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Abstract

Consideringdataobtainedfrom a corpus
of databas®A dialogueswe addresshe

natureof the discoursestructureneeded
to resole the several kinds of contectual

phenomendoundin our corpus.We look

at the thematicrelationsholding between
guestionsand the precedingcontext and
discussto which extent thematicrelated-
nessplaysarole in discoursestructure.

1 Intr oduction

As pointedouthby severalauthorgKatoetal., 2004),
(Chai and Ron, 2004), the information needsof
usersinteractingwith QA systemsoften go beyond
a single stand-aloneguestion. Often userswant to
researchabouta particulartopic or event or solve
a specibcask. In suchinteractionswe canexpect
that the individual userquestionswill be themati-
cally connectedgiving the usersthe possibility of
reusingpart of the context when formulating new
questions.

That usersimplicitly referto andeven omit ma-
terial which can be recovered from the contet
has already beenreplicatedin several Wizard-of-
Oz experimentssimulating natural languageinter-
facesto databases(Carbonell, 1983), (Dahlback
and Jensson,1989), the most frequent contetual
phenomen&eingellipsis,anaphoranddepbnitede-
scriptions.

A big challengefor interactve QA systemsis,
thus,theresolutionof contextual phenomenaln or-
derto be ableto do soa systemhasto keeptrack of
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the user®focus of attentionasthe interactionpro-
ceeds. The attentionalstateat a given point in the
interactionis given by the discoursestructure. An
openissue,however, is the natureof the discourse
structuremodelneededn a QA system.Ahrenbeg
etal. (1990)arguethatthediscoursestructuren NL
interfacesis, given the limited setof actionsto be
performedby the systemandthe user simplerthan
the one underlyinghuman-humardialogue. Upon
Ahrenbeg etal. (1990)thisis givenby thediscourse
goals,ratherthanthe overall goalsof the user asis
the casein task-orientedlialogues(GroszandSid-
ner, 1986). Following Ahrenbeg et al. (1990),the
QA discourseis structuredin segmentscomposed
by a pair of initiative-responseinits, like question-
answey or question-assertiorin the absencef an
answer A sggmentcanbeembeddedh anothersey-
mentif it is composedy aclaribcationrequestind
its correspondinganswer The local context of a
sggmentis given by theimmediatelyprecedingsey-
ment. Upon Ahrenbeg et al. (1990),the latterre-
liably limits up the searchspacefor antecedentsf
anaphoriaevicesandellipsis. However, aswe will
see,there are few caseswherethe antecedent®f
contextual phenomenare to be found beyond the
immediatelyprecedingsggments.This suggestshat
amorecomple approacho discoursestructurefor
QA systemss needed.

In morerecentstudiesof interactve QA special
attentionhasbeenpaidto thethematicrelatednesef
guestions(ChaiandRon,2004),(Katoetal.,2004).
Chai and Ron (2004) proposea discoursemodel-
ing for QA interactionsin which they keeptrack
of thematictransitionsbetweemuestionsAlthough

Proceedings of the Interactive Question Answering Workshop at HLT-NAACL 2006, pages 1-8,
New York City, NY, USA. June 2006. !c 2006 Association for Computational Linguistics



the applicationsof trackingthematictransitionsbe-
tweenquestion$ave notbeeninvestigatedin depth,
SunandChai(2006)reporton anexperimentwhich
shaws that the use of a model of topic transitions
basedon CenteringTheoryimproves query expan-
sionfor context questions However, theseprevious
studieson the thematicrelationsbetweenquestions
arenot basedon collectionsof interactive data,but
on questioncenteredarounda topic thatwere col-
lectedin non-interactre ervironments.This means
that they do not considerthe answersto the ques-
tions,to which following questioncanberelated.

This paperpresentslataon differentkindsof con-
textual phenomendoundin a corpusof written nat-
ural languageQA exchangedetweerhumanusers
andahumanagentrepresentin@ninteractve infor-
mation service. We addresgwo issues:the kinds
and frequenciesof thematicrelations holding be-
tweenthe userquestionsandthe precedingcontext,
ontheonehand,andthelocationof antecedentfor
the different contextual phenomenapn the other
We alsodiscusghe questionwhetherthematicrela-
tionscancontributeto determinediscoursestructure
and, thus, to the resolutionof the contectual phe-
nomena.

In the next sectionwe presenbur datacollection
andthe aspect®f the annotatiorschemewhich are
relevantto the currentwork. In section3 we present
dataregardingthe overall thematiccohesionof the
QA sessionsIn section4 we reporton dataregard-
ing the co-occurrencef discoursephenomenand
thematicrelationsandthedistancebetweerthe phe-
nomenaand their antecedentsFinally, we discuss
our bndingswith regard to their relevancewith re-
spectto the natureof discoursestructure.

2 Corpusand methodology

2.1 Experimental set-up

In order to obtain a corpusof natural QA inter
actions, we designeda Wizard-of-Oz experiment.
The experimentwas setup in sucha way that the
exchangesbetweenusersand information system
would be asrepresentatie aspossiblefor the inter-
actionbetweerusersandQA systemsWe chosean
ontologydatabasénsteadof atext basedcloseddo-
mainQA systemhowever, becausén orderto simu-
latearealsystenmshorttime responsewereneeded.

30 subjectstook part in the experiment,which
consistedn solvingataskby queryingLT-WORLD,
an ontology containinginformationaboutlanguage
technology, in English. Themodalityof interaction
wastyping througha chat-like interface.

Threedifferenttasksweredesignediwo of them
concentratedninformationbrowsing,the otherone
on information gathering. In the Prst task sub-
jectshadto bndthreetraineeshipst threedifferent
projectsin threedifferentinstitutionseachon a dif-
ferenttopic, andobtainsomeinformationaboutthe
chosenprojects, like a contactaddressa descrip-
tion, etc. In the secondtask, subjectshadto bnd
threeconferencedn the winter term andthreecon-
ferencesn the summerterm, eachoneon a differ-
enttopicandthey hadto obtainsomeinformationon
thechoserconferencesuchasdeadlineplacedate.
etc. Finally, thethird taskconsistedf Pndinginfor-
mation for writing a reporton Europeanlanguage
technologyin thelasttenyears.To thisend,subjects
hadto obtainquantitatve informationon patentspr-
ganizationsconferencesgtc.

The Wizard waslimited to very few typesof re-
sponsesThe mainresponsavasansweringa ques-
tion. In addition, shewould provide intermediate
information aboutthe stateof processingf the re-
trieval took too long. She could also make state-
mentsaboutthe contentof thedatabasavhenit did
not containthe information aslked for or whenthe
user appearedcconfusedaboutthe structureof the
domain. Finally, shecould askfor claribcationor
morespecibcitywhenthe questioncouldnotbe un-
derstood. Yet the Wizard was not allowed to take
the initiative by offering information that was not
explicitely asled for. Thusall actionsof the Wiz-
ardweredirectly dependenbn thoseof theuser

As aresultwe obtaineda corpusof 33 logs (30
plus 3 pilot experiments)containing125.534words
in 2.534turns,1.1740f which areuserturns.

2.2 Annotation scheme

The corpusreceved a multi-layer annotatof con-
sistingof bve levels. Thelevelsof turnsandpart-of-
speechwere automaticallyannotated.The level of
turnsrecordsnformationaboutthespealerandtime

1Seehttp:/iwwlit-world.om.
2\We employed the annotationtool MMAX2 developedat
EML ResearchiHeidelbeg.



stamp.For the otherlevels - the questiondevel, the
utterancesevel, andtheentitieslevel - aspecibP@n-
notationschemewvasdeveloped.For thesewe only
explain theaspectselevantfor the presenstudy

2.2.1 Questions

This level was conceved to keep track of the
guestionsasled by the userwhich correspondto
queriesto the databaseWith the aim of annotating
thematicrelatednesdetweenquestionswe distin-
guishedwo mainkinds of thematicrelations:those
holding betweena questionand a previous ques-
tion, quest(ion)-to-quest(ion)t(ation) and those
holding betweena questionand a previous answey
quest(ion)-to-answ(er)et(ation)

Quest-to-questals canbe of thefollowing types:

¥ rebPnemenif the currentquestionasksfor the
sametype of entity assomeprevious question,
but therestrictingconditionsaredifferent,ask-
ing, thus, for a subset,supersevr disjoint set
of the sameclass.

(1) US:How mary projectsonlanguageech-
nologiesarethereright non?
US: How mary have beendonein the
past?

¥ theme-entityf thecurrentquestionis aboutthe
sameentity assomepreviousquestion.

(2) US:Wherewill theconferencéake place?
US: Whatis thedead-linefor applicants?

¥ theme-popertyif the currentquestionasksfor
the samepropertyasthe immediatelypreced-
ing questionbut for anotherentity.

(3) US: Datesof TALK project?
US: Datesof DEREKO?

¥ paraphraseif the questionis the rephrasingof
somepreviousquestion.

¥ overlapif thecontentof aquestioris subsumed
by the contentof somepreviousquestion.

We distinguishthe following quest-to-answels

¥ rePnementf the currentquestionasksfor a
subsetof the entitiesgivenin the previous an-
swer

(4) LT: 3810.
US: How mary of them do researchon
languagdechnology?

¥ themeif the currentquestionasksaboutanen-
tity Prstintroducedn somepreviousanswer

(5) LT: Semaduct,..
US: What language technology topics
doesthe Semaducprojectinvesticate?

Although Chai and Jin (2004) only considertran-
sitionsamongquestionsn dialoguesaboutevents,
most of our relationshave a correspondencwith
theirs. RebPnementorrespondgo their constaint
rePnementheme-popertyto their participant-shift
andtheme-entityo their topic exploration.

2.2.2 Utterances

Utterances are classibed according to their
speech-actquestion answer assertion or request
Our annotationof discoursestructureis identicalin
spirittotheoneproposedy Ahrenbeg etal. (1990).
A sgmentis openedwith a userquestionto the
databaseand is closedwith its correspondingan-
swer or an assertionby the system. Claribcation
requestaindtheir correspondingnswerdorm seg-
mentswhich areembeddedn otherseggments. Re-
guestdo wait andassertiongaboutthe processingf
aquestionarealsoembeddedh the sggmentopened
by thequestion.

Fragmentarytterancegareannotatedtthislevel.
We distinguishbetweenfragmentswith a full lin-
guistic source, fragmentswith a partial source,
and fragmentsshaving a certainanalogywith the
source. The Prst group correspondgo fragments
which are structurally identical to the sourceand
can,thus,beresohedby substitutionor extension.

(6) US:Arethereary projectson spellcheckingin
Europein theyear2006?
US: And in theyear2005?

Fragmentswith a partial sourceimplicitly referto
someentity previously introduced,but someinfer-
encemustbedonein orderto resolhe them.

(7) US:How is thecontactfor thatproject?
US: Homepage?



Thelastgroupis formedby fragmentswhich show
somekind of parallelismwith the sourcebut which
cannotberesohedby substitution.

(8) US:Whichconferencesreofferedin thiswin-
tertermin the subjectof Englishlanguage?
US: Any conferencesoncerningdinguisticsin
general?

2.2.3 Reference
We distinguishthe following typesof reference

is missingand mustbe recoveredfrom the context.
Herefollows anexample:

(10) US: Shaw methe three mostimportant

3 Thematic follow-up

When looking at the thematic relatednesof the
questionsit@ striking how well structuredthe in-
teractionsareregardingthematicrelatednesskFrom
1047 queriesto the database948 (90.54%)follow-

to entities: identity or co-referencesubset/superset up on someprevious questionor answey or both.

andbridging.

Co-referencenccurswhen two or more expres-
sionsdenotethe sameentity. Within this groupwe
found the following types of implicit co-referring
expressionswhich involve differentdegreesof ex-
plicitness: elided NPs, anaphoricand deictic pro-
nouns, deictic NPs, and co-referentdepbnite NPs.
Elided NPs are optional aguments, that is, they
don®needto bein the surface-formof thesentence,
but are presenin the semantidnterpretation.In (9)
thereis ananaphorigronounandanelidedNP both
referringto the conferenceSpeeb TEK West2006

(9) US: The Speeh TEK West2006 whendoesit
take place?
LT: 2006-03-30 2006-04-01.
US: Until whencanl handin apapei 1?

Bridging is a debnitedescriptionwhich refersto
an entity relatedto someentity in the focus of at-
tention. The resolutionof bridging requiressome
inferenceto be donein orderto establishthe con-
nectionbetweerthe two entities. In example(2) in
subsectior2.2.1thereis anoccurrenceof bridging,
wherethe dead-lineis meantto be the dead-lineof
the conferenceurrentlyunderdiscussion.

Finally, subset/superseteference takes place
whenal linguistic expressiondenotesa subsebr su-
persetof the setof entitiesdenotedoy someprevi-
ouslinguistic expression.Subset/supersegference
is sometimesxpressedhroughtwo interestingcon-
textual phenomenanominalellipsis®, alsocalledse-
manticellipsis,andone-NP&. Nominal ellipsis oc-
curswithin an NP andit is namelythe nounwhat

3Note, however, that nominal ellipsis doesnot necessarily
alwaysdenotea subsetbut sometimest candenotea disjoint
set,or justlexical materialwhichis omitted.

4One-NPsarea very rarein our corpus,sowe arenot con-
sideringthemin the presenstudy

Only 99 questiong9.46%)opena new topic. 725

guestiong69.25%of the total, 76.48%o0f the con-

nectedguestionsprerelatedto otherquestions332

(31.71%of thetotal, 35.02%0f the connectedjues-
tions)arerelatedto answersand109(10.41%of the

total, 11.49%of the connectedjuestions)re con-

nectedto both questionsandanswers.Thesenum-

bersdon®say muchabouthow well structuredthe

discourseis, sincethe questionscould be far avay

from the questionsor answersthey are relatedto.

However, this is very seldomthe case. In 60% of

the caseswvherethe questionsarethematicallycon-

nected,they immediatelyfollow the questionthey

arerelatedto, thatis, thetwo questionsareconsecu-
tive>. In 16.56%o0f the caseghe questionsmmedi-

atelyfollow the answerthey arerelatedto. 74.58%
of the questions,thus, immediatelyfollow up the

guestionor/andanswetthey arethematicallyrelated
to®.

Table 1 shows the distribution of occurrences
and distancesin sgmentsfor each of the rela-
tions describedn subsectior?2.2.1. We found that
the most frequent question-to-questiomelation is
theme-entityfollowedby thequestion-to-answee-
lationtheme As you cansee for all therelationsex-
ceptthememostoccurrencearebetweerveryclose
standingquestionsor questionsand answers,most
of them holding betweenconsecutie questionsor
guestionsand answers.The occurrence®f the re-
lation theme however, aredistributedalonga wide
rangeof distances29.70%holding betweenques-
tionsandanswerghatare2 and 14 turnsaway from

5By consecutie we meanthatthereis no interveningquery
to the databasédetweerthe two questions.This doesnOmply
thattherearen€severalinterveningutterancesndturns.

89 questionsareconsecutie to thequestiorandanswerthey
arerelatedto, respectiely, that®why the total percentagef
relatedconsecutie questionss not 76.56%.



REFE Q. | THEMEE.Q. | THEMEP. Q. | PARA. Q. | OVERL. Q. | REE A. | THEME A.
TOTAL 74 338 107 174 29 29 303

(7.80%) (35.65%) (11.29%) (18.35%) (3.06%) | (3.06%)| (31.96%)
1SEGM. | 88.73% 81.65% 100% 60.92% 78.57% | 83.34%| 46.39%
2SEGM.| 5.63% 1.86% 0% 8.09% 21.43% 13.33%| 10.20%

Tablel: Occurrencesf thedifferentthematicrelations

REL. / PHEN. THEMEE.Q. | THEMEP Q. | THEMEA. REF Q. REEA. | CONNECTED | TOTAL
FRAGMENT 53(54.08%) | 17(16.32%) | 3(3.06%) | 21(21.42%) 0 97 (85.08%) 114
BRIDGING 40 (74.07%) 0 3(5.55%) 1(1.85%) 0 54 (58.69%) 92
DEFINITE NP 26 (78.78%) 0 4(12.21%) | 2(6.10%) 0 33(66%) 50
DEICTIC NP 19(51.35%) 0 13(35.13%) | 2(5.40%) | 1(2.70%) | 37(78.72%) 47
ANAPHORICPRON. 13(39.39%) 2(6.06%) | 10(30.30%) 0 5(15.15%) | 33(39.75%) 83
DEICTIC PRON. 2 (75%) 0 1 (25%) 0 0 3 (25%) 12
ELIDED NP 9 (69.23%) 0 2 (15.38%) 0 0 13(61.90%) 21
NOMINAL ELLIPSIS 0 1(7.69%) 6(46.15%) | 1(7.69%) | 5(38.46%)| 13(81.25%) 16

Table2: Conttual phenomenandthe thematicrelationsholding betweenthe questionsontainingthem
andthequestionsr answersontainingthe antecedents.

eachother This is becauseoften several entities
areretrievedwith a singlequeryandaddressethter
on separatelyobtainingall the information needed
abouteachof thembeforeturning to the next one.
We found alsoquite long distancedor paraphrases,
which meansthat the user probablyforgot that he
had asled that question,since he could have also
scrolledback.

These particular distributions of thematic rela-
tions seemto be dependenton the natureof the
tasks. We found somedifferencesacrosgasks:the
informationgatheringtaskelicitedmorerebnement,
while the information browsing tasksgave rise to
more themerelations. It is possiblethatin anin-
teractionaroundan event or topic we may bndad-
ditional kinds of thematicrelations and different
distributions. We also obsenred different stratajies
amongthe subjects. The mostcommonwasto ask
everythingaboutanentity beforeturningto the next
one, but somesubjectspreferredto ask aboutthe
valueof a propertyfor all the entitiesunderdiscus-
sionbeforeturningto the next property

4 Contextual phenomena:distancesand
thematic relatedness

Therearelll3userutterances our corpus 409 of
which exhibit somekind of discoursgphenomenon,
i.e., they are context-dependenin someway. This
amountsto 36.16% of the user utterancesa pro-

portionwhichis in the middle of thosefoundin the
several corporaanalyzedby Dahlback and Jensson
(1989Y. The amountof context-dependentiserut-
terancesas Dahlback and Jensson(1989) already
pointed out, as well asthe distribution of the dif-
ferent relationsamong questionsand answersex-
plainedabove, may be dependenbn the natureof
thetaskattemptedn thedialogue.

Table 2 shaws the distribution of the most fre-
guentthematicrelationsholding betweenthe ques-
tions containingthe contextual phenomenaonsid-
eredin our studyandthe questionor answerson-
taining their antecedents. The rightmost column
shavsthenumberof occurrencesf eachof thecon-
textual phenomenadescribedin subsection2.2.3.
The secondcolumnon the right shavs the number
of occurrencesn which the antecedents located
in someprevious sggmentandthe questioncontain-
ing the contextual phenomenotis relatedthrougha
thematicrelationto the questionor answercontain-
ing the antecedentThe percentageshowvn for each
phenomenorare out of the total numberof its oc-
currences. The remainingcolumnsshawv frequen-

"They found a high varianceaccordingto the kind of task
carried out in the different dialogues. Dialoguesfrom tasks
wheretherewas the possibility to order somethingcontained
a higher numberof contet-dependenuserinitiatives, up to
54.62%, while information browsing dialoguescontaineda
smallernumberof context-dependentiserinitiatives, 16.95%
beingthe lowestamountfound.



ciesof co-occurrencéor eachof thephenomenand
thematicrelations. The percentageshowvn for each
phenomenomreout of the total numberof its con-
nectedoccurrences.

For the majority of investicgated phenomenave
obsere that most questionsexhibiting them stand
in athematicrelationto the questionor answercon-
taining the antecedentAlthoughtheremay be sev-
eralintermediateurns,therelatedquestionsareal-
mostalways consecutie, thatis, the sggmentcon-
tainingthe contetual phenomenoimmediatelyfol-
lows the sggmentcontainingthe antecedentIn the
remainderof the casesthe contextual phenomenon
andits antecedenareusuallyin the sameseggment.

However, this is not the casefor deictic and

anaphorigronounsIn mostcasegheirantecedents

arein the samesggmentandevenin the sameutter
anceor just one utteranceaway. This suggestshat
pronounsareproducedn a morelocal contect than
otherphenomenandtheirantecedentareprstto be
lookedfor in the currentsggment.

For almostall the phenomenadhe mostfrequent
relation holding betweenthe questioncontaining
themandthe questionor answercontainingthe an-
tecedenis the question-to-questiorelationtheme-
entity, followed by the question-to-answerelation
theme This s not surprising,sincewe referbackto
entitiesbecausave keepspeakingaboutthem.

However, fragmentsand nominalellipsis shav a
differentdistribution. Fragmentsrerelatedto their
sourcesthrough the question-to-questiomelations
theme-popertyandrebPnementaswell. Regarding
the distribution of relationsacrossthe threediffer-
enttypesof fragmentswe distinguishin our study
we Pbnd that the relations rePnementand theme-
property only hold betweenfragmentswith a full
sourceandfragmentsof type analogy andtheir re-
spectve sources.On the otherhand,practicallyall
fragmentswith a partial-sourcestandin a theme-
entity relationto their source.Questionsontaining
nominalellipsis are mostly relatedto the preceding
answerboththroughthe relationsthemeandrebne-
ment

4.1 Antecedentsbeyond the boundariesof the
immediately precedingsegment

As we have seen,the antecedentsf moreimplicit
co-referringexpressionslik e pronounsarevery of-

ten in the samesegymentas the expressions. The
antecedentsf lessexplicit co-referringexpressions,
like deicticanddebniteNPs, are mostly in the im-
mediatelyprecedingsegment,but also oftenin the
samesegment. About 50% are 2 utterancesaway,
20%betweerB and5, althoughwe Pnddistancesip
to 41 utterancegor debniteNPs.

However, thereis asmallnumber(11) of casesn
which the antecedentare found acrossthe bound-
ariesof the immediatelyprecedingsegment. This
posesa challengeto systemssince the contet
neededor recovering theseantecedenis not aslo-
cal. The following exampleis a caseof split an-
tecedentsThe antecedentf the elidedNP is to be
found acrossthe two immediatelyprecedingques-
tions. Moreover, asyou cansee,the Wizardis not
sureabouthow to interpretthe missingargument,
which canbe becauseof the split antecedentshut
also becausenf the amountof time passedand/or
becausene of the answerds still missing,thatis,
morethanonesaymentis openatthe sametime.

(11) US: Which are the webpagedor European
Joint Conferenceson Theory and Practice
of Software and International Conferenceon
Linguistic Evidence
LT: Pleasawait... (waiting time)

US: Which arethewebpagesor International
Joint Conference on Neural Networks and
Translating and the Computer27?

LT: http://www.complang.ac.,.. (1stanswer)
US: Up to which dateis it possibleto senda
paperanabstrac{ ]?

LT: http://uwbedu/ijcnn05/,.. (2ndanswer)
LT: For which conference?

US: For all of the conferencesl got the web-
pages

In the following example the antecedenbf the
debniteNP is alsoto be found beyond the bound-
ariesof theimmediatelyprecedingsegment.

(12) US: Whatis thehomepag®f the project?
LT: http://dip.semanticwebrg
USER:Whatis the emailaddressf Christoph
Bussler?
LT: Thedatabasedoesnotcontainthisinforma-
tion.
US: Wheredoesthe projecttake place?



Herethe userasksaboutthe emailaddresof a per
sonwho waspreviously introducedn the discourse
as the coordinatorof the project underdiscussion
andthenkeepsonreferringto the projectwith adef-
inite NP. The intervening questionis somehev re-
latedto the project,but notdirectly. Thereis atopic
shift, asdebPnedoy ChaiandJin (2004),wherethe
maintopicbecomesnentityrelatedto theentitythe
precedingquestionwas about. However, this topic
shift is only atavery local level, sincethe dialogue
participantkeepon speakingaboutthe project,that
is, the topic at a more generallevel keepson being
the same. We can speakhereof thematicnesting,
sincethe secondquestionis aboutan entity intro-
ducedin relationto the entity in focus of attention
in the brstquestion,andthe third questionis again
aboutthe sameentity asthe brst. The projecthasnot
completelyleft the focus, but hasremainedin sec-
ondaryfocusduringthe secondsegment,to become
again themainfocusin thethird segment. It seems
thataslong asthe entity to which thefocusof atten-
tion hasshiftedis relatedto the entity previously in
focusof attention thelatterstill alsoremainswithin
thefocusof attention.

5 Conclusions

The possibility of using contetual phenomendas
givenby certaintypesof thematicrelatednessespe-
cially theme-entityandtheme for co-referenceand
bridging, and rePnementtheme-entityand theme-
property, for fragments-, and contiguity of ques-
tions. As we have seen,the immediatelypreced-
ing segmentis in mostcaseshe upperlimit of the
searchspacefor the last referenceto the entity, or
the elided materialin fragments. The directionsof
the searchfor antecedentshowever, can vary de-
pendingon the phenomenasincefor moreimplicit
referring expressionsantecedentsire usually to be
foundin the samesggment,while for lessimplicit
referringexpressionshey areto befoundin thepre-
cedingone.

Thesedataare in accordancevith what Ahren-
berg et al. (1990) predictin their model. Justto
considerthe immediatelyprecedingsegmentasthe
upperlimit of the searchspacefor antecedentss
enoughand, thus, no tracking of thematicrelations
is neededto resole discoursephenomena.How-

ever, there are occurrencef more explicit types
of co-referenceexpressionswhere the antecedent
is beyond the immediatelyprecedingsegment. As
we have obsered, in thesecasesthe intervening
segment/sshift the focus of attentionto an entity
(maybeprovided in someprevious answer)closely
relatedto the onein focus of attentionin the pre-
cedingsegment. It seemghat aslong asthis rela-
tion exists, evenif thereare mary sggmentsin be-
tweer?, the prstentity remainsin focusof attention
andcanbereferredto by animplicit deicticor debp-
nite NP without ary additionalretrieval cue.We can
speakof thematicnestingof sggmentswhich seems
to be analogoudo the intentionalstructurein task-
orienteddialoguesasin (Groszand Sidner 1986),
alsoallowing for referencewith implicit devicesto
entitiesin the superordinatsegmentsafterthe sub-
ordinatedoneshave beenclosed.lt seemsthus,that
thematicstructureJik e the discoursegoals,alsoim-
posesstructureonthediscourse.

Thesecasesalthoughnot numeroussuggesthat
a more compl discoursestructureis neededfor
QA interactionsthan one simply basedon the dis-
coursegoals. Thelocal contet is given by the dis-
coursesgments,which are determinedby the dis-
coursegoals,but alesslocal context mayencompass
several sggments. As we have seenreferencewith
implicit devicesto entitiesin the lesslocal context
is still possible. What seemdo determinethis less
local contet is a uniguetheme,aboutwhich all the
segmentsencompassebly the context directly or in-
directlyare.So,althoughit doesnotseemecessary
to trackall thethematictransitionshetweerthe seg-
mentsjt seemsecessarto catayorizethesegments
asbeingabouta particularmoreglobaltheme.

In asystenlik etheonewe simulatedhaving spe-
cibc tasksin mind and queryingstructureddata,a
possibleapproachto model this extendedcontext,
or focusof attention,would be in termsof frames.
Every time a new entity is addresse@ newn frame
is activated. The frame encompassethe entity it-
self andthe propertiesholding of it and otherenti-
ties, aswell asthoseentities. This would already
allow us to successfullyresole bridging and frag-
mentswith a partial source. If the focus of atten-

8We found up to bve interveningsegmentspneof thembe-

ing asubsgment.



tion thenshiftsto oneof therelatedentities,theuser
demandingparticularinformation aboutit, thenits
frameis activated, but the previous frame also re-
mainssomehav active, althoughto a lesserdegree.
As long asthereis a connectionbetweenthe enti-
tiesbeingtalked aboutanda frameis not explicitly

closed,by switchingto speakabouta differenten-
tity of the sameclass,for example,framesremain
somehw active andimplicit referencewill be ac-
commodatedvithin the activationscope.

In principle, the closerthe relation to the entity
currentlyin focus,thehigherthedegreeof activation
of the relatedentities. Yet, there may be casesof
ambiguity whereonly inferencesaboutthe goalsof
theusermayhelpto resohethereferenceasin (13):

(13) US: How is thecontactfor thatproject?
LT: daelem@uia.ua.ac.be
US: Whatis theinstitute?
LT: Centrumvoor Nederlands@aalenSpraak.
US: Homepage?

HerethepropertyOHomepagefuldbeaskedabout
the institution or the project, the institution being
moreactive. However, the Wizard interpretedit as
referring to the project without hesitationbecause
sheknew that subjectswere interestedn projects,
notin organizationsln orderto resole theambigu-
ity, we would needa systemcustomizedor tasksor
malke inferencesaboutthe goalsof the usershased
on the kind of informationthey®e beenaskingfor.
Determiningat which level of nestingsomeexpres-
sionhasto beinterpretedmayinvolve planrecogni-
tion.

However, for opendomainsystemsnot having a
knowledge-basevith structureddatait maybemuch
moredifbcultto keeptrack of the focusof attention
beyond the strictly local context. For other kinds
of interactionswhich don®©have sucha structured
natureas our tasks,this may also be the case. For
example,in theinformationbrowsingtasksin (Kato
etal., 2004),thereis not a globaltopic encompass-
ing thewholeinteraction but theinformationneeds
of the userare given by the information he is en-
counteringasthe interactionproceedsthatis, heis
browsingtheinformationin afreeway, without hav-
ing particulargoalsor particularpiecesof informa-
tion he wantsto obtainin mind. In suchcasesit
may be difpcultto determinehow long framesare

activeif thenestinggoesvery far, aswell asmaking
ary inferencesaboutthe user®plans. However, it
might alsobe the case,thatin thatkind of interac-
tions no implicit referringexpressionsare usedbe-
yond the sgmentallevel, becausédhereis no such
an extendedcontet. In orderto Pndout, a study
with interactive datashouldbe carriedout.
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