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Abstract

QACIAD (Question Answering Chal-
lenge for Information AccessDialogue)
is an evaluation framework for measur-
ing interactive questionanswering(QA)
technologies.It assumesthat usersinter-
actively collect information using a QA
systemfor writing a report on a given
topic and evaluates,amongother things,
the capabilities neededunder such cir-
cumstances. This paper reports an ex-
perimentfor examining the assumptions
madeby QACIAD. In thisexperiment,di-
aloguesunderthesituationthatQACIAD
assumesare collectedusing WoZ (Wiz-
ardof Oz)simulating,which is frequently
usedfor collecting dialoguedatafor de-
signingspeechdialoguesystems,andthen
analyzed.Theresultsindicatethattheset-
ting of QACIAD is real and appropriate
andthat oneof the importantcapabilities
for future interactive QA systemsis pro-
viding cooperativeandhelpful responses.

1 Introduction

Open-domainquestionanswering(QA) technolo-
giesallow usersto aska questionusingnaturallan-
guageandobtaintheansweritself ratherthana list
of documentsthat containthe answer(Voorheeset
al.2000).While early researchin this Þeldconcen-
tratedon answeringfactoidquestionsoneby onein
an isolatedmanner, recentresearchappearsto be

moving in several new directions. Using QA sys-
temsin an interactive environmentis one of those
directions. A context task was attemptedin order
to evaluatethe systemsÕability to track context for
supportinginteractive usersessionsat TREC 2001
(Voorhees2001). SinceTREC 2004, questionsin
thetaskhave beengivenascollectionsof questions
relatedto commontopics,ratherthanonesthat are
isolatedand independentof eachother (Voorhees
2004). It is importantfor researchersto recognize
that sucha cohesive manneris natural in QA, al-
thoughthe taskitself is not intendedfor evaluating
context processingabilities since,asit is given the
commontopic, sophisticatedcontext processingis
notneeded.

Sucha directionhasalsobeenenvisagedasa re-
searchroadmap,in whichQA systemsbecomemore
sophisticatedand can be usedby professionalre-
portersandinformationanalysts(Burgeretal.2001).
At somestageof that sophistication,a young re-
porterwriting an article on a speciÞctopic will be
ableto translatethemain issueinto a setof simpler
questionsandposethosequestionsto the QA sys-
tem.

Anotherresearchtrendin interactiveQA hasbeen
observed in several projects that are part of the
ARDA AQUAINT program.Thesestudiesconcern
scenario-basedQA, the aim of which is to handle
non-factoid,explanatory, analyticalquestionsposed
by userswith extensive backgroundknowledge. Is-
suesincludemanagingclariÞcationdialoguesin or-
der to disambiguateusersÕintentionsandinterests;
and questiondecompositionto obtain simpler and
moretractablequestions(Smallet al.2003)(Hicklet
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al.2004).

The natureof questionsposedby usersandpat-
ternsof interactionvarydependingon theuserswho
usea QA systemandon theenvironmentsin which
it is used(Liddy 2002).Theusermaybeayoungre-
porter, a trainedanalyst,or a commonmanwithout
specialtraining.Questionscanbeansweredby sim-
ple namesandfacts,suchasthosehandledin early
TREC conferences(Chai et al.2004), or by short
passagesretrieved like somesystemsdevelopedin
theAQUAINT programdo (Smallet al.2003).The
situationin which QA systemsaresupposedto be
usedis animportantfactorof thesystemdesignand
theevaluationmusttake sucha factorinto account.
QACIAD (QuestionAnsweringChallengefor Infor-
mationAccessDialogue)is an objective andquan-
titative evaluation framework to measurethe abil-
ities of QA systemsused interactively to partici-
patein dialoguesfor accessinginformation(Kato et
al.2004a)(Katoet al.2006).It assumesthesituation
in which usersinteractively collect informationus-
ing aQA systemfor writing areportonagiventopic
andevaluates,amongother things, the capabilities
neededundersuchcircumstances,i.e. properinter-
pretationof questionsundera given dialoguecon-
text; in otherwords,context processingcapabilities
suchasanaphoraresolutionandellipseshandling.

We are interestedin examining the assumptions
madeby QACIAD, and conductedan experiment,
in which thedialoguesunderthesituationQACIAD
assumesweresimulatedusingthe WoZ (Wizard of
Oz) technique(Fraseret al.1991)andanalyzed.In
WoZ simulation,which is frequentlyusedfor col-
lectingdialoguedatafor designingspeechdialogue
systems,dialoguesthatbecomepossiblewhenasys-
temhasbeendevelopedaresimulatedby ahuman,a
WoZ, who playstherole of thesystem,aswell asa
subjectwho is not informedthata humanis behav-
ing asthesystemandplaystherole of its user. An-
alyzing the characteristicsof languageexpressions
and pragmaticdevices usedby users,we conÞrm
whetherQACIAD is a properframework for eval-
uatingQA systemsusedin thesituationit assumes.
We alsoexaminewhat functionswill beneededfor
suchQA systemsby analyzingintelligent behavior
of theWoZs.

2 QACIAD and the previousstudy

QACIAD wasproposedby Kato et al. asa taskof
QAC, which is a seriesof challengesfor evaluat-
ing QA technologiesin Japanese(Katoetal.2004b).
QAC covers factoidquestionsin the form of com-
plete sentenceswith interrogative pronouns. Any
answersto thosequestionsshouldbenames.Here,
ÒnamesÓmeansnot only namesof proper items
including date expressionsand monetary values
(calledÒnamedentitiesÓ),but alsocommonnames
suchasthoseof speciesandbody parts. Although
the syntacticalrangeof the namesapproximately
correspondsto compoundnouns, some of them,
suchasthetitlesof novelsandmovies,deviatefrom
that range. The underlyingdocumentset consists
of newspaperarticles. Being given variousopen-
domainquestions,systemsarerequestedto extract
exact answersratherthantext snippetsthat contain
theanswers,andto returntheansweralongwith the
newspaperarticle from which it wasextracted.The
articleshouldguaranteethelegitimacy of theanswer
to agivenquestion.

In QACIAD, which assumesinteractive use of
QA systems,systemsarerequestedto answerseries
of relatedquestions.Theseriesof questionsandthe
answersto thosequestionscompriseaninformation
accessdialogue.All questionsexcepttheÞrstoneof
eachserieshavesomeanaphoricexpressions,which
maybezeropronouns,while eachquestionis in the
rangeof thosehandledin QAC. Although the sys-
temsare supposedto participatein dialogueinter-
actively, the interactionis only simulated;systems
answera seriesof questionsin batchmode. Such
a simulationmay neglect the inherentdynamicsof
dialogue,asthe dialogueevolution is Þxed before-
handand thereforenot somethingthat the systems
cancontrol. It is, however, a practicalcompromise
for an objective evaluation. Sinceall participants
mustanswerthe samesetof questionsin the same
context, theresultsfor thesametestsetarecompa-
rablewith eachother, andthetestsetsof thetaskare
reusableby poolingthecorrectanswers.

Systemsarerequestedto returnonelist consisting
of all andonly correctanswers.Sincethenumberof
correctanswersdiffers for eachquestionandis not
given, a modiÞedF measureis usedfor the evalu-
ation, which takes into accountboth precisionand
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recall.
Two types of serieswere included in the QA-

CIAD, which correspondto two extremesof infor-
mationaccessdialogue: a gatheringtype in which
the userhasa concreteobjective suchaswriting a
report and summaryon a speciÞctopic, and asks
a systema seriesof questionsrelatedto that topic;
and a browsing type in which the user does not
have any Þxed topic of interest. Although the QA-
CIAD assumesthat usersare interactively collect-
ing informationon a given topic andthegathering-
type dialogue mainly occurs under such circum-
stances,browsing-typeseriesareincludedin thetask
basedon the observation that even when focusing
on informationaccessdialoguefor writing reports,
the systemsmust handlefocus shifts appearingin
browsing-typeseries.Thesystemsmustidentify the
typeof series,asit is not given,althoughthey need
not identify changesof series,as the boundaryis
given.Thesystemsmustnot look aheadto questions
following theonecurrentlybeinghandled.This re-
strictionreßectsthefactthattheQACIAD is asimu-
lationof interactiveuseof QA systemsin dialogues.

Examplesof seriesof QACIAD areshown in Fig-
ure1. Theoriginalquestionsarein Japaneseandthe
Þgureshows their directtranslations.

Theevaluationof QA technologiesbasedonQA-
CIAD wereconductedtwice in QAC2 andQAC3,
which are a part of the NTCIR-4 and NTCIR-5
workshops1, respectively (Katoetal.2004b)(Katoet
al.2005).It wasoneof thethreetasksof QAC2 and
the only taskof QAC3. On eachoccasion,several
novel techniqueswereproposedfor interactiveQA.

Kato et al. conductedanexperimentfor conÞrm-
ing the reality andappropriatenessof QACIAD, in
which subjectswere presentedvarious topics and
were requestedto write down seriesof questions
in Japaneseto elicit information for a report on
that topic (Kato et al.2004a)(Katoet al.2006). The
report was supposedto describefacts on a given
topic, ratherthanstateopinionsor prospectson the
topic. The questionswere restrictedto wh-type
questions,andanaturalseriesof questionsthatmay
containanaphoricexpressionsandellipseswascon-

1TheNTCIR Workshopis a seriesof evaluationworkshops
designedto enhanceresearchin informationaccesstechnolo-
gies including information retrieval, QA, text summarization,
extraction,andsoon (NTCIR 2006).

Series30002
WhatgenredoestheÒHarryPotterÓseriesbelongto?
Who is theauthor?
Whoarethemaincharactersin theseries?
WhenwastheÞrstbookpublished?
Whatwasits title?
How many bookshadbeenpublishedby 2001?
How many languageshasit beentranslatedinto?
How many copieshavebeensoldin Japan?

Series30004
Whendid AsahibreweriesLtd. startsellingtheir low-malt

beer?
Whatis thebrandname?
How muchdid it cost?
Whatbrandsof low-malt beerwerealreadyon the

marketat thattime?
Whichcompany hadthelargestshare?
How muchlow-malt beerwassoldcomparedto regular

beer?
Whichcompany madeit originally?

Series30024
WherewasUniversalStudioJapanconstructed?
Whatis thenearesttrainstation?
Whichactorattendedtheribbon-cuttingceremony on the

openingday?
Whichmovie thathefeaturedin wasreleasedin theNew

Yearseasonof 2001?
Whatmovie starringKevin Costnerwasreleasedin the

sameseason?
Whatwasthesubjectmatterof thatmovie?
Whatroledid Costnerplay in thatmovie?

Figure1: Examplesof Seriesin QACIAD

structed. Analysis of the questionseriescollected
in sucha mannershowedthat58%to 75%of ques-
tions for writing reportscould be answeredby val-
ues or names;a wide rangeof referenceexpres-
sions is observed in questionsin sucha situation;
andsequencesof questionsaresometimesverycom-
plicatedandincludesubdialoguesandfocusshifts.
From theseobservationsthey concludedthe reality
andappropriatenessof theQACIAD, andvalidated
theneedsof browsing-typeseriesin thetask.

Oneof theobjectivesof ourexperimentis to con-
Þrm theseresultsin a morerealisticsituation. The
previous experimentsetting is far from the actual
situationsin which QA systemsareused,in which
subjectshave to write down their questionswithout
getting the answers. Using WoZ simulation, it is
conÞrmedwhetheror not thisdifferenceaffectedthe
result. Moreover, observingthe behavior of WoZs,
the capabilitiesand functionsneededfor QA sys-

11



temsusedin suchasituationareinvestigated.

3 Setting

Referring to the headlinesin Mainichi and Yomi-
uri newspapersfrom 2000 and 2001, we selected
101 topics,which includedevents,persons,andor-
ganizations. On eachof thosetopics, a summary
of between800 and 1600 characterslong and an
abstract of around100 characterslong were con-
structedusinga full text searchsystemon thenews-
paperarticles.2 Four expertssharedthis prepara-
tion work. Twentytopicswereselectedfrom among
the original 101 on the basisthat enoughinforma-
tion wasgatheredandcompiledinto thesummary.3

The topicsconsistedof 5 persons,2 organizations,
7 events,5 artifacts,and1 syndrome,which include
Mr. Colin Powell, Charles,Princeof Wales,An ac-
cidentof aRussiannuclear-powerdsubmarine,Con-
corde,ÒHarryPotterÓ,andWindowsXP.

Thefour expertswhosharedthepreparationwork
actedasa WoZ in the simulatedQA systems,and
eachexpertparticipatedin dialoguesonthetopic for
which she/hewrote the summaryandabstract,and
tried to answerquestionsfrom usersusingthesum-
mary, a full text searchsystem,andher/hismemory.

Six subjectsparticipatedin theexperimentand10
topicswereassignedto eachsubject. That is, each
topic was handledby threesubjects. The subjects
behaved as usersof simulatedQA systems. Pre-
sentedwith thetopic andabstract,thesubjectswere
directedto think aboutquestionsbeforehandassum-
ing that they hadto write a reporton that topic, and
thenthey participatedin an informationaccessdia-
loguewith theÒQAsystem.ÓThesuggestednumber
of questionsfor eachtopicwasaround10.

Thedialogueswereconductedthroughkeyboards
andcharacterdisplays.The subjectsweretold that
the systemcould answeronly simple factoidques-
tions, and the WoZs were instructednot to answer
complicatedquestionssuch as asking for reasons
andopinions. No restrictionson the usageof lan-
guageexpressionswere imposedbut were left to
the discretionof the WoZs, thoughcannedphrases

2Thoselengthsof Japanesetexts roughlycorrespondto 300
to 600wordsand40wordsof Englishtext, respectively.

3We prepared101 topics to meet the additionalneedsof
other experiments. It is absolutelynot the casethat only 20
outof 101wereacceptablefor ourexperiments.

USR:Whatis thetitle of theÞrstbookof theÒHarry
PotterÓseries?

SYS:ÒHarryPotterandtheSorcererÕsStone.Ó
USR:How many booksweresold?
SYS:TheJapanesetranslationsold600thousandcopies

in theÞrsthalf yearafterits publication.
USR:Who is theauthor?
SYS:J.K. Rowling.
USR:Whoarethemaincharacters(in thatseries)?
SYS:HarryPotter, RonWeasley, Hagridandsoon.
USR:Whatkind of personis HarryPotter?
SYS:A child with awizardandawitch for parents.
USR:Whatis theplot?
SYS:It is anadventurestoryinvolving HarryPotterandhis

friendswhoenteraschoolfor witchcraftandwizardry.
USR:How many peoplewentto themovie?
SYS:In theUS,box-ofÞcesalesof themovie ÒHarryPotter

andtheSorcererÕsStoneÓreached188million
dollarsin theÞrst10daysafterrelease.

Figure2: Exampleof dialoguescollected

suchasÒPleasewait a momentÓandÒSorry, thean-
swercouldnotbefoundÓwerepreparedin advance.
TheWoZswerealsoinstructedthatthey couldclar-
ify usersÕquestionswhen they wereambiguousor
vague,andthat their answersshouldbe simplebut
cooperative andhelpful responseswerenot forbid-
den.

An exampleof thedialoguescollectedis shown in
Figure2. In theÞgure,SYSstandsfor utterancesof
theQA systemsimulatedby a WoZ andUSRrepre-
sentsthatof theuser, namelyasubject.In therestof
thepaper, thesearereferredto assystemÕsutterances
anduserÕsutterances,respectively.

4 Coding and Results

Excludingmeta-utterancesfor dialoguecontrolsuch
as ÒPleasewait a momentÓand ÒThatÕs all,Ó 620
pairsof utteranceswerecollected,of which 22 sys-
temutteranceswerefor clariÞcation.Amongthere-
maining598cases,thesystemgavesomeanswersin
502cases,andtheother94utteranceswerenegative
responses:86 utterancessaidthat theanswercould
not found; 10 utterancessaidthat the questionwas
too complicatedor that they couldnot answersuch
typeof question.

4.1 Characteristicsof questionsand answers

ThesyntacticclassiÞcationof userutterancesandits
distribution is shown in Table 1. The numbersin
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Table1: SyntacticclassiÞcationof userutterances

Syntacticform
Wh-typeQuestion 87.7%(544)
Yes-noQuestion 9.5%(59)
Imperative (Informationrequest) 2.6%(16)
Declarative (Answerto clariÞcation) 0.2%(1)

Table2: Categorizationof userutterancesby subject

Askingabout
Who,Where,What 32.5%(201)
When 16.3%(101)
How much/many

16.8%(104)
(for severaltypesof numericalvalues)

Why 6.5%(40)
How (for proceduresor situations) 17.0%(105)
DeÞnitions,Descriptions,Explanations 10.8%(67)
Other(Multiple Whs) 0.2%(1)

parenthesesarenumbersof occurrences.In spiteof
thedirectionof usingwh-typequestions,morethan
10%of utterancesareyes-noquestionsandimpera-
tives for requestinginformation. Most of the user
responsesto clariÞcationquestionsfrom the sys-
tem arerephrasingof the questionconcerned;only
oneresponsehasa declarative form. Examplesof
rephrasingwill beshown in section4.3.

The classiÞcationof userquestionsandrequests
accordingto thesubjectaskedor requestedis shown
in Table2; the classiÞcationof systemanswersac-
cording to their syntacticandsemanticcategoriza-
tion isshown in Table3. In Table2, theclassiÞcation
of yes-noquestionswasestimatedbasedon the in-
formationprovidedin thehelpfulresponsesto those.
TheclassiÞcationin Table3 wasconductedbasedon
thesyntacticandsemanticform of theexactpartof
theansweritself ratherthanon wholeutterancesof
the system. For example,the categorizationof the
systemutteranceÒHewasborn on April 5, 1935,Ó
which is theanswerto ÒWhenwasMr. Colin Powell
born?Óis notasentencebut adateexpression.

4.2 Pragmatic phenomena

Japanesehasfour majortypesof anaphoricdevices:
pronouns, zero pronouns, deÞnite noun phrases,

Table3: Categorizationof userutterancesby answer
type

Answeredin
Numericalvalues 14.3%(72)
Dateexpressions 16.7%(84)
Propernames 22.1%(111)
Commonnames 8.8%(44)
Compoundnounsexceptnames 4.2%(21)
Nounphrases 6.2%(31)
Clauses,sentences,or texts 27.7%(139)

Table4: Pragmaticphenomenaobserved

Type
No referenceexpression 203
Pronouns 14
Zeropronouns 317
DeÞnitenounphrases 104
Ellipses 1

and ellipses. Zero pronounsare very commonin
Japanese,in whichpronounsarenotapparenton the
surface.As Japanesealsohasacompletelydifferent
determinersystemfrom English,the differencebe-
tweendeÞniteandindeÞniteis not apparenton the
surface,anddeÞnitenounphrasesusuallyhave the
sameform asgenericnounphrases.Table4 shows
asummaryof suchpragmaticphenomenaobserved.
The total numberis more than 620 as someutter-
ancescontainmorethanoneanaphoricexpression.
ÒHow many crew memberswere in the submarine
whenthe accident happened?Óisanexampleof such
aquestionwith multiple anaphoricexpressions.

Among 203 questionswith no referenceexpres-
sion,60 questions(30%)aretheÞrstoneof a series
of utteranceson the sametopic. The othersaredi-
videdinto two cases.In theÞrstandmajorcase,the
currentfoci appearliterally ratherthanin pronouns
or deÞnitenounphrases.Thesecondcase,which is
relatively minor, is thebeginningof andtheresume
from a subdialogue.For example,whena userhim-
self resumedtalking aboutCharles,Princeof Wales
after a few questionsabout his children, the user
useda literal expressionlike ÒWhois thelong-term
partnerof Charles, Prince of Wales?Ó;after talking
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aboutthedetailsof theaccident,auseraskedÒWhat
is themajorcharacteristicof Concorde?Ó

Out of 437 referenceexpressionsexcluding el-
lipsesin Table4,94expressions(22%)referto items
other than the global topic. Moreover, 76 expres-
sionsof those(81%)area solereferenceexpression
in the utterance.The existenceof questionswith-
out referringto the global topic, accompaniedwith
the existenceof somequestionswith no reference
expression,meansthat thefocusshifts in thosedia-
logues,andthenthe local focuscandiffer from the
globaltopic.

4.3 ClariÞcations

As mentionedabove,only 22clariÞcationutterances
wereobserved in theexperiment.They arecatego-
rizedinto thoseaskingaboutanambiguousreferent
(13utterances)andthoseaskingaboutavagueques-
tion subject(9 utterances).Examplesof eachcase
areshown below.

ClariÞcationaskingaboutanambiguousreferent
USR:Whenwashe[Mr. Colin Powell] installedasheadof

securityof theUnitedStates?

SYS:December6, 2000.

USR:Whowasthepresidentat thattime?

SYS:Mr. GeorgeW. Bush.

USR:Whichpolitical partydid hebelongto?

SYS:Whose political party are you asking about?
USR:Whichpolitical partydid Mr. Colin Powell belongto?

ClariÞcationaskingaboutavaguequestionsubject
USR:WhodevelopedWindowsXP?

SYS:Are you asking for a company name?
USR:Whatcompany developedWindowsXP?

4.4 Cooperativeand helpful responses

Ratherthansimpleandliteral answersto theusersÕ
questionsandrequests,cooperative andhelpful re-
sponses,in which, for example,informationnot re-
questeddirectlyby auserwasadditionallyprovided
(Kaplan1983), wereobserved frequently. The re-
sultsof analyzingsuchcooperative andhelpful be-
havior in the systemresponsesareshown in Table
5. Questionsaskingreasons,procedures,situations,
deÞnitions,descriptionsor explanations,which are
categorizedinto thelastthreecategoriesexceptoth-
ers in Table 2, were excluded from this analysis,
sincefor thosequestionsit is difÞcultto judgeobjec-

Table5: Cooperativeandhelpful behavior observed

Typeof behavior
Providing additionalinformation 52 (15.6%)
Providing detailedinformation 38 (11.4%)
Elaborationof subject 38 (11.4%)
Providing alternative information 47 (14.1%)
ExempliÞcation 28 (8.4%)
Providing speculations 3 (0.9%)

tively whethersomeinformationis additionalor not
and,in addition,mostof thoseareout of thescope
of QACIAD, which is our main interest. Table 5
shows thenumberof occurrencesandits percentage
amongpositive responses.Sometimes,more than
one behavior was observed in one utterance. 148
utterancesout of 334positive responses(44%)con-
tainedsomehelpful behavior. The deÞnitionsand
manuallyconstructedexamplesof cooperative and
helpful behavior listedin Table5 areshown below.

Providing additional information Information
not requesteddirectly from a useris addition-
ally provided.
USR:WhatyearwasMr. Colin Powell born?

SYS:Hewasbornin 1935in New York.

Providing detailed information More detailedin-
formationthanthatrequesteddirectlyby auser
is provided.
USR:WhatyearwasMr. Colin Powell born?

SYS:HewasbornonApril 5, 1935.

Elaboration of subject A relatively vaguesubject
of a questionis elaboratedandmadeconcrete.
In the following example, a questionwith a
vagueexpression,Òhow wellÓis answeredby
avalueasaconcretestatistic.
USR:How well did themovie do?

SYS:In theUS,box-ofÞcesalesreached188million

dollarsin theÞrst10daysafterrelease.

Providing alternative information Rather than
exact informationa userrequested,alternative
relatedinformationis provided. An alternative
may be proposedby relaxing the condition
imposedby theuser. In thefollowing example,
attendanceÞgureswere alteredto box-ofÞce
sales.
USR:How many peoplewentto themovie?

14



SYS:In theUS,box-ofÞcesalesreached188million

dollarsin theÞrst10daysafterrelease.

ExempliÞcation Insteadof a comprehensive list or
abstractedgeneraldescription,somemajor in-
stancesarelisted.
USR:Whatkindsof charactergoodsareonsale?

SYS:Stuffedowls,uniformsfor schoolsof witchcraftand

wizardry, andsoon.

Providing speculation Rather than fact, specula-
tions andopinionsareprovided,which canbe
considereda specialcaseof providing alterna-
tive information.Althoughtherearefew cases
of suchbehavior in Table5, thereweremany
suchanswersin responseto questionsasking
for reasonsandsituations.
USR:Whatexploded?

SYS:It is surmisedthattorpedoesin theshedat thefore

exploded.

Detectingandcorrectingerroneoususerassump-
tions is a famoushelpful behavior discussedin the
literature(Pollack1989)(Kaplan1983). Only two
occurrencesof suchbehavior wereobserved,oneof
which is shown below.

USR:How longdid it take from theexplosionuntil the

shipwreck?

SYS:Theexplosionhappenedwhile thesubmarinewasgoing

down, and...

5 Discussion

Theanalysisof dialoguecollectedby theWoZ sim-
ulationshowedverysimilarresultsto thoseobtained
in apreviousstudy, in whichsequencesof questions
werewritten down by subjectswithout knowing the
answersto questions.That is, asshown in Table2,
whenusersaskedquestionsto get informationfor a
report,the numberof why-questionswasrelatively
small. Moreover, there were fewer questionsre-
questinganexplanationor deÞnitionthanexpected,
probablybecausedeÞnitionquestionssuchasÒWho
is Mr. Colin Powell?Óweredecomposedinto rela-
tively concretequestionssuchasthoseaskingfor his
birthdayandbirthplace.Theremainder(65%)could
beansweredin valuesandnames.Table3 indicates
that 62% of the questionsin our experimentswere
answeredby valuesor names.If compoundnouns
describingevents or situations,which are usually

distinguishedfrom names,are consideredto be in
the rangeof answers,thepercentageof answerable
questionsreaches68%. Fromtheseresults,theset-
tingof QACIAD looksrealisticwhereuserswrite re-
portsinteractingwith a QA systemhandlingfactoid
questionsthathavevaluesandnamesasanswers.

A widerangeof referenceexpressionsis observed
in informationaccessdialoguesfor writing reports.
Moreover, ourstudyconÞrmedthatthosesequences
of questionsweresometimesvery complicatedand
included subdialoguesand focus shifts. It is ex-
pectedthatusingan interactive QA systemthatcan
managethosepragmaticphenomenawill enableßu-
ent informationaccessdialoguefor writing reports.
In this sense,theobjective of QACIAD is appropri-
ate.

It could be concludedfrom theseresultsthat the
reality andappropriatenessof QACIAD wasrecon-
Þrmedin a morerealisticsituation. And yet suspi-
cion remainsthat even in our WoZ simulation,the
subjectswere not motivatedappropriately, as sug-
gestedby thelackof dynamicdialoguedevelopment
in the exampleshown in Figure2. Especially, the
usersoften gave up too easily when they did not
obtain answersto preparedquestions.4 The truth,
however, may be that in the environmentof gath-
ering informationfor writing reports,dynamicdia-
loguedevelopmentis limited comparedto the case
whentrainedanalystsuseQA systemsfor problem
solving. If so, researchon this typeof QA systems
representsapropermilestonetowardinteractiveQA
systemsin abroadsense.

AnotherÞndingof our experimentis the impor-
tanceof cooperative andhelpful responses.Nearly
half of WoZ utteranceswere not simple literal re-
sponsesbut includedsomecooperative andhelpful
behavior. This situationcontrastswith a relatively
small numberof clariÞcationdialogues. The im-
portanceof this behavior, which was emphasized
in researchon dialoguessystemsin the 80s and
90s,wasreconÞrmedin thelatestresearch,although
question-answeringtechnologieswere redeÞnedin
thelate90s.Somebehavior suchasproviding alter-
native informationcouldbeviewedasasecond-best

4It is understandable,however, thattherewerefew rephras-
ing attemptssinceuserswereinformedthatparaphrasingsuch
asÒWhatis the populationof the US?Óto ÒHow many people
areliving in theUS?Óareusuallyin vain.
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strategy of resource-boundedhumanWoZs. Even
so,it is impossibleto eliminatecompletelytheneed
for sucha strategy by improving coreQA technolo-
gies. In addition, intrinsic cooperative andhelpful
behavior suchas providing additional information
wasalsooftenobserved. Thesefacts,accompanied
by thefactthatsuchdialoguesareperceivedasßuent
andfelicitous,suggestthat thecapabilityto behave
cooperatively andhelpfully is essentialfor interac-
tiveQA technologies.

6 Conclusion

ThroughWoZ simulation,thecapabilitiesandfunc-
tions neededfor interactive QA systemsusedas a
participantin informationaccessdialoguesfor writ-
ing reportswereexamined.Theresultsarecompati-
blewith thoseof previousresearch,andreconÞrmed
thereality andappropriatenessof QACIAD. A new
Þndingof ourexperimentis theimportanceof coop-
erative andhelpful behavior of QA systems,which
wasfrequentlyobserved in utterancesof the WoZs
who simulatedinteractive QA systems.Designing
suchcooperative functionsis indispensable.While
thisfactis well known in thecontext of pastresearch
on dialoguesystems,it hasbeenreconÞrmedin the
context of thelatestinteractiveQA technologies.
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