task-oriented
dialogue by introducinga moregenerainformationstructure.

An importantnotion for definingthe topic structureis the resohednessof a
topic. Thecontentof aresohedtopicis sharetetweerthe participantsthis kind
of topic is in the commongroundof the conversation. By contrast,the content
of an unresoled topic is still underdiscussionjt canbe pulled out of the topic
structure We will markanunresoledtopicwith “*” andweremove “*” whenthe
topic becomeresohed.

We now give a setof constructiorrulesfor thetopic structure. Topic structure
constructionis donein parallelwith semantidnterpretationand establishmenof
rhetoricalrelations.For everyrhetoricrelationwe have to triggeroff atopicupdate
rule.

e Confirmation requestf,) : unresolesthea associatedopic.

e Precisionrequestf,f) : introducesa nen unresoled topic, attachedo the
topicassociatetb a with a Topic-Elaboratiomrelation. Theactualcontentof
this topic will dependon thenatureof the question(Y/N, WH).

e Answer(a,B) :
— to aconfirmationrequest resohesthetopic associatedo a.
— to a precisionrequest Resolesthe topic associatedo a anddestrys
unresohed sub-topicelaboratingt.'® Moreover we have to addnew focused
(information)from 3 in the DT.

e No Answer : Thisrhetoricrelationhasno effectson thetopic structure.

e Acknowledge@,B) : An acknavledgementesohesthe topic associatedo
a.

18We destry theunresoledtopic becausehey arenoteestablishedh thecommongroundandso
they dont participatein the constructiorof the globaltopic structure
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e Continuation(a,B) : A continuationresohesthe topic associatedo a and
introducesanunresoled new topic attachedo thetopic associatedo o by a
topic sequenceelation.

e Correction(,p) : A correctionreplacesn thetopic associatedo a thecor
rectedelementoy the focusof the correction(3)*’.

Consideringhatwe have the correctionrelationin therhetoricalstructure(in-
ferredwith an1S account);consideringhe precedingules;we give thefollowing
constructiorfor the (24-26)turns. This structurerecorersthe mesoandmacrolev-
elsof (TraumandNakatani1999).In our structurethe meso-leel is down andthe
macro-leel is up.

* follow(B,a,el) * follow(B,a,el) follow(B,a,el)
street(b) :> square(b) :> square(b)
name(b,"Carmes") (25) name(b,"Carmes") (26) name(b,"Carmes")
until(a,b,c,d) until(a,b,c,d) until(a,b,c,d)

(24)
Fig6.

5 Conclusion

We have proposecherea way of structuringthe analysisof a dialogueby taking
into accountworks on topicsin a semantic-pragmatiframevork. We adopteda
still-opentheory the Ashers SDRT, shaving how to modify it to build in parallel
a dialoguestructureanda topic structurereflectingthe constructionof acommon
groundbetweentwo participantsin a task-orienteddialogue. Our approachhas
remainedylobal (ignoring the specifictaskof building a dialoguetopic from a di-
alogueturn) andto a certainextent prospecire. We claim thattopics have to be
consideredn a systematianannerat ary segmentof a dialogue,andnot only oc-
casionallyto solve specificlocal problems.

One of our preoccupationss to stay as closeas possibleto the real speech
corpus. Indeed,if we wantto take Information Structue into accountwe must
be preciseandintegrateprosodicandintonationalcomponentsWe don't wantto
avoid the problemsrelatedto the oral natureof the corpusandwe think that on
this subject,we have to do a lot of work. In the future we plan to modify our

1"The correction rule that we give hereconcernsa specificuseof correction. The are a lot of
differenttypesof correctiongcounteevidence contradiction) which arementionedn (Asher1998)
(Préwot 2000).
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transcriptsInsteadof usingthe“written” punctuationwe aregoingto usespecific
speecmotationsdevelopedin speecttorpusdomain(Blanche-Beweniste.1997)
(Valli andVeéronis1999)for the speectphenomenorfpausespverlaps,truncated
words).

Many openproblemsremainto befully investigatedn thatperspectie. First
sentencéopic andsentencéocushave to bemorepreciselylinkedto thediscourse
topic, to seehow they contritute to the whole structure. Then,we have to seein
which contexts the computatiorof discoursdopicsinteractwith the determination
andacceptabilityof rhetoricalrelations. We have sofar only looked at the cases
whereselectingtheserelationsprecedegonstructinghetopics.
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Presuppositionor Abstract Object Anaphora?:
Constraints on Choice of Factive Complements
in Spoken Discourse

JENNIFER SPENADER
Computationalinguistics,StockholmUniversity

jennifer@ling.su.se

ABSTRACT. Usingresultsfrom anempiricalstudyof factivesin spolenEnglish,acomparisors
madebetweerfactive verbsandtheir presupposedomplementshothboundandaccommodated,
andtheirnon-presupposinglternatves: abstracbbjectanaphorahatderive anantecederfrom a
discourse-gien linguistic expression.Therole of discoursestructuralconstraintandgrounding
in choiceof expressionandthe contets in which they areusedis discussedFinally, the results
arerelatedto theoreticalssuesn presuppositiotheoryhaving to dowith thedifferencebetween
anaphoraand presuppositionsthe ability of presuppositionso accommodatandthe natureof
accommodation.

Intr oduction

Theaim of thiswork is to give a betterdescriptionof the distribution andfunction
in spolen dialogueof one expressiontype in one specificconstruction,comple-
mentsof factive verbsthatcanbe usedto referto anabstracobject.

Factive verbs presupposeheir sententialcomplements.For introducingthe
sameinformation the non-presupposinglternatve is to assertthe information,
makingit partof the discourserecord,andthenreferto this informationwith an
abstracobjectanaphoriexpressiorsuchasa pronounor definitenounphrase An
examplemay male thingsclearer Herefactive verbsare marked with bold and
abstracbbjectanaphorarewrittenin CAPITALS.

Example (1)

a. Computational linguists are in demand.

b. Students apply for our program because they know
that (conmputational linguists are in demand).

c. Students apply for our program because they know THI S,
d. Students apply for our program because they have
noticed TH'S TREND/TH' S FACT.
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Sequencab illustratesa boundpresuppositiorusagewith the presuppositiornn
parenthesesc illustratesabstracbbjectanaphoriaeferenceasdoesad, though
hereafull NPis used.lt is possibleto communicatehe samenformationby using
b alone,in which casethe presuppositiorwould be consideredo be accommo-
dated.In orderto learnmoreaboutthe useof thesedifferentexpressionsn natural
spolendiscoursea corpusstudywasdone.

1 Background

Thisfirst sectionexplainsthe anaphoricheoryof presuppositionandhow it func-
tions with the factive verbsstudiedhere. The secondsectionpresentsabstract
objects,andhow they canbereferredto aswell asproposedconstraintson their
usagebasedn discoursestructure.

1.1 PresuppositionsasAnaphora

Theanaphori¢heoryof presuppositiongevelopedoy vanderSandi{(1992),argues
thatpresuppositionsanbe treatedjust asanaphoraretreatedin DRT (Kamp &
Reyle 1993). Presuppositiomesolutioninvolvesexaminingthe previous discourse
contet for an antecedent.If an antecedenis found thenthe presuppositionss
boundto it. If anantecedentannotbefoundthenthe presuppositions accommo-
dated,andthe ability to accommodatés whatdistinguishegpresuppositionfrom
otheranaphoriexpressions.

Factive verbspresupposéull propositionsandit is notimmediatelyevident
how binding should be identified here. The potentialantecedentnust be suffi-
ciently similar to the presupposegropositionso thatthe latter cantruly be con-
sideredto function asan antecedentExampleswherethe potentialantecedenis
identical with the presupposegroposition,asin Example(1) ab, are probably
rare. Speakrstendto vary their speechandavoid uninformatve repetitions,and
this meangthat thereare potentially greatdifficulties in identifying propositional
presuppositiondbinding.

The ability of presuppositionso accommodatés suggestedn van der Sandt
(1992)to berelatedto their greatersemanticcontentandinternalstructure.Other
anaphoriexpressionaresaidnotto beableto accommodate.

Despitethe popularityof the anaphoricdheoryof presuppositiontherehasnot
beenmuchwork that studiespresuppositionalisagefrom the sameperspecties
thatareconsidereaentralto characterizinghe useof anaphoriexpressionssuch
asthe choicebetweena presuppositioror a non-presupposinéprm, e.g.,parallel
to the choicebetweera pronounor a name,or constrainton accessibility of po-
tentialantecedentsGenerallyin theoriesof anaphoraccessibilitythe numberof
potentialantecedents the previous context decreaseasthe semanticcontentof

IHerel meanaccessibilityin termsof salience attentionalstate,etc.,andnot the structuralac-
cessibilityof discoursaeferentswithin embeddedRSsasthetermis usedin DRT.
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theanaphoriexpressionincreasesThis in turn allows a greaterdistancebetween
anaphorand antecedentvith semanticallyhighly specifiedanaphorebecausehe
antecedenshouldbe easyto identify evenwith a certainamountof distance.Be-
causeahepresuppositionsf factvesaresemanticallyery rich, we canbegin with
the hypothesighat they will allow longerdistancedbetweenantecedenandpre-
supposegbropositionghanabstracbbjectanaphorandthelinguistic expressions
from which their antecedentarederived.

A puzzlingquestionthough,is why speakrswould ever chooseto usea fac-
tive verb with a presupposedententiacomplementf it will getbound,i.e. why
repeatan alreadygiven proposition?This would seemto breakthe informativity
constrainton discourse RepeatedlysingdefiniteNPs,for example,to referto al-
readyintroducedentitiesseemsanorenaturalbecauseve oftenneedto referto the
samediscoursdandividualsor objects,in orderto describehemin new situations
andrelationshipsBut propositionsvould seemto beunnecessario repeat.

However, Walker (1996)hasshawvn thatinformationallyredundantitterances,
or IRUs,arenotatall infrequentn spolendiscoursegiting thatthey madeup about
12 % of the utterancesn her corpusstudy of collaboratve task dialogues. She
givesthreecatgyoriesof communicatre functionsbasednthe corpusstudy these
werel. Attitude: which seemgo betheuseof anlRU for explicitly grounding,2.
Attention: useof anIRU to make a propositionssalient,or 3. Consequence an
IRU is used’'to augmentheevidencesupportingoeliefsthatcertaininferencesare
licensed”(Walker, 1996,p. 5).

Canboundpropositionalpresuppositionde consideredo beinformationally
redundantutterances? think their statusis somavhatdifferent. Examinethe for-
mal definition(takenfrom Walker (1996),p. 5): An utterancey; iS INFORMATION-
ALLY REDUNDANT in adiscoursesituationS

(i) if u; expresses propositionp;, andanotheutterancey; thatentails
pi hasalreadybeensaidin S.

(i) if u; expressespropositionp; andanothewutterancey; thatpresup-
posesor implicate p; hasalreadybeensaidin S.

Presuppositiondiffer from IRUsin two importantways. Thefirstis thatthey have
beenpresupposedThe speakr is thereforeexplicitly signallingthatthe informa-
tion is known, given andshouldbe acceptedasbackgroundedby the hearer The
seconddifferenceis that presupposegropositionsoccurin utteranceghat also
have an assertionatomponentjn which casethe utterancetself is not informa-
tionally redundantbut the presupposegartis.

Still, eveniif the useof given or bound presuppositionss distinct from the
useof IRUs, the functionsof propositionalpresuppositionthatareboundmay be
similar. Hopefully empiricalstudycananswersomeof thesequestions.
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1.2 Abstract Object Anaphora and DiscourseStructure

Thetype of higherorderentity anaphoréeingreferredto hereasabstraciobject
anaphorahasbeencalled mary differentthingsin the literature, e.g. discourse
deixis (Webber1991,Eckert & Strube,2001),situationanaphorgFraurud,1992),
andfinally, asabstracbbjectanaphoraby Asher(1993).

All thesetermsare usedto refer to anaphoricreferenceto situations,factu-
alities, eventualities,propositions speechacts,as well as more deictic functions
referringto the referenceof a discoursesegment,thoughmary of thesedistinc-
tive usesareoften difficult to distinguishin practice.We canoftenfind examples
of differentaspectf the sameantecedenbeingreferredto by the sametype of
anaphoricexpression,and wherethe actualtype of the referentis codedin the
predicationof the sentencen which the anaphoriexpressions used.This obser
vationis madeby Asher(1993)Pahl& Hellman(1995)andis animportantpartof
Eckert& Strube(2001). Thetype of entity alsomay be indicatedby the NP used,
asin Example(1) d. The continuationof Example(1) below illustratessome
otherpossibilities. The sequencae indicatesthatwe shouldconsiderthe type of
referentaproposition becauseisuallyonly propositionscanbe consideredrue or
false.Continuingwith thesequencaf meanghatthetypewill be asituation,as
codedin the nounphrase.Eckert & Strube(2001)usethis informationto distin-
guishbetweenndividual andabstracbbjectanaphoriaeferencevhich thenhelps
guidetheir resolutionalgorithm.

Example (1) cont i nued

e. Everyone at the university knows that TH S is true.

f. TH'S SITUATION has led to an alarmngly high drop-out rate
as students |eave school to take industry jobs.

Dahl & Hellman(1995)discussabstracbbjectreferenceasatype of anaphothat
instigatesa procesf reference-creatiqror referencecoercion;thatis, usingan

abstracbbjectanaphossignalgo theinterpreteito look for establishedhformation
of theappropriataypein the discoursaecordandcreatea discourseeferentthat
canfunction asan antecedentrom this linguistic information. Dahl & Hellman
(1995)further list threereferentcreatingoperations,l) Summationand Comple

Creation,2) 'Type-coercion'and3) Abstractionand Substitution. The processof

referent-creatiomasbeencomparedo thatof accommodatioty Eckert & Strube
(2001), thoughit is unclearif this shouldbe consideredaccommodationn the
samesensasit is usedwithin theanaphorigcheoryof presuppositionfor presup-
positionalaccommodationnen informationis addedto the discourserecord,but

in referent-coercioralreadygiveninformationis consideredn a new way.?

2Someresearcherhave arguedthat thereis only accommodationvhenthe informationis new,
andinformationthatis derivablefrom analreadygivenrepresentatiors technicallynot new. Herel
think it is unclearwhatthe statusof informationthatis availablein the discourserecordin different
formsactuallyis. Developinga distinctionsimilar to thatin computersciencebetweennformation
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Abstractobjectshave beenshawvn to be severely constrainedn their ability to
beaccessetly anaphoriameansandtheseimitationsseemo bedueto discourse
structuralconstraints For example, Webber(1991)hasamuedthatabstracbbject
anaphoraanonly accessliscoursesggmentson theright frontier of thediscourse
structurefor referents;discoursesggmentson the right frontier are alsothosein
focus,or salient.

Fraurud(1992) hasarguedthat Webbers descriptionof constraintson acces-
sible antecedentss for the most part correct, but thatin additionto unfocussed
discoursesggments,propositionsthat are subordinateo a main propositionalso
needto be excludedfrom supplyingan antecedenfor abstractobjectanaphora.
Shegives examplesthat shav that the simple tree structuresusedby Webberto
representliscoursestructuredont correctly capturethe full rangeof distinctions
thatwill berelevantbecausehe right frontier constraintdoesnt give a meanshy
whichto factorout subordinate@r modifying propositionghatareconjoinedwith
amain propositionaspartof theright frontier. Making a distinctionbetweenmain
andsubordinatingoropositionswvould solwe this problem,thougha differentdis-
coursestructurewith differentaccessibilityruleswould be necessary

As this earlierwork indicates,discoursestructureis generallyagreedio con-
strainaccessibilityfor abstracanaphoriaeference.In orderto be ableto discuss
possiblediscoursestructuralconstraintson accessibility it is necessaryo define
what units of discoursestructurewill be consideredelevant, i.e. the discourse
sgmentation.Sofar, mostwork on discoursestructure(includingthatmentioned
abore) hasfocussednwrittendiscourseandwork onspolendiscourséaslooked
mainly at utterancesndhow they form adjaceng pairs,only sometimegonsider
ing amorehierarchicaktructure It is notclearwhatlevelsof structurearepresent
in spolen dialogue,nor what units will be relevant to the discourseparticipants
anddiscoursdnterpretation.Generally the levelsthat have beendiscussedn the
literatureincludea speeclhactor discoursanove level. Theseareusuallythendis-
cussedasadjaceng pairsor asinstance®f dialoguegameseg.g. asin Carlettaet
al.(1997),or calleddiscourseunits. Finally, a higherlevel is sometimegpostulated
thatin Carlettaet al.s codingschemehasto do with domainspecificgoalsin the
discourse.Which, if ary of theselevels, is relevant for characterizinganaphoric
(andpresuppositionalxccessibilityis still unclear

Eckert& Strube(2001)is thereforeparticularlyrelevantto thework herein that
they have doneempiricalwork on the specialproblemsof anaphoriaesolutionin
spolen discourse. Their work is a corpusstudy of the SWITCHBOARD corpus,
a spolen corpusof telephonecorversationsbetweentwo participantswho were
unaquainteavith eachotherbeforetheir corversation.

Eckert & Strubeusea very simplified discoursestructurebut seemto getre-
liable resultsin usingthis simplified structureto delimit potentialantecedentor

ExtractionandDataMining, i.e. betweerretrieving informationyou knew existedandgleaningnew
informationthatyouwerent awareof from anexisting knovledgerepresentatiormight be helpfully
relatedto accommodatioranddiscoursanterpretatiorin general.
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personalpronounsaswell asfor abstractanaphoricpronominalreference.They
analyzedeachutteranceas being a dialogueact of one of threetypesbasedon
thetop dialoguemovesin Carlettaet al.(1998):Initiation, I, AcknowvledgmentA
andA/I for thoseutterancesvhich senedbothaninitiating andanacknavliedging
function. Thesedialogueactsarethen pairedinto what are called synchronizing
units(SU'’s). Certaindialogueactsdon't requireacknavledgementandthesemay
berepresentebly assinglel andstill beinterpretechsanSU. Centralto theirwork
is the ideathat groundingconstrainghe accessibilityof antecedentsGrounding
is the processby which discourseparticipantssignal thatinformationintroduced
in the discourseis part of the commonground (Traum 1994), by somesort of
acknavledgment. A ’'s (Acknowledgments)are groundingacts. Discourserefer
entsor information introducedin utteranceghat are not acknavledged,that is,
not groundedarenot availablefor anaphoriaeference Note however thatwhile
acknavledgemenis a signalof grounding,lack of acknavledgmentis not neces-
sarilyassignof lack of groundingandthelack of a protestor allowing thespealer
to continueto have thefloor, canbe consideredatype of implicit grounding.Eck-
ert& Strube(2001)alsogive anexamplewherea clearindicationthata Spealer’s
utterancavasnot groundedby the otherparticipantmeanshatthe discourseseg-
mentandreferentswithin that sggmentarenot addedto the commonground,and
thereforeare not available for anaphoriaeferenceof ary kind. In this way they
definewhatis salientor in focusasthatwhichis in commonground,andthe need
to clearlyidentify groundingis alsoreflectedn how they chooseo codediscourse
structure.

2 Empirical Data and Method

Examplesf factive verbsin contet wereexcerptedrom theLondon-LundCorpus
of SpolenEnglish(LLC)3. 50 multi-spealer dialoguesvereused which contained
roughly233,000words. Thefollowing factive verbswereexcerpted:

Factiveverbs: subjectcomplementscount,male sensesufice amuse
bother matter

Factive verbs: object complementsdiscover, find out, know?, notice
realize regret, resentsee

Exampleswithout a complementpr with an NP-object,non-abstracbbjectcom-
plementwerediscarded For eachexample,therelationbetweernthe potentialan-
tecedentif therewasone® anddiscoursestructurewasexamined,noting spealer

3Information on obtaining this corpus can be be found on the ICAME website at
http://www.hd.uibno/icame.html

“know” with a sententiacomplemennot marked by thatis notincludedin the analysisdueto
the greatnumberof falsehits found becausehe corpusis untaggedmeaningthat theseexamples
mustgonethroughby hand.Theauthorplansto do this at a laterdate.

SPresupposepropositionswithout antecedentareaccommodatetbr thatvery reason.

166



TYPE TOTAL | ACCOM PRESUPP | BOUND PRESUPP | ABS-OBJ ANA
objectcomp 75 48 6 20
subjectcomp| 13 0 0 14
TOTALS 88 48 6 34

Table16.1: Typeof AbstractObjectComplement

shiftsbetweerantecedenindanaphardistancejn utterancesandary otherrele-
vantaspectsTheanalysisvasdonefrom the perspectie of theannotatar

The dialoguesstudiedseemedo be more complicatedthanthosestudiedby
Eckert & Strubein thatmary werebetweemmorethantwo participants.Because
they take placein personso turn-takingis lesspreciseandthereare mary cases
of overlappingspeech.Additionally, the participantsoften know eachotherwell,
which alsoseemdo supportinterruptionsandoverlaps.

To adaptEckert & Strubes codingof discoursestructureto dialogueshetween
morethantwo participantsthefollowing guidelineswereused:An utterancemay
be groundedy morethanonespeakr andthis wasoftenthe case- soa synchro-
nizing unit (SU) canbe madeup of a sequencef multiple A’s aslong asthey
areacknavledgingthe samel. Sometimesone speakr will clearly acknavliedge
anotherspeakr while afterathird speakr hascontritutedan|, which meanghat
SU's mustbe ableto overlap (crossstructures)e.g. we canhave Spealkr A: 1
, Speakr B: |, , Spealer C: A; , Speaker A or C: Ay ). Sgmentatiorwasdone
makingeachnew turn anew utteranceandsplitting a turn into morethanonceact
if partof theturn clearly only hasanacknavledgementunction. Of coursedif an
utterancewith anabstractanaphoriaeferenceoverlapswith anotherutterancehis
cannotbe a potentialantecedenasit is not yet partof the discourseandfor this
reasoroverlapsmustbetakeninto consideration.

3 Results

Table 1 presentghe results. By far the mostfrequentusagewas a presupposed
propositionthathadto be accommodate{48 examplesf Looking atanexample
wouldnt really contritute to thediscussiorneresobecaus®f spacdimitationsno
exampleswill begivenhere.

The next largestgroupfound were abstracobjectanaphoriaeference.Here
particularattentionwas paid to the discoursestructureand whetheror not utter
ancesveregroundedusingthe modifiedcodingsystembasedon the onegivenin
Eckert& Strube(2001)anddescribedabove.

6Note that accommodatiortan occur globally (39 examples),or intermediatelyand locally (9
examples)accordingto vander Sandts (1992)theory
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Example (2) Samespealer, previous discoursesegment,chain of references

Spealer A: So that it’s the faculty of arts, I N

or the faculty of econom cs or both that’ll SuU
be putting himforward (1)

Spealer B: M (2) A N

But they can put it forward for any title
that they like apparently.(3) I

| didn't realize THS. (4) I N SuU
*1to 2 sylls*. so this NG
Spealer A: No, | didn't know THAT. (5) A

Here,utterancesvereconsideredo be discoursesegments.In the exampleabore
it seemgclearfrom the speakr’s useof "No”, in "No, | didn’'t know that; thathe
is referringto B’s lastutteranceandnotto theentireinformationalcontentof what
B hasjust said. THIS (4) refersto an abstractobjectderived from the linguistic
expressionn discoursesggment(3). THAT in (5) referseitherto the samething as
THIS in (4), makingthis a chainof abstractreference.

Example (3)” Overlapping speechsourceof abstract object could be synthesis
of several utterancesmadeby differ ent spealers

Spealer C: University of the Air (1) I

Spealer D: *that woul d be S* (2) n.g. N
Spealer C: *are doing a series* on various I

sorts of 4communication which struck me SuU
i mredi ately as **di sparates** (3) N
Spealer B: +di sparates, surely+ ? (4) A

Spealer D: ** <but but >** but it would be,
umit would be non-surreptitious I

wouldn't it ? (5) N
Spealer C: *presumabl y* (6) A

Spealer B: *yes -*, it would be SuU
+non-surreptitious+ (7) A N
Spealer A: Yes, (8) A

but THAT woul dn’t matter. (9) All

In the abore example,four differentspealkrstake part, andidentifying synchro-
nizing units was not totally straightforvard. Eckert & Strube$ coding systemis
expandedo allow differentspealkrsto eachgroundthe sameutterancghere(6),
(7), and(8), grounding(5)) andstill considerit to be one SU. Utterance(2) is la-
belledas”n.g.” for "not grounded’andthis discoursesegmentdoesnot introduce
ary referentsavailablefor anaphoriaeference.Notethatit overlapswith partof

"Note thatthe diacritic marksthat encapsulatpartsof the utterancesnark wherethe speectof
speakr’s overlappedHere,for examplethat would be S” and”are doinga series”overlapped.
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(3). Herel have split Spealer A's utteranceanto two discoursesegments,(8) and
(9), becaus€8) seemgo solely have a groundingfunction, whereaq9) seemgo

be informatie, thoughit is not clearif this is the correctsegmentation.Spealer

A’s abstracanaphoriaeferencan (9) seemdo referto theimmediatelyproceed-
ing groundedSU (5-8), or could perhapsbe consideredo referringto only the
groundedportion, (6-8). It is not clearwhatanalysiswould be correct,thoughin

both caseghe abstracbbjectanaphomerivesits antecedenfrom animmediately
precedingdiscoursesegment, within the sameSU, andit is impossiblethat the
anaphoraouldbereferringto the previous SU (1-4).

Theformsof abstracbbjectanaphoraisedmayalsobeof interest. Therewere
8 casexf it, 2 casedf this, 18 casef that and3 casesf zeo anaphoa and?2
casedf definitenounphrases For almostall examplesalinguistic expressiorthat
could be a sourcefor anabstractobjectcould be foundin the previous SU, or in
the sameSU, thoughtherewerea few exceptions.In 19 caseghe samespealer
who utteredtheabstracbbjectanaphorlsohadsaidthelinguistic expressiorfrom
which its antecedentanbe derived;in 12 remainingcaseghe speakrsweredif-
ferent,andin 3 casest isimpossibleto pinpointexactly whatutterance(sprovided
the antecedenare (cf. Eckert & Strubewho alsofound a greatnumberof vague
or difficult to identify abstractanaphoricoccurrences)thoughit is clearthatit is
part of the previous contet (e.g. previous or sameSU), it is often (asillustrated
in example (3)) a questionof determininghow much of the previous context is
intendedas the antecedent.lt also seemedhat the simple analysisof discourse
structuremodifiedfrom Eckert & Strubewashelpfulandadequatéo organizeand
understandhedata.

The next exampleillustratessomethingthat could potentially be considered
presuppositionabinding. In determiningpresuppositionabinding the entiredis-
courserecordup until the useof the factive wastaken into consideration. The
criteriausedto determingf bindingwasa potentialanalysiswasthe authorsown
intuitionsasto whetherthe presupposethformationwasnew, or hadalreadybeen
givenin someform in the discourse.

Example (4) Presupposedropositions- bound

Spealer A: It was |ethal to expectant nothers

with small children. (1) (38 intervening lines of text).
Spealer A:After all, | mean you can’t go down and shop if you
KNOWthat you' re going to knock out an expectant nother ..

it was some violent streptococcus that he' d got (2)

Herethe presuppositions that”you” (or anyone,in a genericsenseWwould knock
out an expectantmotherif having beeninfectedwith the streptococcuseferred
to by "it” in utterance(1l). Hereit is amguablethat the information presupposed
in (2) is not really new, in that utterance(1) refersto the samesituation,though
in a differentway and with someother conclusionsthrown in. Note that there
really seemgo benopointin doingadiscoursesegmentanalysishere becausé¢he
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intervening 38 lines meansthat the presupposegropositionis very far removed
from utteranceg(1). Anotherone of the examplesof potentialbinding alsohada
900line gapbetweerpotentialantecederandpresupposition.

4 Discussion

To summarizeheresults:Factive verbs for theusesstudiedhere,overwhelmingly
tendto occurwith full propositionalpresuppositionshat needto be accommo-
dated,i.e. they presupposeliscoursenew information. Factive verbsalsoappear
with abstractanaphoriccomplementshatthenreferto abstraciobjects. The use
of factive verbswith presupposedformationthatis alreadypartof thediscourse
record,e.g. presuppositionabinding,is minimal (only 6 examples!).

Thebindingexamplesaremostinterestingto discusdirst asoneinterestinge-
searchquestionrwaswhy speakrswould chooseto usefull presuppositionsvhen
the presupposedhformationcanbe consideredo be alreadypartof the discourse
contt. Theanswerseemgo bethatthey seldomdo, but whenthey do, thefunc-
tion of the presuppositiornn the discourseseemdentatvely to be oneof the fol-
lowing:

(1) The bound presupposition has a summation function Full sentential
complementsare usedto explicitly expressasa whole an ideathatwas present
only in bits and piecesin the earlier discourse perhapseven contrikuted by one
or morespealers. This usageseemdo relateto thereferent-creatingperationof
Summatiomproposedn Dahl & Hellman(1995),andmayalsobetheeffect of the
multi-speakr discoursesettingin that informationis being contrituted from so
mary differentdirections.

(2) The bound presuppositionstatessomekind of conclusionthat is de-
ductable or inferrable from the discourserecord Fully inferrableinformationis
consideredo be known information. If a strict definition of accommodatiothat
limits its applicationto new materialis used,thenthe presupposegropositionis
known andmustboundbecausé mustbetruein eachattentve speakrsinforma-
tion state. However, it is beingexpressedn the discourseexplicitly for the first
time here. All conclusiongmnay or may not have beenrealizedby all discourse
participants Multi-spealer dialoguemay needto usepresuppositionthis way be-
causeestablishingnformation as mutually knowvn is a more comple taskwhen
severaldiscourseparticipantsareinvolved thanwhenonly two participantsarein-
volved. In fact, it would be strangeif we would not needto explicitly conclude
thingson occasionasaform of grounding.

(3) The bound presupposition has another pragmatic function than the
original, assertedisage. Therewere two exampleswherethis could be consid-
eredto have beenthe case. In one examplethe presupposethformationwas a
nearrepetitionof the other speakrs immediatelyproceedingstatementand had
the function of shaving agreementlin the otherexample,the repetitionwasused
to relatewhat anotherspeakr had said, so shouldperhapsnot be consideredas
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very goodexampleof a presupposition®

(4) The linguistic expressionfrom which the abstract object could be de-
rivedis in a discoursesegmentthat is no-longer accessiblgor reference. This
wasmy aoriginal hypothesisaboutwhenspealer would choseto usea boundpre-
supposition,given the greathnumberof constraintson abstractobject anaphoric
referencelndeedor five of the six examplesfoundhere, it would be avkward, if
notimpossible o referto the sameinformationwith anabstracbbjectanaphar

Two of the communicatie functionsof IRUs identifiedby Walker (1996)(see
subsectionl.1) were quite similar to the usagesdentified abore. Category (1)
seemas/ery closeto the Consequenceommunicatie functionandAttitude seems
similarto category (2), a kind of groundingfunction. Attention would have most
likely fallenundercateyory (4), but therewereno examplesof cateyory (4) found.

In light of theinfrequentcasesof potentialbinding, andthe dubiouswaysin
which the potentialantecedentsftenwererelatedto the presupposegroposition,
is it defensibleo considerthe casedoundasactualbinding?

If we take theideaof presuppositionasanaphoraeriously thenperhapswve
shouldalsoseriouslyentertaintheideathatbinding presupposegropositionain-
formationmayalsobe constrainedy the samediscoursestructuralconstraintsas
abstracbbjectanaphoralUntil now | have beenworking underthe naive assump-
tion thatpresupposegropositionspecausef their greatersemanticcontentwill
freely allow referencerom almostary positionin the discoursé. Usuallythedis-
coursestructuralconstrainton accessibilityof anaphoraanbetestedby creating
examplesentencesind consideringwhat interpretationthe anaphoricexpression
will get. Unfortunatelywe cannottestfor constraintson the accessibilityfor pre-
supposegbropositiondn this way becauseve cant really distinguishbetweerour
own processesf bindingor accommodation.

While we cant really testaccessibilityin thewaywe canfor abstracanaphoric
referenceye canhowever make conclusiongboutwhetheror notthepresupposed
informationhasenterednto the commongroundof the discourseparticipantsthe
mostimportantcriteriafor anaphoriaeferenceaccessibilityin Eckert & Strubes
study Indeed the explanationdor the useof aboundpresuppositiomivenin (1),
and (2) above could both be describedas caseswherethe speakr was unsureif
thepresupposeihformationhadenterednto thecommonground,andthathis/her
usageof a presuppositionvith thisinformationwasin a sensea way to groundit.
Presupposings an information presentatiordevice may be quite aptin thatthe
information presenteds uncontreersialinformationthat may alreadybe known
to somediscoursearticipants.

Theanalysisof the examplesof binding givenabove canthenberevised. Par-
allel to constraintson abstracbbjectreferenceywe couldconsidetthattheseexam-

8In this examplethe spealer first describeda situationwith a proposition.andthenrelateda story
aboutanothempersons reactionto the samesituation.Whenreportingon the otherpersons reaction,
sheusedthe sameproposition but asthe complemenbf a factive verb

9Excludingof coursestructurallyinaccessiblgositionsdueto context createdby logical opera-
tors,suchasmodalcontets, modalsubordinatingcontexts, andbelief contexts
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plesrepresentnformationthatis not consideredy the participantsto have truly
beenestablishedn the commonground, and thereforeis unavailable for bind-
ing. We could alsodisallonv binding for someexamplesbasedsolely on theidea
the greatdistancesdhetweenpotentialantecedenand presuppositiormale refer
enceunacceptableln aninterestingtwist, taking the analysisof presuppositions
asanaphordull out, andapplyingthe sametypesof constraintdo them,actually
givesus an analysiswherepresuppositionandanaphoricalternatves areusedin
functionally complementarylistribution, but not asfirst thought. Presuppositions
presentiew informationor groundunclearinformation, abstraciobjectanaphora
in the samecontet (here,asthe complementf factives)referto alreadygiven
information.

If thecase®arlieridentifiedasbindingarenow cateyorizedasaccommaodation,
thenall examplesfoundin the dataof presupposeg@ropositionswereaccommo-
dated.Whatdoesthis tell usaboutthe useof factvesin particular andthe nature
of presuppositiomccommodatiom general?

Remembervan der Sandts (1992)theorytells usthat presuppositionshould
theoreticallybe ableto bothbind andaccommodategndthatthe ability to accom-
modatehassomethingo do with the semanticcontentof the presuppositionThe
conclusionsreachedheresuggesthat in practicenot all triggersare usedto do
both. And for factives particularly binding doesnot seemto be a normalusage.
Factive verbswith a presupposedomplementrethenusedprimarily to introduce
discoursenew information.

In terms of how much semanticinformation is being presupposedfactive
verbs, becausethey presupposentire propositions,must be one of the richest
triggers. Becausexnaphoriexpressiongndpresuppositionsvith lessersemantic
contentareconsideredot to be ableto accommodategr to accommodatdadly,
it is temptingto interpretthe resultshereasevidencethatthe reverseis alsotrue:
Presuppositiontriggerswith a rich semanticcontentcan not only accommodate
whennecessanbut thisis their preferredusage.

All this hasrelevanceto our view of the natureof accommodationThereare
two competingviews of accommodationthatit is arepairstratgy, andsomething
thatshouldbe avoidedandtheview thatit is a normalmethodof communication.
Mostwork on presuppositionseemdo have takenthe formerview. Of coursejn
presuppositiomesolutionbinding mustbe preferredover accommodationhence
the preference@ vander Sandt(1992)andin Blutner (2000)5 constraintAvolD
ACCOMMODATION in his bi-directionalOT treatmentof presupposition.Zeevat
(2001),building on Blutner (2000)hasamguedthatit is nottherichnessof seman-
tic contentthatdeterminesvhatexpressiong€anaccommodatequt the availability
of non-presupposinglternatves. If analternatve is available, AvoiD ACCOM-
MODATION will inhibit, or even block the speakr’s useof atriggerto beaccom-
modatedbecausdhereis a simpleralternatve. The speakr shouldchooseto use
the simpleralternatve, andnon-presupposinglternatvesareby their very nature
simpler For factives,thereis anexpressionalternatve: assertandthenreferwith
an abstractobjectanaphorabut this alternatve hasbeenshowvn to not alwaysbe
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available,andthereforat maybeincorrectto consideiit atrueblockingalternatve.

Thisview of accommaodatios still onethatconsiderst to bearepairstratgy
by the hearerwhen a non-presupposinglternatve was available to the spealer.
Accommodatioris consideredo be a costly methodof communicatiorthatcould
lead to misinterpretationand somethingthat both spealkrs and hearersshould
avoid.

Again, | think theresultsheresuggesadifferentview. Accommodations both
anexploitablé® communicatiorstratgy andarepairstratey, but it depend®nthe
triggerinvolved andthe context. Sometimesskingyour listenerto accommodate
is the bestmeandiy which to expressyourideaandwhenthe semantiaccontentof
thetriggeris rich enoughthataccommodatiorran proceedwithout the dangerof
misinterpretatioron the partof the heareyrthenit is the mostoptimalway to com-
municate andthatis why factiveswith presupposedccommodatedomplements
arethenorm.

Sothe presuppositiortriggersthat are bestequippedor accommodatiore.g.
thosewith rich semanticcontentandstructure will alsobe exploited by spealers
to the fullest asthis will be the mosteffective andeconomicalway to introduce
information. In fact, more effective thannon-presupposinglternatvesin certain
casesThosetriggersthatareworstequippedor accommodatiorg.g.thosewhose
meaningis underspecifiedo the degreethataccommodatios a strainon the lis-
tener and a real potentialsourceof confusion,e.g. mostpronominalanaphora,
will not be exploited by speakrs, thoughthesewill be ableto be interpretedby
listenersby accommodatiowhen necessary andthenit is beingusedasa re-
pair stratgy. Accommodatiorshouldbe consideredo be an available option for
hearerdothfor anaphorandpresuppositiondyut spealkrswill tendto limit their
exploitation of the hearers ability to accommodatéo semanticallyrich anaphoric
andpresuppositionadxpressions.

5 Futurereseach

Differencedetweerotherpresuppositionandtheirnon-presupposinglternatves
shouldbelooked atmorecarefully Theresultshereshouldalsobe comparedwvith

written discourse,in particularbecausewritten discourseseemsto have a more
hierarchicaldiscoursestructurethan dialogue,andit would be interestingto see
how this would affectthe choiceto usepresupposedomplements.
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Contrast and Contrastive Topic
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ABSTRACT. Thestartingpoint of this paperis the obsenation thatin a question-answedialog
the useof but insteadof and is obligatoryif the answeris overinformatve in thatit includes
anadditionaltopic. A focus-semanti@analysisof but is presentedhaving that (a) but is focus-
sensitve and (b) but requiresa denial with respectto the appropriatequaestio. This analysis
providesa uniform basisfor explaining the differentuses,e.g. semanticopposition,denial-of-
expectationandthetopic changauseof but. Beyondthatit givessomeinsightinto theinteraction
betweerinformationstructureanddiscourseelationsin constructinghediscourse.

1 Intr oduction

Considerthe question-answedialogsin (1)-(3). Dueto the contrastie accentsn
the topic the answerdn eachof (1)-(3) have to compriseat leasttwo conjuncts,
otherwiseAdamwould beinclinedto askfor a continuation:” And/ but what...?’
In (1) Adam asksaboutall of the children, and Ben addressesne part of the
childrenin thefirst conjunctandthe otherpartin secondconjunct.In (2), though
Adam asksaboutthe small childrenonly, Benfirst refersto the biggerones,and
Adamhasto wait for the secondconjunctto getthe requiredinformation.in (3) it
is theotherway around:Adam’s questioris alreadyansweredby thefirst conjunct
andthe secondconjunctgivesinformationAdamdid not askfor. Anyway; in each
of theexamplesin (1)-(3) Adam’s questionis completelyansweredn theend.

(1) a. Adam:
Whatdid the childrendo today?
b. Ben:
The small childrenstayedat HomE and/lut the bigger oneswentto
thezoo.!
(2) a. Adam:
Whatdid the smallchildrendo today?
b. Ben:

The bigger childrenwentto the zoo, but*andthe small onesstayed
atHOME.

1Boldfacetype denotesa contrastie topic accentandcaps denotea focusaccent.
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(3) a. Adam:
Whatdid the smallchildrendo today?

b. Ben:
Thesmall childrenstayedat HOME, but/*andthe bigger oneswentto
thezoo.

It is commonlyassumedhatin a coherenjuestion-answedialog the answer
hasto referto the subjectmatterof the questiononly. In (2) and(3) information
aboutan additionaltopic is provided without renderingthe answersunacceptable.
But comparing(1) and (2)/(3) we obsenre that in the latter casethe use of but
insteadof and is obligatory The useof but to indicatea topic changehasbeen
mentionedn theliterature.Yetthereis no explanationwhy a contrastcanbe used
thatway: Why doegtheuseof but insteadf andrenderanover-informative answer
acceptable?

To addresshis question first, | will briefly considerthe notion of contrastie
topic. Thenl will presentheoutlinesof afocus-semantianalysisof but inferring
the different usesof but from a uniform semanticbasis. (For a comprehense
discussiorseeUmbachin prep.). It will turn out thatby usingbut insteadof and
thespealr presentsheadditionaltopicasbeingcloselyrelatedto theoriginal one,
thusminimizing the deviation.

2 Contrastive Topic

Following e.g. Eckard(1996)and Vallduvi/Villkuna (1998),| assumewo kinds
of foci, sentencdocus and contrastie focus. Sentencdocusis expresseddy a
sentencelefault accentand partitionsthe sentencento a topic anda comment.
Contrastie focusis dueto, e.g.,focus-sensitie operatorsaandwh-questions.For
contrastie focus,| adoptthe ideaof Alternatve Semanticgcf. Rooth1992)? A
contrastie focustriggersthe presuppositiorthat there exists at leastone proper
alternatve, i.e. an elementdiffering from the ordinary meaningof the focussed
phrasewith respectto the accentedtem. For example,the contrastie focusin
the small children triggersthe presuppositiorthat there exist other (groupsof
the aforementionedyhildren in addition to the small children. Following the
presupposition-aanghor theory(vander Sandt1992)the properalternatve trig-
geredby the contrastie focusis regardedasananaphomvhich hasto bebound(or
beaccommodated).

A contrastie focusmayoccurin ary positionin asentencelf, however, it oc-
cursin thetopic part,it represents contrastie topic andwill typically be marked

21 will not opt for a particularframavork herebecauset's not relevant for the point | wantto
male in this paper In fact, the semanticof but proposedn the next sectionwill needaccesdo
bothfocusandbackgroundf the conjunctsthusrequiringafairly expressie framework, cf. Krifka
(1999b).

176



with arising accent Beingin the topic position,a contrastie topic refersto an
entity the spealker wantsto talk about.Moreover, dueto its contrastrenessit indi-
categhatthereexist alternatvesthespealkrwantsto talk about,too. Thisintuition
is, e.g.,capturedby thepartial-answeaccounsuggesteth Krifka (1999): Assum-
ing that a sentencds an answerto somequestion,the role of a contrastie topic
consistsin indicatingthat the answeris a partial one. (Roughly a sentenceas a
partialcongruentanswerto aquestionf it is entailedby somepropositionp in the
questionmeaningQ, but it is not a (complete)congruenanswerentailingsomep
in Q.) In (1b), for example,the answergiven in the first conjunctis partial with
respecto thequestionin (1a)sinceit is entailedby the entireanswer

Therearetwo notoriousproblemswith contrastve topics: First, in asequence
of answerghelastanswercompletesherequestednformation,so,intuitively, it is
not partialarny longer Secondin theadditional-topicanswersn (2b) and(3b) one
of the conjunctdgs a completeanswerandthe otheroneis not evencongruentith
respecto the question.In Krifka (1999),thefirst problemis handledby requiring
eachanswelin asequencéo bepatrtialin isolation. The secondoroblem however,
is not discussed.

I will suggesta solutionfor the additional-topicproblemdistinguishingbe-
tweenthe overt questionposedin a dialog andthe implicit "quaestio”addressed
in the answer The quaestioof an utterances supposedo be a questionwhich
is a posteriorireconstructedrom the utterance.In the unmarled casein (1), for
example,the quaestiareconstructedrom Ben's answeris equalto Adam’s ques-
tion. Butin (2) and(3) thequaestimf theansweiis slightly differentfrom theovert
qguestion.lgnoringtheconnectve for themomenthequaestiaelatedto (2b) could
be ”Whatdid the small children do, and whatdid the bigger onesdo?. Beinga
posteriorireconstructethe quaesticshavs which questionis actuallyansweredy
anutterancegvenif thereis a deviation from the questionthat hasbeenposed
Dependingon the specificinterestthe quaestiomay be reconstructectitherasa
constituenguestionor asa polarity question.

Adopting the notion of the quaestio,the role of the contrastre topic canbe
definedasindicatingthat the answeris partial with respecto the quaestiorecon-
structedfrom the entire conjunction. Congruencehen hasto refer the quaestio,
too: An answeris congruentf the respectre quaesticentailsthe question. This
accountdor theacceptabilityof thedialogsin (2) and(3). But we have to becare-
ful notto throw the babyout with the bathwater: Bringing in an additionaltopic
obviously requiressomeextra effort, for example,usingbut insteadof and Sothe

3In termsof Steedmar{2000)a contrastie topic is calledtheme-focusanda contrastie focus
in the commentpartis calledrheme-focus Steedmars notion of focusmatcheswith the notion of
contrastve focusemplo/ed here.

4The open-question/stragg accountof Biiring (1998) handlesboth problems.However, it fails
to cover "crossed’contrastve topics,ase.g.in (12a).

51t hasbeensuggestetb view thequaestiasthe questionunderdiscussion'QUD (cf. Ginzkurg
1996). But thenwe would needa moreliberal protocolfor querying. Accordingto Ginzhurg, when
Adam posesa question,Ben caneitheracceptit asthe top mostQUD or rejectit. In (2) and(3),
however, Benjustslightly deviatesfrom Adam’s questiomeitherrejectingit nor (fully) acceptingt.
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questionis why the useof but facilitatesa topic change.

3 Standard accountsof but

Thesemanticandpragmaticf but hasbeenthetopic of alively discussiorstart-
ing with Lakoff’s seminalpaperin 1971.Lakoff distinguishedetweertwo usesof
but, semanticopposition(Johnis tall, but Bill is shor) anddenial-of-&pectation
(Johnis tall, but he’s no goodat basletball). Sincethentherehasbeena hostof
investigationgointing out further usesof but, e.g. for topic-changeandgeneral-
izing theanalysigo othercontrastie connectres. Few approachedjowever, have
tried to examinethe underlyingnotionof contrastandtracethe varioususesof but
to a uniform semantianeaning.

Recentaccountof the meaningout mainly drav on defaultknowledge.Asher
(1993),for example,assumes$ut to belicencedby differentpolaritiesin the con-
juncts wherethe polaritiesare due to linguistic and commonworld knowledge.
Winter and Rimon (1994) usea default implication interpretedin possibleworld
semanticgo capturethe notionof contrast.Gaerdenfor§1994)presentsa seman-
tics of but within his generalframenork of reasoningvith expectationsCommon
to theseanalysess the ideathatthe useof but indicatesa denial-of-epectatim,
the expectationbeingdueto default world knowvledge.

Ontheotherhandi,it is easyto shav thatcommonworld knovledgecannotbe
decisve for theuseof but. Supposefor example,youarenotversedn botary and
you dont know whatloosestrifeis. Neverthelessyouwill interpret(4) asderying
the expectationthatloosestrifeis foundin July. This expectation however, cannot
belongto your commonworld knowvledge, simply becauseyou cannothave ary
knowledgeaboutan entity or kind you arent acquaintedvith.®

(4) It wasJuly but we couldnt find ary loosestrife

The examplein (5) refersto the film "The EnglishPatient””” The situationis
this: Lord Almasy hasan affair with Katherine. Katherines husbandlefrey has
to pick up Lord Almasy by planefrom someavherein the desert. Katherinewill
be onthe plane,too. Jefrey, knowing aboutthe affair, decidesto crashthe plane
on thegroundandkill themall. (5a)-(5d)tell the outcomeof his plan, describing
exactly the samesituation. Neverthelessin respondingo differentquestionsthe
sentencediffer with respecto the contrasthey involve.

(5 a. (Whathappened?)
Jefrey is dead Katherineis seriouslyinjured,andAlmasyis unhurt.

b. (Did Jefrey succeedn killing themall?)
Jefrey is dead but Almasyis unhurtandKatherineis alive, too.

6More thanyou ever wantedto know aboutloosestrife thanksto Kathryn Bock: loosestrife=
Lysimachiajnvasie perennialcanin somevarietiesdisplacenative plants.
"adoptedrom BrauRe(1999).
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c. (Have all of the participantdeenaffectedby theaccident?)
Jefrey is deadandKatherines seriouslyinjured,but Almasyis unhurt.

d. (Do all of theparticipantsneeda doctor?)
Jefrey isdeadandAlmasyis unhurt,but Katherines seriouslyinjured.

The”loosestrife” exampledemonstratethatthe expectationdeniedby the use
of but neednotbegivenby commonworld knowledgeandis thereforenotaprereg-
uisitefor theinterpretatiorof thesentencelnsteadit is triggeredby theinterpreta-
tion of but, comparabldo a presuppositiomr (conversationalimplicature.Taking
the expectationasa presuppositionvould allow for accommodationywhich would
work finefor the”loosestrife”example:Accommodatéhat,normally loosestrifés
foundin July. But whatto accommodatén the”English Patient” examples?Since
the situationis the samein eachof (5b)-(5d),world knowledgecannottrigger dif-
ferentexpectationsTheexpectationseento be evoked,instead py thequestions.
But do we really wantto accommodateg.g. in the caseof (5c¢), thatnormally if
Jefrey/someoneucceed killing himself,thenhesucceed# killing theothers,
too?Thisis clearlyabsurd.Theexpectationsnducedby thequestionsn (5b)-(5d)
areby fartoo adhocto be capturedoy way of accomodation.

Both examplesmale it plain thata contrastie relationis neithergiven by the
meaningof the conjunctsnorinducedby commonworld knowledge.The expecta-
tion deniedby the useof but is obviously dueto a questionexplicitly or implicitly
posedby the preceedingliscourse Sothe useof but primarily hasto complywith
a questionposedby the preceedingliscourse.lnsteadof readily accommodating
ad hoc expectationsve will investigatethe role of thesequestionsandtry to find
outhow they relateto the but-sentenceandwhy they reflectanexpectation.

4 Two novel obsewations

Theanalysisof but proposedn this papertakesits startingpointfrom two charac-
teristicswhich have up to now beenneglectedin consideringhe meaningof but:
First, but is focus-sensitie. Thisis evidentwhenyou compare(6a)and(6b). In
(6a)theverbphraseds focussedvhereasn (6b) the subjectis focussedDueto the
focuswe expectdifferentcontrastsin (6a)washingthedisheshasto becontrasted
with someotheractuvity. In (6b) Bill hasto be contrastedvith a differentperson.
This suggestshatwe shouldexaminethe alternatvesinducedby the focussedx-
pressionandtake therespecire setsof alternatvesinto account.

(6) a. ...butBill haswashedheDISHES.
b. ... but BiLL haswashedhedishes.

Thesecondbserationrelatego the questionsaansweredby a but-conjunction.
If the questionin (7) is answeredby confirming both conjuncts,the useof but
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insteadof and is unacceptablesf. (8a),(8b). If the answerdeniesboth conjuncts
but is equally unacceptablecf. (8c). If, however, one part of the questionis
confirmedandthe otherpartdenied the useof but is perfect(andthe useof andis
atleastmarked), cf. (8d)-(8f). Denial, by theway, doesnot hingeonthe presence
of anexplicit negation,cf. (8e). So, olviously; if abut-sentences anappropriate
answerto a questioncomprisingtwo conjunctspneof themwill be confirmedand
theotheronewill bedenied.

(7) Adam: Did Johnclearup hisroomandwashthe dishes?
(8) Ben:

a. [yesJohnclearedup hisroomand[yes] hewashedhedishes.
# [yes] Johnclearedup hisroom, but [yes]hewashedhedishes.
#[no] Johndidn't clearup hisroom,but [no] hedidn’t washthedishes.
[yes] Johnclearedup his room, but [no] hedidn’t washthedishes.
[yes] Johnclearedup his room, but [no] he skippedthewashing-up.
[no] Johndidn't clearup hisroom,but [yes] he did thewashing-up.

- O 2 0 T

For thequaestioof a but-sentencéo reflectthe confirm+dey characteristicg
hasto comprisepolarity questionconjunctsinsteadof constitueniguestions.The
polarity questionconjunctswill relateto the alternatves contrastedy but asking
whetherboth alternatves apply simultaneously Hence,in accordancevith the
confirm+dewy characteristiceneof theconjunctof thequaestiawvill beconfirmed
by the correspondindput-sentencendthe otheronewill bedenied.

5 The focus-semantianalysisof but

Thefocus-semanti@analysisof but makesuseboth of its focus-sensitity andits
confirm+deny characteristics.The basicideais asfollows: In a but-conjunction
therearetwo correspondingoci (in the first andin the secondconjunct,respec-
tively) which establishalternatves with respecto eachother® The semanticsf
but, beyond beinga mereconjunction requireshatoneof the alternatvesrenders
atrue propositionandthe otheroneis deniedwith respecto thefirst alternatve’s
backgroundln short: but excludesanalternatve. This, by theway, doesnt mean
thatbut introducesa negation(but is nota "nand”!). Insteadbut requiresa nega-
tion, in the sameway a verb selectsan agumentof a certaintype. If thereis no
overt negationin oneof the conjuncts thenthe hearers requestedo reconstruct
it. Thefactthatthe quaestichasto beansweredy "Yes,...but, no,...” reflectsthe
requirednegation.

To shaw thatthis ideaappliesto but-conjunctionsn generalwe have to distin-
guishfour cases Eitherthesubjectof theconjunctss thesameandthepredicates

8Thusthey arecontrastie foci.

91 assumehat commasmay be substitutedby full stops.Dueto limitations of spacecorrection
casesareleft out.
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differ from eachother(A), or the predicatesarethe sameandthe subjectsdiffer
from eachother (B), or both subjectsand predicatesare differentyet compara-
ble (C), or subjectsandpredicatesare not comparabldo eachother i.e. we have
to comparethe entire propositions(D). To simplify matterslet us assumehat if
thereis an overt nggationit occursin the secondconjunct(i.e. take only yes-no
sequencemto accountlandconsidetbriefly thefour cases.

The A-caseis illustratedin (9a) and (9b). Normally, the predicateswill be
focussed? In (9a)thenegationis overtinducingthequaestidn (9¢). In (9b) there
is no overt nggation. The questionin (9d), however, would not be the appropriate
guaestidbecaus€9b) cannotbe ananswerto (9d). Instead the quaestichasto be
the sameasin the negatedexampleindicatingthatthereis animplicit negationto
bereconstructedrom the complementf the predicate(i.e. skipthewashingupis
supposedo bethesetcomplemenbf washthedishe$. Sotherelevantalternatves
in (9a)and(9b) arethe same:clear up theroomasagainstvashthedishes

(9) a. [yes]Johnclearedup his ROOM, but [no] hedidn’t washthe DISHES.
b. [yes]Johnclearedup his RooM, but [no] he skippedthe WASHING-UP.
c. Did Johnbothclearup hisroomandwashthedishes?
d. Did Johnbothclearup hisroomandskip thewashing-up?

The B-caseis givenin (10a): The subjectsarefocussedandestablishalterna-
tiveswith respectto eachother The quaestios givenin (10b). Contraryto the
A-caseexamplesexplicit negationis obligatory cf. (10c). Thereasonfor thisis
easyto see:Individuals,asopposedo predicatesdont have complementgthere
is no "non-John”). However, B-caseexampleswill be acceptablavithout explicit
negationif the particletoo is added,cf. (11a). Note that, whenaddingtoo, the
quaestiowill beadifferentone,cf. (11b). Similarly, B-caseaxampleswith anega-
tion in both conjunctswill be acceptablaf the particleeitheris added(cf. (11c)
andthequaestian (11d).

(10) a. [yesJJOHN clearedup hisroom,but [no] BiLL didn't.
Did bothJohnandBill clearuptheirrooms?
*Johnclearedup hisroom,but Bill did.

(1D Johnclearedup hisroom, but Bill did, too.

Did Johnclearup his room,andwashethe only onewho did?
Johndidn’t clearedup hisroom,but Bill didn't, either

d. Did Johnleave hisroomin amessandwashetheonly onewho did?

o T oo

The C-cases morecomplex becauseave have to considertwo foci in eachof
the conjuncts,one of thembeinga contrastre topic. The contrastie topicsmay

19Theremay be an additionalfocuson the negation, thenthe predicatein secondconjuncthasto
beregardedasa contrastve topic. In Germanjn this casetheword orderwill bereversed:Johnhat
AUFGERAUMT, aberabgevasden hater NICHT.
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be”parallel” comprisingeitherthe subjector the predicatesor they are”crossed”
comprisingthe subjectof the first conjunctandthe predicateof the secondcon-
junct, or vice versa. (12a) presentoneof the crossedvariants. Theit-cleft para-
phrasdn (12b) malesit clearthatthefocus(in the commentpartof the sentence)
is on Bill, and doing the dishesrepresents contrastie topic!! For this reason
in Germanthe word orderis reversedcf. (12c). In (12a),asin all of the C-case
examples,thereis no explicit neggationin either of the conjuncts. Nevertheless,
thereis a denial, becausg12a)clearly entailsthat Johndid not washthe dishes.
Takingtheentailmentinto accountthe quaestian (12d)is againpartly confirmed
andpartly denied,asdemonstrateth (12e). Note, thatthe quaestids exactly the
sameastheonein (9c¢). In fact,(12a)and(9a) arevery muchalike bothconveying
the informationthat Johnclearedup his room anddid not do the dishes. But in
(12a)we additionallylearnwho finally did thewashingup.

(12) a. John clearedup hisrooMm, but BiLL did thedishes

John clearedup hisrooM, but it wasBi1LL whodid thedishes
John hatAUFGERAUMT, aberabgewascherhatBiLL.

Did Johnbothclearup hisroomandwashthe dishes?

[yes] Johnclearedup his room, but [no, Johndid not do the dishes]the
disheswerewashedoy Bill.

® 20 T

Let us skip over the secondcrossedvariantand look at one of the parallel
variants. In (13a)the contrastve topicsare parallelbeingthe subjectsin both of
the conjuncts.The quaestids givenin (13b). Thedenialof partof the quaestids
entailedby telling whatBill did insteadof clearingup theroom,cf. (13c).

(13) a. John clearedup hisroowm, but Bill didtheDISHES.
b. Did bothJohnandBill clearuptheirroom?
c. [yes] Johnclearedup his room, but [no, Bill did not clearup his room]
Bill did thedishes.

The last of the four casesconcernsout-sentencesvith wide foci in the con-
juncts,cf.(14a).In thesecasedhe entirepropositionshave to beregardedasbeing
alternatveswith respecto eachother If thereis no explicit negationin oneof the
conjunctse.g.(14b),it hasto bereconstructedNote thatthe appropriateguaestio
for (14b)hasto be (14c)insteadof (14d).

(14) a. [ltisrainingg, but [we arenotgoingto stayathomeg.
b. [It israiningg, but [we aregoingto go for awalk|g.
c. Isit raining,andarewe goingto stayathome?
d. Isit raining,andarewe goingto gofor awalk?

11n Englishtheit-cleft variantis clearly preferredover (12a).In Germarthereversedword order
variantin (12c)will bethepreferredone.
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To sum up thesefindings?? First, in the secondconjunctof a but-sentence
thereis afocusassociatedwith but (Fpy). It is eithera contrastie topic, if there
is one,or aregularfocus. The focusassociatedvith but representshe expected
alternative (EA), thatis, thealternatve deniedwith respecto the quaestid? Sec-
ond,in thefirst conjuncttherehasto beacorrespondingfocus(Fcorr) thatcontains
theexpectedalternatie in its setof alternatves. Third, thereis adenial condition,
statingthatthe propositionresultingfrom substitutingthe expectedalternatve for
the correspondindocusis false,i.e —[...Feor/EA...Jc1.** Supposehe meaningof
thefirst conjunctis givenby [...Fcorr ...Jc1, andthemeaningof the seconcconjunct
is givenby [...Fyyt ...Jc2. Thenthe meaningof a but-conjunction”C1 but C2” is
givenby:

["'FCOIT"']Cl /\[Fbu[]cz /\ ﬁ[Fcorr/EA]Cl

Thecrucialpointin the semanticof but, which distinguishesut from amere
conjunction,is the denialcondition. In the A-case,with anovert negationin the
secondconjunct,the denialconditionis trivially satiesfiedpecauset is given by
the secondconjunct. For example,in (9a), repeatedn (15), the focusassociated
with but is washthe dishes andthis is alsothe expectedalternatve. The corre-
spondingfocusis clear up theroom Sothe denialconditionis "It’ s not the case
thatJohnwashedhedishes” whichis equivalentto the seconctonjunct.

(15) (=9a)John[cleareduptheROOM]fcorr, buthedidn’t [washtheDISHES]gpyt.

If an A-caseexample occurswithout overt negation the negation hasto be
reconstructedisingthe predicates complementcf. (9b). Thistime, the expected
alternatve is given by the predicates complemeninsteadof beingdirectly given
by Fuyi. The denialconditionwill thenbe entailedby the meaningof the second
conjunct.

With B-casesxamplesandD-casesxamplessatishctionof thedenialcondition
is similarly trivial. In the C-caseexamples,however, the denial conditionis not
given by oneof the conjuncts.For example,in (12b), repeatedn (16), the focus
associatedvith but is a contrastie topic, i.e washthe dishes which is alsothe
expectedalternatve. The correspondindocusis clear up theroommatchingwith
the type of the expectedalternatve. Hencethe denial conditionis the sameas
above: "It' s not the casethat Johnwashedthe dishes”. But this time, the denial
conditionis an entailmentresultingfrom the additionalinformation concerning
who/whatinsteadof the expectedalternatve satisfieghe proposition.

12ps saidin thebeginning, the presentatiorin this paperis restrictedto confirm+dery sequences.
To includedery+confirmsequencethe definitionshave to be extended.

13In casedikes(9b) and (14b) wherethe negationhasto be reconstructedy meansof the com-
plementof thefocussedexpressionthe expectedalternatve is given by thecomplement.

14Dots indicatethe part of the conjunctwhich is not subsumedy Feorr OF Fyyt, i.€. eitherthe
backgroundr anotherfocus. F¢orr/EA meanghe substitutionof EA for Feoyr.
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(16) (=12b)John|[cleareduphis ROOM]gcorr, butit wasBiLL who [washedhe
disheggpyt.

Sinceit is the denialconditionwhich distinguishegout from a mereconjunc-
tion, expectationsdeniedby a but-sentenceare obviously inducedby the denial
condition. Thisis in accordancavith awell-knowvn propertyof negatedsentences
in general:Negatedsentencesommonlytrigger the implicaturethatthe spealer
expects(or assumesghe heareito expect)thattheaffirmative propositionholds(cf.
Givon 1978). This is the reasorwhy we reconstructhe quaestioaskingwhether
both of the alternatves hold simultaneouslye.g.,whetherJohndid both, clearup
his room and also washthe dishes. Note that, due to this quaestiothereis an
expectationthat both of the alternatves do hold simultaneously:If Johncleared
up his room, hewill have washedhe dishes,too. So,finally, the focus-semantic
analysisconfirmsthe ideathat thereis an expectationdeniedby the useof but.
However, contraryto whatis saidin theliterature,the expectationis not given by
commonworld knowledge.Insteadjt is triggeredby the denialconditioninducing
the specialform of the quaestio. The quaestio,of course,hasto bein line with
the previous contet. But thatis a generalproblemof discourseconstructionnot
restrictedto the useof but.

6 "concessve but"?

In somecontets a concessie marker apparentlycanbe addedor even be substi-
tutedfor but without affectingthe meaningof the sentenceFromthatit hasbeen
concludedthat thereis a concessie useof but (e.g. Groteetal. 1997). How-
ever, regardingbut asbeinginterchangeablavith a concessiorin thesecontexts
presupposethata concessioris interpretedasindicatinga denial of expectation.
As opposedo that,Konig (1991)corvincingly arguesthata concessiomxpresses
"incausality”, thusaccountingor the closerelationsshigoetweencausalandcon-
cessve statementsFollowing Konig’s incausalityanalysisit is easyto shav that
aconcessions not a specialcaseof a contrast:First, accordingto theincausality
interpretation(17a)hasto be paraphraseds(17b). Secondjt is well-known that
and-conjunctionsmay be interpretedn mary differentways, e.g. astemporalor
ascausakelationscf. (18a),(18b). But thisis anoverinterpretatiorby the hearey
not includedin the meaningof and (cf. Posnerl980). Third, dueto the focus-
semanticanalysisinterpreting(19a)requiresto reconstruct negation (analogous
to (14b)). Now, (19b) may be overinterpretedn a causalway, too, cf. (20). Due
to the negationcausaloverinterpretatiomesultsin incausality compare(17b)and
(20).

(17) (incausalityanalysisof concessies)
a. Althoughit is rainingMary is hapyy.

184



b. It it raining, andit is not the casethat Mary is not hapyy becausef
that.

(18) (causalbverinterpretatiorof and)
a. Itisraining,andMary is happy
b. It israining,andMary is happy becausef that.

(19) (reconstructiorof the negation)
a. It israining,but Mary is hapyy.
b. It israining,andit is notthe casethatMary is not hapyy.

(20) (causabverinterpretatiorof but)
It is rainingandit is notthe casethatMary is not hapy becausef that.

Hence,thereis no "concessie but’, just asthereis no "causaland'— inter
pretingbut asa concessions dueto overinterpretation At the sametime, a con-
trastis perfectlycompatiblewith a concessionustasa causakelationis perfectly
compatiblewith a conjunction.This suggestshatcontrastandconjunction,onthe
onehand,and concessiorand causality on the otherhand,are differenttypesof
discourserelationsexploiting differentfeaturesof the discourse.Concessiorand
causalityrepresentelationsbetweerpropositionsor statesof affairs,i.e. seman-
tic/externalrelations(cf. Mann, Thompsonl988). Thusthey may be realizedby
an aderbial containinga propositionalanaphor(becauseof that, in spite of that
etc.)andestablisrananaphoridink (cf. Webberetal. 1999).

A contrast,on the other hand, is basedon the information structureof the
sentenceombiningsubsequentfoci. Making useof the information structure, a
contrastis a genuinestructuralrelation,i.e. no semantic/eternalrelation. Yet it
shouldnot be subsumedinderthe notion of pragmatic/internatelationsbecause
the latter areusuallytied to theillocutionary aspectof their aguments(Sanders
etal. 1992). Therelationof contrastgiven by but seemso resistthe standard
classification,which may help to clarify the ongoingdiscussioraboutthe types
of discourserelations(cf. e.g. Moore andPollack 1992, Batemanand Rondhuis
1997)

7 Topic change

Letusfinally comebackto thedialogsin (1)-(3),repeatedn (21)-(23). Thestarting
point of this paperwasthe questionwhy in (22b)and(23b)the useof but instead
of and is obligatory Considerthe quaestionegiven belon.® In the unmarled
casein (21b)bothandandbut areacceptabléecausdenmayintendhis answer
aseitherreferringto thequestion(21c)or to theonein (21d). Note,however, that
thereis a crucial difference: The but-quaestiobut not the and-quaestiotriggers

15For easenf comparisorthe quaestids givenhereconsistingof a polarity anda constituengues-
tion conjunct,assuminghatansweringa constituengjuestiorsimultaneouslgonfirmstherespectie
polarity question sothis form of quaestids alsoansweredy a confirm+deny sequence.
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the expectationthatthe biggerchildrendid the samething asthe small onesdid.
By usingbut in (22b)and(23b) Bendeliberatelycornveys this expectation.In this
way, althoughactuallydeviating from the original topic of Adam’s question,Ben
presentghe additionaltopic asbeingcloselyrelatedto the original one. Thus,by
usingbut Ben suggestshatthe additionaltopic is relevant, too, andthe deviation
is reasonable.

(21) a. Adam:
Whatdid the childrendo today?

b. Ben:
The small childrenstayedat HomE and/lut the bigger oneswent to
thezoo.

c. Ben'squaestiovhenusingand
Whatdid the smallchildrendo andwhatdid the biggeronesdo?

d. Ben’squaestiovhenusingbut:
Whatdid the smallchildrendo, anddid the biggeronesdo the same?

(22) a. Adam:
Whatdid the smallchildrendo today?

b. Ben:
The bigger children went to the zoo, but the small onesstayedat
HOME.

c. Ben'squaestio:
Whatdid the biggerchildrendo, anddid the smallonesdo the same?

(23) a. Adam:
Whatdid the smallchildrendo today?

b. Ben:
The small childrenstayedat HOME, but the bigger oneswentto the
ZOO.

c. Ben’'squaestio:
Whatdid the smallchildrendo, anddid the biggeronesdo the same?

To conclude the dialogsin (22) and(23) clearly demonstratehat an answer
neednot referto only the topic of the question. This suggestshat a naturallan-
guagedialog shouldnot be conceved as a sener-client relationwhereB hasto
answerall andonly A’'s questions Partnersin a dialogseemto be "peerto-peer”:
They areentitledto introducean additionaltopic, but they areboundto relatethe
additionaltopic to the original one,thusminimizing the deviation. Oneway to do
thisis by usingthe conjunctionbut.
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Intonational Phrasing and Discourse
Segmentation
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ABSTRACT.

Theorieghatrelateintonationalstructureanddiscoursestructureconcentrat®n intonationaland
informationalunits thateithercorrespondo a clause(proposition)or to a singlereferent. How-
ever, intermediatephrasef the intonationalphrasingoften sggmentunits thataresmallerthan
aclause put thatdo not introducea referent. Eventhoughthey areacknavledged(cf. Selkirk’s
"senseunits”), thereareno approachethataccountor theirrole in building the discoursestruc-
ture. The paperpresentsa nev approachthatdescribeghe representatiof suchintermediate
phrasesand accountsfor their functionsin the constructionof a more fine-graineddiscourse
structure.

1 Intr oduction

Intonationcontoursarerepresentetly phonologistaisasequencef abstractones
consistingof pitch accentsand boundarytones. Pierrehumberind Hirschbeg
(1990,308) assigndiscoursdunctionsto the particulartones:“Pitch accentcon-
vey information aboutthe statusof discoursereferents(...). Phraseaccents=
boundarytonesof intermediatephrasestonvey informationaboutthe relatedness
of intermediatephraseg...). Boundarytonescorvey informationaboutthe direc-
tionality of interpretationfor the currentintonationalphrase(...).” The statusof
discoursereferentscan be accountedor in termsof givenvs. new; the bound-
ary tonesof intonationalphrasedndicate how the propositionexpressedoy the
whole phraseis integratedinto the discourse.Similarly, boundarytonesof inter
mediate(or phonological)phraseghat correspondo a full propositionindicate
theway thesepropositionsareinterpretedwith respecto thelinguistic contect, as
illustratedin (1) and(2). However, in thisview thereis noaccounof treatinginter-
mediatephraseshatcorrespondo unitsbelav the clausdevel andabore thelevel
of simplediscourseeferents suchasthe modification”im achtzehntedahrhun-
dert” ("in the eighteentlcentury”) or theunsaturateghrase’lebte in Frankreich”
("livedin France”)in example(3):
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(1) (Geogeatechickensoup) (andgotsick)

L LL%
(2) (Geopgeatechickensoup) (andgotsick)
H LL%

(3) [(Im achtzehntedahrhundert}-(lebtein Frankreich)] [(ein Mann,)
(~derzu dengenialsterund abscheulichstefsestalterdieseran genialen
undabscheulichesestaltemichtarmenEpochegetirte.)]

“In theeighteercenturyFrancethereliveda manwhowasoneof the most
giftedandabominablgersonagem anerathatknew nolack of giftedand
abominableersonages”

In orderto accounfor thesentermediatainitsandtheir functionsin building a
discoursestructure] modify thegenerahssumptionsf discourseheoriespnamely
that the discoursestructureis exclusiely realizedbetweenpropositions(Hobbs
1990,Roberts1996,Buring 2000amongothers),andtheview of DRT (Kampand
Reyle 1993)thatdiscoursestructureonly relatesdiscourseeferentso eachother
| extendAshers (1993,1999)segmentedDRT (SDRT) by assuminghatwe can
alsocreatediscourseelationsbetweersub-clausatlementsuchasmodifications
or unsaturatectlauses. The remainderof the paperis organizedas follows: In
section2, | discusdifferentapproacheto thefunctionof intonationalcontours.|
shaw thatno attentionis givento intermediatghrasesndtheir discoursdunction.
In section3, | presenbnefamily of approacheto discoursestructure:DRT, athe-
ory thatfocuseson anaphoricrelationin termsof accessibilityrelationsbetween
discoursereferents. In section4, | introduceAshers sggmentedDRT, a modifi-
cationof classicalDRT thatallows to expressrelationsbetweenpropositionsn a
discourse.In section5, | modify Ashers discoursemodelin orderto implement
evensmallerunits thoseunits that correspondo the intermediatephrasesf the
intonationalstructure.

2 The meaningof intonational structure

Pierrehumber{1980) representsn intonationalcontourby a tune consistingof
abstractones(4), which aregeneratedby afinite stategrammarnFigure18.1)that
combineghetoneslistedinto legal tunes:

(4) Phonolaical tones(Pierrehumber1980)

a. Eachphraserequiresatleastonepitch accent(for English: H*, L*, or
bitonalasH*+L, H+L*, L*+H, L+H*, andH*+H)

b. EachphraserecevesaphraseaccentH™, L™) atthe endof theword
thatis associateavith thelastpitch accent

c. Eachphraseendswith aboundarytone(H%, L%)
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Boundary Pitch accents Phrase Boundary
tone accent tone

Li

H >< H%
L- :’

L*+H" L%
L +H*
H*+L"

H+L*

H*+H"

Figure18.1: Thefinite stategrammarof Pierrehumber1980)

This grammaraccountdor the legal tuneandthereforedescribeghe possible
compositionof tonesto tunes. However, Pierrehumber{1980) doesnot account
for therelationsbetweerthe elementsn the tune. Therehave beendifferentsug-
gestionshow to interpretthe relation betweenthe elementsof the tuneandtheir
functions: (i) The mostclassicaldescriptionis in termsof phonologicalwords,a
tradition going backto Libermans view of the contouras’ideophonicword’. (ii)
Steedmar1991,2000)describeshe pitch accentasfunctionsthatrequireanargu-
mentin orderto yield atune.His approactreflectsthe reconstructiorof linguistic
configurationgan cateyorial grammar (iii) Pierrehumberand Hirschbeg (1990)
proposehatthe differenttoneshave independentunctionsrangingover different
domains.

2.1 Thetune describing an ideophonicword

HayesandLabhiri (1991)executethe programof theintonationalexicon proposed
by Liberman(1975)in themostcomprehense way. They accounfor thedifferent
tunesin Bengaliand decomposéhe tunesinto intonational stems sufixes and
prefixes(they usel for intonationalphraseandP for phonologicalor intermediate
phras€(ip)):

(5) Theintonationallexicon of BengaliHayesandLahiri (1991)
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(a) Accents L* questionaccent

(“stems”) H* declaratie accent
L*Hp focusaccent
(b) BoundaryTones L, neutral
(“suffixes”) L, H, continuatiorrise
H, offering
H L, yes/no
(c) Prefix L+ finality marker

(form L+H* whenattachedo H*)

Thesetonescombineto thefollowing tunesassuminghattherearethreepitch
accentsandoptionalTp andoneobligatoryTp (HayesandLahiri 1991,72). Note
thatafocusedphrases markedby aL*-pitch accentandanobligatoryH, boundary
tone(of anintermediatephrase)

(6) Possiblgunesin Bengali

L*H, Offering

L*H L, Yes/noquestion

L*H pH, Focus

L*HpL,LH, Focuswith continuatiorrise
H*L, Declaratve

H*L | H, Declaratve with continuatiorrise
L+H*L, Downstep

L+H*L | H, Downstepwith continuatiorrise

Thisview is influencedoy thephonologicatraditionof analyzingunitslike the
syllable or the phonologicalword, which consistof one prominentpartandother
moreor lessimportantparts.Here,the pitch accentconstituteghe centralpartand
theboundarytonesadditionalaffixes.

2.2 Tunerepresentingthe functional contribution to the utterance

Steedmarf1991,2000)executedHalliday’s thematicstructuren termsof combina-
tory categgorialgrammarnCCG).This canbeillustratedwith thefollowing example
which recevesthethematicstructurein theme-rhemeBoth thematicunitsarefur-
therdividedinto given materialandnen material;the latteris associatedavith the
pitch accent.
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(7) Q: I know thatMary’s FIRST degreeis in PHYSICS.
But whatis the subjectof herDOCTORATE?

A: (Mary's DOCTORATE) (isin CHEMISTRY)
L+H*LH% H* LL%
Given New Given New
theme rheme

ThebasicunitsarethethemeandtheutteranceAll otherpartsaredefinedwith
respecto thesebasicelementsFor example therhemeis afunctionthattakesthe
themeas aigumentyielding the utterance(this is of course,the instantiationof
the subject-predicatstructurein termsof functionalapplication). Steedmamow
defineghefunctionof thepitchaccentL+H* asthemethatmissesaboundarytone,
i.e. asafunctionthat needsa boundarytoneto yield a theme. Analogously the
pitch accentH* indicatesa functionthat needsa boundarytonein orderto yield
arheme.Thusin the descriptionof tones,Steedmarassumeshe boundarytones
andthewholetuneasthe primaryunits.

(8) Cataorial functionsof tones(Steedmari991)

LH% boundantone simpleargument

LL% boundarytone simpleargument

L+H* pitchaccent  functionfrom boundarytoneinto theme
H* pitchaccent  functionfrom boundarytonesinto rheme
L+H*LH% contour simpleargument:theme

H* LL% contour functionfrom themesnto utterance

Steedmamsesthe termsthemeandrhemeaswell asgivenandnew. Thefirst
pair canbedefinedwith respecto thesentenceinderanalysis.Yetthe secondoair
canonly bedefinedby thediscoursan which the sentencés embedded.

2.3 Tonesrepresentingdiffer ent discoursefunctions

PierrehumberandHirschbeg (1990)give a list of functionsof pitch accentsaand
boundarytones.Thelatterindicatewhetherthe phraseio whichthe boundarytone
is associatedhouldbeinterpretedvith respecto the precedingliscourseor to the
following discoursePierrehumberandHirschbeg (1990,304)illustratethis point
onthefollowing contrastbetween(9) and(10). Thelow boundarytonelL% in (9)
indicatesthat this sentencas relatedto the discourseby its own, while the high
boundarytoneH% in (10a)indicatesthatit is to beinterpretedwith respecto the
following sentenceThis differenceinfluenceshe choiceof the antecedentf the
pronounit: In (9) it refersto the following propositionl spenttwo hours figuring
outhowto usethejack, while in (10)it refersbackto the new car manual(seealso
exampleg(1) and(1) above):

(9) a. My new carmanualis almostunreadable
LL%
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b. It'squiteannging

LH%
c. | spenttwo hoursfiguring out how to usethejack
LL%
(10) a. My new carmanualis almostunreadable
LH%
b. It'squiteanngying
LL%
c. | spenttwo hoursfiguring out how to usethejack
LL%

PierrehumberandHirschbeg (1990,308)assigrthefollowing discoursdunc-
tionsto the particulartones:

Pitch accentscorvey information aboutthe statusof discourserefer
ents,modifiers,predicatesandrelationshipspecifiedoy accentedex-
ical items. Phraseaccentscorvey information aboutthe relatedness
of intermediatgohrasesirmparticular whether(the propositionacontent
of) oneintermediatghrasas to form partof alargerinterpretatre unit
with another Boundarytonescorvey informationaboutthe direction-
ality of interpretationfor the currentintonationalphrasehetherit is
"forward-looking”or not.

In explaining the function of intermediateboundariegsones(their “phraseac-
cents”),they referto the“propositionalcontent’of thecorrespondinghrase How-
ever, notall intermediatgphrase®xpressa propositionacontentsomemightonly
refer to modificationssuchas“im achtzehnterahrhundert(“in the eighteenth
century”) or the unsaturateghrase‘lebte in Frankreich”(“lived in France”)of
example(3), repeateds(11).

(11) [(Im achtzehntedahrhundert)-(lebtein Frankreich)]| [(ein Mann,)
(~derzu dengenialsterund abscheulichstefsestalterdieseran genialen
undabscheulichesestaltemichtarmenEpochegetirte.)]

“In theeighteercenturyFrancethereliveda manwhowasoneof the most
giftedandabominableersonagem anerathatknew nolack of giftedand
abominableersonages”

(11)is thefirst sentencén Patrick Suskinds novel “Das Parfum”. (“Perfume”)
(thedataarefrom BraunschweileandFitzpatrickandLahiri 1998f). Intermediate
phrasesn intonationalktructurenotalwayscorrespondo propositionsor to simple
discoursereferents. Therefore,we needa more fine-graineddiscoursestructure
thatallows to constructcorrespondingliscoursesegments.
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3 Discoursestructure

Therearetwo main families of approacheso discoursestructure. Accordingto
onefamily, discoursestructureis understoodsrealizingrelationsbetweerpropo-
sitions.Herethestructurds representedsatreeof propositionge.g. Hobbs1990,
Roberts1996,Buring 2000)asillustratedin Figure18.2.1n theotherview thedis-
courses incrementally(re)constructedasillustratedin Figure18.3. This program
is executedn DRT (KampandReyle 1993),whichwill be presentedbelow.

S1, Sz, S o,

IR
Pir P11 Pa Pi
N ANA
Pz Pz D3 D2 Ps

A
P4

Figure18.2: Discoursestructureasatree

Figure18.3: Incrementaliscoursestructure

Theinitial problemthat motivateddiscourseepresentatiotheoriesis the in-
terpretationof nominalandtemporalanaphoran discourse.The phenomenorof
cross-sententi@naphordorcesa semanticgo extendits limits from the sentence
to thediscourseThekey ideain theapproacho semantic®of discourseexempli-
fiedin (Heim1982)and(Kamp1981),is eachnewn sentencer phrases interpreted
asanadditionor 'update’ of the contect in which it is used.This updateoftenin-
volves connectiondetweenelementsrom the sentenceor phrasewith elements
from the contet. Informally describeda sequencef sentences;, S, S3, &
is interpretedby incrementallyconstructinga discourserepresentatiomsin Fig-
ure 18.3above. Anaphoricrelationsanddefiniteexpressionsrecapturedy links
betweerobjectsin this representationin orderto derie thetruth conditionof the
sentencethe representations embeddednto a model. The DRSin (12b)graphi-
cally describes discoursaepresentatiostructure(in shortDRS) with two parts.
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Onepartis calledtheuniverseof the DRS,theotherits conditionset. A DRSis an
orderedpair consistingof its univeiseandconditionset written as<Ug, Corg >.
TheDRSin (12b)hasasits universeonediscourseeferentx andasits conditiona
setof propertieghatareascribedo thediscouserefeentsin theuniverse.ln (12b)
the propertyof beinga manandof walking is ascribedo thediscourseaeferentx.

(12) a. A manwalks
b. {x | man(x)andwalk(x)}

The sequencedr conjunctionof two sentencessin (13a), receves a DRS
incrementally We startwith the alreadyestablishedRS for the first conjunct
in (13b),thena new discourseeferentfor the pronounhe anda conditionfor the
predicatevhistleis addedn (13c). Theanaphoridink of thepronounis graphically
representedsy="?, indicatingthatthe pronounis still unresoled. The discourse
referentwhich standsfor ananaphorieexpressiommustbe identifiedwith another
accessibleliscoursaeferentin the universe, herethey is identifiedwith thex, as
in (13d).

(13) a. A manwalks.Hewhistles
b. {x| man(x)& walk(x)}
c. {xy | man(x)& walk(x) & y=? whistle(y)}
d. {x,y | man(x)& walk(x) & y=x whistle(y)}

Thenew discoursaeferentintroducedoy the pronounmustbelinked or iden-
tified with an alreadyestablishedandaccessiblaliscoursereferent. DRT defines
accessibilityin termsof structuralrelations,i.e., the discourseeferentmustbein
the same(or a higher) universe. With this conceptof accessibility the contrast
between(14) and (15) can be describedby the differencein the setof discourse
referentghatareaccessibléor thediscoursaeferentu of the pronounit. Thecon-
structionrule for the negationin 15 createsan embeddedliscoursauniversewith
the discoursaeferenty andthe conditionsdonley(y) andx ownsy. Theanaphoric
pronounit in the secondsentenceannotfind a suitablediscoursaeferentsinceit
hasno accesdo the embeddedliscourseuniversewith the only fitting discourse
referenty.

(14) a. Pedroownsadonkey. He beatsit.
. {X,y,z,u| Pedro(x)& donkey(y) & x ownsy z=x & u=y & z beatsu}

b
(15) a. Johndoesnotown adonkey. *He beatst.
b. {x,z,u| John(X)& {y | & x ownsy} z=x & u=?& z beatsu}

4 SegmenteddDRT
Asher(1993;1999)developsthe extension‘segmenteddRT” (=SDRT) thatis not

confinedto the incrementakompositionof DRSs,but also capturesdiscoursee-
lations betweenthe sentencesn the discourse. He revisesthe classicalDRT of
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Kamp (1981)andKampandReyle (1993). Sincethe meaningof eachsentencés
construedasa function from truth conditionsto truth conditions,the truth condi-
tional contentof thewholediscoursés reconstructedby the sequentiabpplication
of thesefunctions. Asher(1993,256) notesthat “the notion of semanticupdating
in the original DRT fragmentof Kamp(1981)(...) is extremelysimple,exceptfor
the proceduredor resolvingpronounsandtemporalelementswhich the original
theorydid not spell out. To build a DRS for the discourseas a whole andthus
to determineits truth conditions,one simply addsthe DRS constructedor each
constituentsentencdo what onealreadyhad. (...) This procedures hopelessly
inadequatelf onewantsto build atheoryof discoursestructureanddiscourseseg-
mentatiori. In SDRT, eachsentence§ is first representeds a particularSDRS
for that sentence.The SDRScanthaninteractwith the alreadyestablishedRS
reconstructinga discourserelationsR, suchascausationgxplanation,coherence,
elaborationcontinuationasinformally sketchedin Figure18.4.Only in asecond
steptherepresentatiors integratedinto the alreadyestablishedepresentation.

S1- SE- S3. Sq.. S i
E

Aoy se - E seEgImented
Limf

Figure18.4: Constructiorof a sgmenteddRSin SDRT

To summarizehis very shortpresentatiorof DRT: The discoursestructureof
DRT providesnot only a new structurebut alsointroducesnen semanticobjects,
the discoursaeferentsthe conditionsandthe discoursedomains(’boxes”). DRT
explains semanticcateyoriessuchasdefinitenessand anaphoradn termsof inter
actionbetweertheserepresentationg-urthermorethe extensionto SDRT allows
expression®f discourseelationsbetweenvhole propositionsaswell.

5 Phrasingand Segmentation

The basicassumptiorof this paperis thatintonationalstructurereflectsdiscourse
structure . Thuseachelemenbf theintonationalstructuremustbe assignedfunc-
tion in constructinghediscoursePitchaccentsntroduceor referto discourseaef-
erentspoundarytonesof intonationalphraseselatethe contentof thesephrasesa
propositionto otherpropositions However, therehasbeenno functionfor phrases
that do not expressa propositions. The investigationof Hayesand Lahiri (1991)
have shavn that suchboundarydo function in discoursestructure,e.g. asright
edgeof afocusedphraseg(cf. (5) and( 6)). However, thereis no generalapproach
to theseboundarnjtonesin termsof discoursesemanticsHerel sketchanew analy-
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sisof intermediaténtonationalphrasesndthe correspondingliscoursesegments:

| introducea mappingrelationfrom intermediatentonationalphrasingto the
string (surfacestructure)of the sentenceinderdiscussion For example,the short
pausesndicatedby “~”, andthe long ones(“|”) in (3), repeatedhs (16), yield
the segmentationin Figure18.5. Second eachsegmentrecevesa discourseep-
resentationThird, we canestablistrelationsbetweerthediscourseepresentation
of the sub-clausalinits andthe of the establishedliscoursestructure,asin Fig-
ure 18.6. | assumehe following two relationfor modifications:(i) modifying an
alreadyexisting discoursereferent;(ii) settingthe stagefor a discoursereferentto
beintroduced Modificationalrelationallows thattheinformationis integratedinto
the alreadyestablishedliscourse Fourth, after having establishedheserelations,
therestof thesentenceanbeanalyzedandfinally therepresentationf thewhole
sentencés integratedinto the discoursestructure asin Figure18.7:

(16) [(Im achtzehntedahrhundert)~(lebtein Frankreich)] [(ein Mann,)
(~der zu dengenialsterund abscheulichste®estalterdieseran genialen
undabscheulicheGestaltemichtarmenEpochegetirte.)]

“In theeighteercenturyFrancethereliveda manwhowasoneof themost
gifted andabominableersonagem anerathatknew nolackof giftedand
abominablepersonages”

[Tza achizehnten, Tahriumdert | [lebte in Frankreich] fin Man]
| der mu den gemialsten und abschenlichsten Gestalter ... gehirte. |

Figure18.5: DiscourseSegmentation

Previons Prewvions
Dizcourse Diizconrse
{0} {...}
Sentence | 4+ [Ir achizehrden JTahohundert |- | in 156t
i century

Figure18.6: DiscourseRelation“settingthe stage”

| have proposedan extensionof Ashers SDRT with smallerdiscourserepre-
sentationsandnew relationsbetweensub-clausatliscourseepresentationsThis
allows to assigndiscoursdunctionsto intonationalphrasing,including boundary
tonesfor intermediategphrases.

198



established Dis] established Diia}
course: {...} [m achtzehnten Jahrhondert course: 4.}
in the 15th cent. lebte in Frankzeich it the 15th cend
ein hann .,
+ there lived a
Toan. ...

Figure18.7: Adding therepresentatiofor thewholesentence
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