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Abstract

QACIAD (Question Answering Chal-
lenge for Information AccessDialogue)
is an evaluation framewvork for measwr
ing interactize questionanswering(QA)
technologies.It assumeshat 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 paperreportsan ex-
perimentfor examining the assumptions
madeby QACIAD. In this experiment di-
aloguesunderthe situationthat QACIAD
assumesre collectedusing WoZ (Wiz-
ardof Oz) simulating,whichis frequently
usedfor collecting dialoguedatafor de-
signingspeechdialoguesystemsandthen
analyzedTheresultsindicatethatthe set-
ting of QACIAD is real and appropriate
andthat one of theimportantcapabilities
for future interactve QA systemsds pro-
viding cooperatre andhelpful responses.

1 Introduction

Open-domainquestionanswering(QA) technolo-
giesallow usersto aska questionusingnaturallan-
guageandobtainthe answeritself ratherthana list
of documentghat containthe answer(Voorheeset
al.2000). While early researchin this beldconcen-
tratedon answeringfactoidquestiononeby onein
an isolatedmanney recentresearchappearsto be
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moving in several new directions. Using QA sys-
temsin aninteractive ervironmentis one of those
directions. A contet task was attemptedin order
to evaluatethe systems@bility to track context for
supportinginteractive usersessionsat TREC 2001
(Voorhees2001). Since TREC 2004, questionsin
the taskhave beengiven ascollectionsof questions
relatedto commontopics, ratherthanonesthat are
isolatedand independenbf eachother (Voorhees
2004). It is importantfor researcher$o recognize
that sucha cohesve manneris naturalin QA, al-
thoughthe taskitself is not intendedfor evaluating
context processingabilities since,asit is giventhe
commontopic, sophisticateccontet processings
notneeded.

Sucha directionhasalsobeenervisagedasare-
searchroadmapin which QA systemsecomemore
sophisticatedand can be usedby professionalre-
portersandinformationanalyst§Burgeretal.2001).
At somestageof that sophistication,a young re-
porterwriting an article on a specibctopic will be
ableto translatethe mainissueinto a setof simpler
guestionsand posethosequestiongo the QA sys-
tem.

Anotherresearchrendin interactve QA hasbeen
obsened in several projectsthat are part of the
ARDA AQUAINT program.Thesestudiesconcern
scenario-base@A, the aim of which is to handle
non-factoid,explanatory analyticalquestiongosed
by userswith extensve backgroundcknowledge. Is-
suesincludemanagingclaribcationdialoguesn or-
derto disambiguataisers@ntentionsandinterests;
and questiondecompositiorto obtain simpler and
moretractablequestiongSmalletal.2003)(Hicklet
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al.2004).

The natureof questiongposedby usersand pat-
ternsof interactionvary dependingn theuserswho
usea QA systemandon the ervironmentsin which
it is used(Liddy 2002).Theusermaybeayoungre-
porter atrainedanalyst,or acommonmanwithout
specialtraining. Questionganbe answeredy sim-
ple namesandfacts,suchasthosehandledin early
TREC conferenceqChai et al.2004), or by short
passagesetrieved like somesystemsdevelopedin
the AQUAINT programdo (Smalletal.2003). The
situationin which QA systemsare supposedo be
usedis animportantfactorof the systemdesignand
the evaluationmusttake sucha factorinto account.
QACIAD (QuestiorAnsweringChallengéfor Infor-
mation AccessDialogue)is an objective and quan-
titative evaluationframevork to measurethe abil-
ities of QA systemsused interactively to partici-
patein dialoguedor accessingnformation(Kato et
al.2004a)(Kateet al.2006). It assumeshe situation
in which usersinteractvely collectinformationus-
ing aQA systenfor writing areporton agiventopic
and evaluates,amongotherthings, the capabilities
neededundersuchcircumstances,e. properinter-
pretationof questionsundera given dialoguecon-
text; in otherwords,contet processingapabilities
suchasanaphoraesolutionandellipseshandling.

We are interestedn examiningthe assumptions
madeby QACIAD, and conductedan experiment,
in whichthedialogueaunderthesituationQACIAD
assumesvere simulatedusingthe WoZ (Wizard of
0Oz) technique(Fraseret al.1991)andanalyzed.In
WoZ simulation,which is frequentlyusedfor col-
lecting dialoguedatafor designingspeechdialogue
systemsdialogueghatbecomepossiblevhenasys-
temhasbeendevelopedaresimulatecby ahumana
WoZ, who playsthe role of the systemaswell asa
subjectwho is notinformedthata humanis beha-
ing asthe systemandplaystherole of its user An-
alyzing the characteristicof languageexpressions
and pragmaticdevices usedby users,we conbrm
whetherQACIAD is a properframework for eval-
uating QA systemausedin the situationit assumes.
We alsoexaminewhat functionswill be neededor
suchQA systemsby analyzingintelligent behaior
of theWoZs.
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2 QACIAD andthe previous study

QACIAD wasproposedy Kato et al. asataskof

QAC, which is a seriesof challengedor evaluat-
ing QA technologiesn Japaneséato etal.2004b).
QAC coversfactoid questionsn the form of com-

plete sentencewith interrogative pronouns. Any

answerdgo thosequestionsshouldbe names.Here,

Onames@eansnot only namesof proper items
including date expressionsand monetary values
(called OnameentitiesO)but also commonnames
suchasthoseof speciesandbody parts. Although

the syntacticalrange of the namesapproximately
correspondgo compoundnouns, some of them,

suchasthetitles of novelsandmovies, deviatefrom

that range. The underlyingdocumentset consists
of newspaperarticles. Being given variousopen-
domainquestions systemsare requestedo extract

exact answergatherthantext snippetsthat contain
theanswersandto returntheansweralongwith the

newspapemarticle from which it wasextracted.The

articleshouldguarante¢helegitimacy of theanswer
to agivenquestion.

In QACIAD, which assumesnteractive use of
QA systemssystemsarerequestedo answerseries
of relatedquestionsThe seriesof questionsaandthe
answergo thosequestioncompriseaninformation
accesglialogue.All questionsxceptthe pbrstoneof
eachserieshave someanaphoriexpressionswhich
may be zeropronounswhile eachquestionis in the
rangeof thosehandledin QAC. Although the sys-
temsare supposedo participatein dialogueinter
actively, the interactionis only simulated;systems
answera seriesof questionsn batchmode. Such
a simulationmay neglect the inherentdynamicsof
dialogue,asthe dialogueevolution is bxed before-
handand thereforenot somethingthat the systems
cancontrol. It is, however, a practicalcompromise
for an objective evaluation. Sinceall participants
mustanswerthe samesetof questionsn the same
contet, theresultsfor the sametestsetarecompa-
rablewith eachother andthetestsetsof thetaskare
reusabldoy poolingthe correctanswers.

Systemsarerequestedo returnonelist consisting
of all andonly correctanswersSincethenumberof
correctanswerdliffers for eachquestionandis not
given,amodibedF measurds usedfor the evalu-
ation, which takesinto accountboth precisionand



recall.

Two types of serieswere includedin the QA-
CIAD, which correspondo two extremesof infor-
mationaccesdialogue: a gatheringtype in which
the userhasa concreteobjective suchaswriting a
report and summaryon a specibctopic, and asks
a systema seriesof questiongrelatedto that topic;
and a browsing type in which the user does not
have ary bxedtopic of interest. Although the QA-
CIAD assumeghat usersare interactvely collect-
ing informationon a given topic andthe gathering-
type dialogue mainly occurs under such circum-
stanceshrowsing-typeseriesareincludedin thetask
basedon the obsenration that even when focusing
on informationaccesdlialoguefor writing reports,
the systemsmust handlefocus shifts appearingin
browsing-typeseries.The systemsnustidentify the
type of seriesasit is not given, althoughthey need
not identify changesof series,as the boundaryis
given. Thesystemsnustnotlook aheado questions
following the onecurrentlybeinghandled.This re-
strictionreRectdhefactthatthe QACIAD is asimu-
lation of interactve useof QA systemsn dialogues.

Exampleof seriesof QACIAD areshown in Fig-
urel. Theoriginalquestionsarein Japanesandthe
Pgureshavs their directtranslations.

Theevaluationof QA technologiebasedn QA-
CIAD were conductedwice in QAC2 and QAC3,
which are a part of the NTCIR-4 and NTCIR-5
workshop$, respectiely (Kato etal.2004b)(Katcet
al.2005).1t wasoneof thethreetasksof QAC2 and
the only taskof QAC3. On eachoccasion several
novel techniquesvereproposedor interactive QA.

Kato etal. conductedan experimentfor conbrm-
ing the reality and appropriatenessf QACIAD, in
which subjectswere presentedvarious topics and
were requestedo write down seriesof questions
in Japanesdo elicit information for a report on
thattopic (Kato et al.2004a)(Katcet al.2006). The
report was supposedo describefactson a given
topic, ratherthan stateopinionsor prospectn the
topic. The questionswere restrictedto wh-type
guestionsanda naturalseriesof questionghatmay
containanaphoriexpressionsndellipseswascon-

1The NTCIR Workshopis a seriesof evaluationworkshops
designedio enhanceresearchn information accesgechnolo-
giesincluding information retrieval, QA, text summarization,
extraction,andsoon (NTCIR 2006).
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Series30002

Whatgenredoesthe OHarryPotterGeriesbelongto?
Whois theauthor?

Who arethe maincharacterén the series?
Whenwasthe brstbook published?

Whatwasits title?

How mary bookshadbeenpublishedby 2001?

How mary languagedasit beentranslatednto?
How mary copieshave beensoldin Japan?

Series30004

Whendid AsahibreweriesLtd. startsellingtheir low-malt
beer?

Whatis thebrandname?

How muchdid it cost?

Whatbrandsof low-maltbeerwerealreadyon the
marletatthattime?

Which compary hadthelargestshare?

How muchlow-malt beerwassold comparedo regular
beer?

Which compary madeit originally?

Series30024

WherewasUniversalStudioJaparconstructed?

Whatis the nearestrain station?

Which actorattendedheribbon-cuttingceremon onthe
openingday?

Which movie thathefeaturedn wasreleasedn the New
Yearseasorof 2001?

Whatmovie starringKevin Costnemwasreleasedn the
sameseason?

Whatwasthe subjectmatterof thatmovie?

Whatrole did Costnerplay in thatmaovie?

Figurel: Examplesof Seriesin QACIAD

structed. Analysis of the questionseriescollected
in sucha mannershavedthat58%to 75% of ques-
tions for writing reportscould be answeredy val-
ues or names;a wide range of referenceexpres-
sionsis obsered in questionsin sucha situation;
andsequencesf guestion@resometimesery com-
plicatedandinclude subdialoguesndfocus shifts.
From theseobsenrationsthey concludedthe reality
andappropriatenessf the QACIAD, andvalidated
the need=f browsing-typeseriesin thetask.
Oneof the objectivesof our experimentis to con-
Prm theseresultsin a morerealisticsituation. The
previous experimentsettingis far from the actual
situationsin which QA systemsare used,in which
subjectshave to write down their questionsvithout
getting the answers. Using WoZ simulation, it is
conbrmedvhetheror notthis differenceaffectedthe
result. Moreover, observingthe behaior of WoZs,
the capabilitiesand functions neededfor QA sys-



temsusedin suchasituationareinvesticated.

3 Setting

Referringto the headlinesin Mainichi and Yomi-
uri newspapersirom 2000 and 2001, we selected
101 topics,which includedevents,personsandor-
ganizations. On eachof thosetopics, a summary
of between800 and 1600 characterdong and an
abstract of around100 characterdong were con-
structedusingafull text searchsystemonthe news-
paperarticles? Four experts sharedthis prepara-
tion work. Twentytopicswereselectedrom among
the original 101 on the basisthat enoughinforma-
tion wasgatheredandcompiledinto the summary?
The topics consistedof 5 persons2 organizations,
7 events,5 artifacts,and1 syndromewhich include
Mr. Colin Powell, Charles Princeof Wales,An ac-
cidentof aRussiamuclearpoverdsubmarineCon-
corde,OHarryPotterGandWindows XP.

Thefour expertswho sharedhe preparatiorwork
actedasa WoZ in the simulatedQA systemsand
eachexpertparticipatedn dialoguesonthetopicfor
which she/hewrote the summaryand abstractand
tried to answerguestiongrom usersusingthe sum-
mary, afull text searchsystemandher/hismemory

Six subjectyarticipatedn the experimentand10
topicswereassignedo eachsubject. Thatis, each
topic was handledby three subjects. The subjects
behaed as usersof simulatedQA systems. Pre-
sentedwith thetopic andabstractthe subjectsvere
directedto think aboutquestiondeforehandissum-
ing thatthey hadto write a reporton thattopic, and
thenthey participatedn aninformationaccesslia-
loguewith the OQAsystenOThe suggestediumber
of questiondor eachtopic wasaround10.

Thedialoguesvereconductedhroughkeyboards
andcharactedisplays. The subjectsweretold that
the systemcould answeronly simple factoid ques-
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 Japanestexts roughly correspondo 300
to 600wordsand40wordsof Englishtext, respectiely.

3We prepared101 topics to meetthe additional needsof
other experiments. It is absolutelynot the casethat only 20
outof 101wereacceptabldor our experiments.
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USR:Whatis thetitle of the brstbook of the OHarry
PotterGeries?

SYS:OHarnyPotterandthe SorcerersstoneO

USR:How mary booksweresold?

SYS:The Japanes#anslationsold 600thousandopies
in the brsthalf yearafterits publication.

USR:Whois theauthor?

SYS:J.K. Rowling.

USR:Who arethe maincharactergin thatseries)?

SYS:Harry Potter RonWeaslg, Hagridandsoon.

USR:Whatkind of personis Harry Potter?

SYS:A child with awizardanda witch for parents.

USR:Whatis theplot?

SYS:It is anadwenturestoryinvolving Harry Potterandhis
friendswho entera schoolfor witchcraftandwizardry.

USR:How mary peoplewentto the movie?

SYS:In theUS, box-ofbcesalesof the movie OHarryPotter
andthe Sorcere€stone@eachedl88 million
dollarsin the brst10 daysafterrelease.

Figure2: Exampleof dialoguescollected

suchasOPleaswait amoment@ndOSorrythe an-
swercouldnotbefoundQverepreparedn adwvance.
TheWoZswerealsoinstructedthatthey couldclar

ify users@uestionswhenthey were ambiguousor

vague,andthat their answersshouldbe simple but

cooperatie and helpful responsesvere not forbid-

den.

An exampleof thedialoguesollecteds shovnin
Figure2. In the bgure,SYS standdor utterance®f
the QA systemsimulatedby aWoZ andUSRrepre-
sentghatof theuser namelya subject.In therestof
thepaperthesearereferredto assystem€utterances
anduserfutterancesiespectiely.

4 Coding and Results

Excludingmeta-utterance®r dialoguecontrolsuch
as OPleaseavait a momentCand OThatall,0 620
pairsof utterancesverecollected,of which 22 sys-
temutterancesverefor claribcation Amongthere-
maining598casesthe systengave someanswersn
502 casesandthe other94 utterancesverenegative
responses86 utterancesaidthatthe answercould
not found; 10 utterancesaidthat the questionwas
too complicatedor thatthey could not answersuch
type of question.

4.1 Characteristics of questionsand answers

Thesyntacticclassibcatiomf userutterancegandits
distribution is shovn in Table 1. The numbersin



Tablel: Syntacticclassibcatiomf userutterances

Syntacticform

Table3: Catgyorizationof userutteranced®y answer
type

Wh-typeQuestion 87.7%(544)

Yes-noQuestion 9.5%(59)
Imperatve (Informationrequest) 2.6%(16)
Declaratie (Answerto claribcation) 0.2%(1)

Table2: Catgyorizationof userutterance®y subject

Answeredn
Numericalvalues
Dateexpressions

14.3%(72)
16.7%(84)

Propemames 22.1%(111)
Commonnames 8.8%(44)
Compoundhounsexceptnames  4.2%(21)
Nounphrases 6.2%(31)

Clausessentencesyr texts 27.7%(139)

Asking about

Who, Where,What 32.5%(201)

When 16.3%(101)

How much/mawy . 16.8%(104)
(for severaltypesof numericalvalues)

Why 6.5%(40)

How (for procedure®r situations) 17.0%(105)
Debnitions DescriptionsExplanations 10.8%(67)
Other(Multiple Whs) 0.2%(1)

parenthesearenumbersof occurrenceslin spite of
thedirectionof usingwh-typequestionsmorethan
10% of utterancesreyes-noquestionsandimpera-
tivesfor requestinginformation. Most of the user
responsego claribcationquestionsfrom the sys-
temarerephrasingof the questionconcernedpnly
oneresponsenasa declaratve form. Examplesof
rephrasingvill beshown in sectiord.3.

The classibcatiorof userquestionsandrequests
accordingo thesubjectaskedor requesteds shovn
in Table2; the classibcatiorof systemanswersac-
cordingto their syntacticand semanticcateyoriza-
tionisshavnin Table3. In Table2, theclassibcation
of yes-noquestionsvasestimatedbasedon the in-
formationprovidedin thehelpfulresponseto those.
Theclassibcatioin Table3 wasconductedasedn
the syntacticandsemantidorm of the exact part of
the answeritself ratherthanon whole utterance ®f
the system. For example,the cateyorizationof the
systemutteranceOHewas born on April 5, 19350
whichis theansweito OWhemwasMr. Colin Pawell
born?0s nota sentencdut a dateexpression.

4.2 Pragmatic phenomena

Japanesbasfour majortypesof anaphoridevices:
pronouns, zero pronouns, debnite noun phrases,
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Table4: Pragmatigphenomenabsered

Type

No referencexpression 203
Pronouns 14
Zeropronouns 317
Debnitenounphrases 104
Ellipses 1

and ellipses. Zero pronounsare very commonin

Japaneseén which pronounsarenotapparentnthe
surface.As Japanesalsohasa completelydifferent
determinersystemfrom English, the differencebe-
tweendepPniteandindebniteis not apparenon the
surface,anddepPnitenounphraseaisually have the
sameform asgenericnounphrases.Table4 shavs

asummaryof suchpragmatigghenomenabsened.
The total numberis more than 620 as someutter

ancescontainmore than one anaphoricexpression.
OHev mary crev memberswerein the submarine

whenthe accident happened?i® anexampleof such
aquestionwith multiple anaphoricexpressions.

Among 203 questionswith no referenceexpres-
sion, 60 questiong30%) arethe brstoneof aseries
of utterance®n the sametopic. The othersaredi-
videdinto two casesln the brstandmajorcasethe
currentfoci appeatiterally ratherthanin pronouns
or debnitenounphrasesThe secondcase whichis
relatively minor, is the beginning of andtheresume
from a subdialogueFor example,whena userhim-
selfresumedalking aboutCharles Princeof Wales
after a few questionsabouthis children, the user
useda literal expressioriike OWhds the long-term
partnerof Charles, Prince of Wales?Oaftertalking



aboutthe detailsof theaccidenta userasked OWhat
is the major characteristiof Concorde?0

Out of 437 referenceexpressionsexcluding el-
lipsesin Table4, 94 expressiong22%)referto items
other than the global topic. Moreover, 76 expres-
sionsof those(81%)area solereferencesxpression
in the utterance. The existenceof questionswith-
out referringto the global topic, accompaniedvith
the existenceof somequestionswith no reference
expressionmeanghatthe focusshiftsin thosedia-
logues,andthenthe local focuscandiffer from the
globaltopic.

4.3 Claribcations

As mentionedabore,only 22 claribcatiorutterances
wereobsenredin the experiment. They are cateyo-
rizedinto thoseaskingaboutanambiguougeferent
(13 utterancesandthoseaskingaboutavagueques-
tion subject(9 utterances).Examplesof eachcase
areshawn below.

Claribcationaskingaboutanambiguouseferent

USR:Whenwashe[Mr. Colin Powell] installedasheadof
securityof the United States?

SYS:Decembeg, 2000.

USR:Whowasthe presidenatthattime?

SYS:Mr. GeogeW. Bush.

USR:Which political partydid he belongto?

SYS: Whose political party are you asking about?

USR:Which political partydid Mr. Colin Powell belongto?

Claribcationaskingabouta vaguequestionsubject
USR:Who developedwWindows XP?

SYS: Are you asking for a company name?
USR:Whatcompaly developedWindows XP?

4.4 Cooperative and helpful responses

Ratherthansimpleandliteral answergo the usersO

guestionsand requestscooperatie and helpful re-
sponsesin which, for example,informationnot re-
guestedlirectly by a userwasadditionallyprovided
(Kaplan 1983), were obsened frequently The re-
sultsof analyzingsuchcooperatie and helpful be-
havior in the systemresponsesre shovn in Table
5. Questionsaaskingreasonsproceduressituations,
debnitions,descriptionsor explanationswhich are
categyorizedinto thelastthreecategoriesexceptoth-
ersin Table 2, were excluded from this analysis,
sincefor thosequestionst is difpcultto judgeobjec-
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Table5: Cooperatie andhelpful behaior obsered

Typeof behaior

Providing additionalinformation
Providing detailedinformation
Elaborationof subject

Providing alternatve information
Exemplibcation

Providing speculations

52 (15.6%)
38(11.4%)
38(11.4%)
47 (14.1%)
28(8.4%)
3(0.9%)

tively whethersomeinformationis additionalor not
and,in addition, mostof thoseare out of the scope
of QACIAD, which is our main interest. Table 5
shavs thenumberof occurrencesandits percentage
amongpositive responses.Sometimesmore than
one behaior was obsened in one utterance. 148
utterance®ut of 334 positive response$44%)con-
tained somehelpful behaior. The debnitionsand
manually constructedexamplesof cooperatre and
helpful behaior listedin Table5 areshavn below.

Providing additional information Information
not requestedlirectly from a useris addition-
ally provided.

USR:WhatyearwasMr. Colin Pavell born?
SYS:Hewasbornin 1935in New York.

Providing detailedinformation More detailedin-
formationthanthatrequestedlirectly by auser
is provided.

USR:WhatyearwasMr. Colin Pavell born?
SYS:Hewasbornon April 5,1935.

Elaboration of subject A relatively vaguesubject
of a questionis elaboratecatndmadeconcrete.
In the following example, a questionwith a
vagueexpression,Ohav wellOis answeredoy
avalueasaconcretestatistic.

USR:How well did themovie do?

SYS:In theUS, box-ofecesalesreachedl88 million
dollarsin the brst10 daysafterrelease.
Providing alternativeinformation Rather than
exactinformationa userrequestedalternatve
relatedinformationis provided. An alternatve
may be proposedby relaxing the condition
imposedby theuser In thefollowing example,
attendancebgureswere alteredto box-ofece

sales.
USR:How mary peoplewentto the movie?



SYS:In theUS, box-ofbcesalesreached 88 million
dollarsin the brst10 daysafterrelease.
Exemplibcation Insteadof a comprehense list or
abstractedyeneraldescription,somemajorin-

stancesrelisted.

USR:Whatkindsof charactegoodsareon sale?

SYS:Stuffed owls, uniformsfor schoolof witchcraftand
wizardry, andsoon.

Providing speculation Rather than fact, specula-
tions and opinionsare provided, which canbe
consideredh specialcaseof providing alterna-
tive information. Althoughtherearefew cases
of suchbehaior in Table5, therewere mary
suchanswersin responsdo questionsasking
for reasonsandsituations.

USR:Whatexploded?
SYS:It is surmisedhattorpedoesn the shedatthefore
exploded.

Detectingandcorrectingerroneousiserassump-
tionsis a famoushelpful behaior discussedn the
literature (Pollack 1989) (Kaplan 1983). Only two
occurrencesf suchbehaior wereobsened, oneof
whichis shavn below.

USR:How long did it take from the explosionuntil the
shipwreck?

SYS:Theexplosionhappenedvhile the submarinevasgoing
down, and...

5 Discussion

Theanalysisof dialoguecollectedby the WoZ sim-
ulationshavedvery similar resultsto thoseobtained
in apreviousstudy in which sequencesf questions
werewritten down by subjectswithout knowing the
answerdo questions.Thatis, asshavn in Table2,
whenusersaslked questiondo getinformationfor a
report, the numberof why-questionsvasrelatively
small. Moreover, there were fewer questionsre-
guestingan explanationor depnitionthanexpected,
probablybecauselebnitionquestionsuchasOWho
is Mr. Colin Powell?Owere decomposedhto rela-
tively concretgjuestionsuchasthoseaskingfor his
birthdayandbirthplace.Theremainde(65%)could
be answeredn valuesandnames.Table3 indicates
that 62% of the questionsn our experimentswere
answeredy valuesor names. If compoundnouns
describingevents or situations,which are usually
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distinguishedfrom names,are consideredo bein
the rangeof answersthe percentag®f answerable
guestiongeache$8%. Fromtheseresults,the set-
ting of QACIAD looksrealisticwhereuserswrite re-
portsinteractingwith a QA systemhandlingfactoid
guestionghathave valuesandnamesasanswers.

A widerangeof referencexpressionss obsened
in informationaccesglialoguesfor writing reports.
Moreover, our studyconbrmedhatthosesequences
of questionsvere sometimesrery complicatedand
included subdialoguesand focus shifts. It is ex-
pectedthatusinganinteractive QA systemthatcan
managehosepragmatigghenomenavill enable3u-
entinformationaccesglialoguefor writing reports.
In this sensethe objective of QACIAD is appropri-
ate.

It could be concludedfrom theseresultsthatthe
reality andappropriatenessf QACIAD wasrecon-
Prmedin a morerealisticsituation. And yet suspi-
cion remainsthat even in our WoZ simulation, the
subjectswere not motivated appropriately as sug-
gestedy thelack of dynamicdialoguedevelopment
in the exampleshowvn in Figure2. Especially the
usersoften gave up too easily when they did not
obtain answersto preparedquestions. The truth,
however, may be thatin the ervironmentof gath-
ering informationfor writing reports,dynamicdia-
logue developmentis limited comparedo the case
whentrainedanalystsuse QA systemgfor problem
solving. If so,researchon this type of QA systems
representa propermilestonetowardinteractve QA
systemsn abroadsense.

Another bndingof our experimentis the impor
tanceof cooperatre andhelpful responsesNearly
half of WoZ utterancesvere not simple literal re-
sponsesut includedsomecooperatie and helpful
behaior. This situationcontrastswith a relatively
small numberof claribcationdialogues. The im-
portanceof this behaior, which was emphasized
in researchon dialoguessystemsin the 80s and
90s,wasreconbrmedh thelatestresearchalthough
guestion-answeringechnologiesvere redebnedn
thelate 90s. Somebehaior suchasproviding alter
native informationcouldbeviewedasasecond-best

“It is understandabléowever, thattherewerefew rephras-
ing attemptssinceuserswereinformedthat paraphrasinguch
asOWhais the populationof the US?Go OHev mary people
areliving in the US?CGareusuallyin vain.



stratgy of resource-boundedumanWoZs. Even
S0, it is impossibleto eliminatecompletelytheneed
for sucha stratgy by improving core QA technolo-
gies. In addition, intrinsic cooperatre and helpful
behaior suchas providing additional information
wasalsooftenobsered. Thesefacts,accompanied
by thefactthatsuchdialoguesarepercevedasiuent
andfelicitous, suggesthatthe capabilityto behae
cooperatiely and helpfully is essentiafor interac-
tive QA technologies.

6 Conclusion

ThroughWoZ simulation,the capabilitiesandfunc-
tions neededfor interactve QA systemsusedasa
participantin informationaccesslialoguedor writ-
ing reportswereexamined.Theresultsarecompati-
ble with thoseof previousresearchandreconpPrmed
thereality andappropriatenessf QACIAD. A new
Pndingof our experimentis theimportanceof coop-
erative and helpful behaior of QA systemswhich
wasfrequentlyobsened in utterance®f the WoZs
who simulatedinteractve QA systems. Designing
suchcooperatie functionsis indispensable While
thisfactis well knownin thecontet of pastresearch
on dialoguesystemsit hasbeenreconbrmedn the
contet of thelatestinteractve QA technologies.
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