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Abstract

Thereis currentlyabroadinterestin dialogueactsanddialogueacttaxonomies,andnew
uses,taxonomies,andstandardizationeffortscontinueto beproposed.Thispaperpresentsa
discussionof issuesthatmustbeaddressedin orderto facilitatethesharedunderstandingand
useof taxonomies.Thediscussionis framedin termsof 20 questions,theanswersto which
will helpmake themeaningsof taxonomyelementsmoreclearto differentcommunitiesof
users.

Intr oduction

Whenengagingin a studyrelatedto dialoguepragmatics,a researcheris confrontedwith a be-
wilderingrangeof theoriesandtaxonomiesof dialogueacts1 to choosefrom. Moreover, specific
deficits in any given theory often lead researchersto continueto develop new taxonomiesto
suit their particularpurposes.To somedegree,this is to beexpected;dialogueact taxonomies
canbe seenasa kind of languagefor describingcommunicative events,new formal languages
(e.g.,programminglanguageslike Java) and(at a slower pace)naturallanguagescontinueto
becreated.On theotherhand,in bothnaturalandartificial languages,theuseof similar signs
for differentconceptscancauseconfusionandmisunderstanding,oftenwith seriousundesirable
consequences(e.g.,in programminglanguages,theuseof = asanassignmentratherthanequal-
ity operatorin a booleancontext; or the firing of an Americancity official for usingthe word
niggardly (of independentScandinavian origin) becauseit soundedtoo similar to an offensive
racialepitheteuphemisticallyreferredto as“the N word”2. Similarconfusionsoftenoccurwhen
oneresearchertriesto interpretthedialogueacttaxonomyof another. For example,variouscon-
ditionsareusedto characterizea dialogueact labeledasinform, includingthoselistedin (1).

1By thetermdialogueacts, I don’t meanto limit discussionto thosetheoriesandtaxonomiesthatexplicitly use
this term.Othertermsusedfor thesamegeneralconceptincludelocutionary, illocutionary, andperlocutionaryacts
(Austin,1962),speech acts(Searle,1969),communicativeacts(All wood,1976;Sadek,1991;Airenti et al., 1993),
conversationacts(TraumandHinkelman,1992),conversationalmoves(Carlettaet al., 1997),anddialoguemoves
(Cooperet al., 1999).My remarkshereareintendedto applyto thegeneralphenomenondescribedby this rangeof
terms.Dialogueactscanperhapsbeseenasmostgeneric,at leastin thecontext of a forum on dialogue.

2WashingtonD.C.PublicAdvocateDavid Howard,in February1999.



Whenoneencounterssucha label,it is oftennot clearwhich subsetof theconstraintsin (1) (or
perhapsnoneof them,whenanentirelydifferentformulationis usedto defineaninform) are
meantby the to characterizethe labeledutterance.This kind of confusionhasled some(e.g.,
(ExternalInterfacesWorking Group,1993;DiscourseResourceInitiative, 1997;FIPA, 1997))
to proposestandardtheoriesthatcouldbewell-definedandunderstoodandusedacrossgroups,
while others(e.g.(All wood,1977;CohenandLevesque,1990))preferto treatdialogueact(i.e.,
illocutionary force) identificationasof only secondaryimportance,asa derivedconceptwithin
amoregeneraltheoryof rationalinteraction,usingotherconceptsasprimitives.

(1) a. declarativemoodwasused

b. propositionalinformationwasexpressed

c. new informationwasexpressed

d. theaddresseecameto believewhatwasexpressed

e. whatwasexpressedis actuallybelievedby thespeaker

f. whatwasexpressedis actuallytrue

It is hardto disputetheclaim thatdialogueactsarea usefulconcept,giventhewide variety
of usesto which they areput. Someof theseusesinclude3: representationsof the pragmatic
meaningof utterancesin dialoguetheories(Vanderveken,1991;Bunt,1996;PoesioandTraum,
1997;PoesioandTraum,1998),building blocksfor grammarsof dialogue(WinogradandFlores,
1986;Bilange,1991),labelsfor corpusannotation(Carlettaet al., 1997;Alexanderssonet al.,
1998),agentcommunicationlanguages(ExternalInterfacesWorkingGroup,1993;Sidner, 1994;
FIPA, 1997;Singh,1998),objectof analysisin dialoguesystems(Allen etal., 1996;Bretierand
Sadek,1996),andelementof a logical theoryof rationalinteraction(Sadek,1991).Despitethis
popularityof the concept,therearestill a numberof issuesthat presentsignificantchallenges
for creatinga taxonomyof dialogueactsthat canbe understoodandusedby researchersother
thanthetaxonomydesigners.Here,I will briefly raisesomeof theissuesthathaveoftencaused
confusionwheninterpretingonetaxonomyof dialogueactsfrom within theviewpointof another.
Theseissuesmustbeaddressedin orderto haveaclearerideaof whatonemeansby sayingthat
a dialogueact occurred,whetherthe dialogueact taxonomyis meantfor labelinga naturally
occurringcorpus,aspartof a formal theoryof action,or asa system-internalrepresentationof
thedialogue.Althoughtherearemany suchissues,I focushereon20,formulatedasquestions,in
homageto the“dialoguegame”namedin thetitle. For convenience,thesequestionsaregrouped
into sectionsof relatedquestions.

3Hereandelsewherein thepaper, examplesaremeantto berepresentativeratherthanexhaustive; thereis a large
amountof work in someof theseareas.



Defining DialogueActs

1: Which is most important: fit to intuitions or formal rigor?

Thisquestionhasimplicationsbeyondjustdialogueactdefinitions,andappliesto any attemptto
providea formal theoryof commonsensenotions.Veryoftenit is difficult to preciselyformulate
complex intuitionsusingavailableformal techniques.Thequestionthenarisesasto which goal
to sacrificefor thetimebeing:shouldoneformalizeasimplernotionthatdoesnothaveall of the
propertiesof theintuitiveconcept(e.g.,normalmodallogicsareverypopularasmodelsof belief
(c.f., (Hintikka, 1962)),yet they have thepropertyof logicalomniscience,which is certainlyun-
desirableasa modelof humanbelief); or shouldonesacrificesomedesirableformal properties,
suchasamodel-theoreticsemantics,necessaryandsufficientconditionsfor categories,or sound-
nessandcompletenessof aninferencesystem.Theanswerwill dependonthepurposesto which
the conceptis to be put: if the primary goal is to discover andprove propertiesof the system,
formal propertiesarenot easilysacrificed.On theotherhand,if thegoalsaremoreempirically
motivated,awell-definedconceptwithin a formalsystemmaynotbecloseenoughto theunder-
lying conceptto beuseful,but anunderspecifiedconceptwithoutsomeof theseformalproperties
maysuffice for the taskat hand(corpuslabelingor usein a computerprogram).Thereshould
alsobea placefor intermediatepointsthatmake somesacrificesat eachside,while striving for
maximumutility for agivenpurpose.

In particular, with respectto dialogueacts,it canberelativelyeasyto stateprecisedefinitional
conditionsof occurrencewithin a formal logic of action,but a problemmay arisewhenthese
conditionsdiverge from a moreintuitive (andintuitively useful)notionof actionthatempirical
analystsanddialoguesystemdesignerswouldactuallylike to use.

2: Is the definition of a dialogueact an issueof Lexical Semanticsor Ontology of Action?

Therearedifferenttasksonemight beattemptingwhendefiningthemeaningof a dialogueact.
Is it to provideanaccountof whensomeonemightbejustifiedin describinganoccurrenceusing
asentenceheadedwith aparticularverb(e.g.,inform, request), or to providea technicalvocabu-
lary to compactlydescribevarioustypesof occurrencesin convenientways,for usein analyzing
aspectsof interaction?As (All wood,1977)warns,theseendeavorsshouldbeclearlyseparated,
evenif onemightwantto usesimilarcategoriesto describeeach(asis donein (All wood,1980)),
or maintaina positionof identity of semanticandconceptualstructure(Jackendoff, 1983).Intu-
itions, or annotationby naive coderswithout instructionsto thecontrary, may tendto focuson
the formerenterprise,which mayhave undesirableconsequencesdependingon how thetaxon-
omy is to be used.Thekey questionis how muchweight, if any, shouldbegiven to linguistic
intuitionsaboutwhenit is trueor appropriateto useaparticularsentencecontainingaspeechact
verbto describeanoccurrence.For Lexical Semantics,theselinguistic intuitions(or similar ex-
aminationsof actualusage)areparamount(barringissuesof polysemy).On theotherhand,the
intuitionsmight not beusefulwhendevising anontologyof action— suchanontologymight,
for independentlymotivatedreasons,divergefrom theclassificationsmadein naturallanguages.



3: Under what conditionsmay an action be said to haveoccurred?

Therearea numberof differentcriteria that arebeingusedto decidewhetheror not an action
occursin a givensituation.(All wood,1980)usesfour criteria,shown in (2), eachof which can
be a sufficient conditionfor ascribingthat an actionhasoccurred.On the otherhand,noneof
theseconditionsarenecessaryfor actionascription.

(2) a. intentionof performer

b. form of thebehavior (e.g.,linguistic form)

c. achievedresult

d. context in which thebehavior occurs

While it is certainlycoherentto defineactionsin termsof meetingminimal conditionsalong
any of thesedimensions,it is lessclear that this is the mostusefulway of capturingthe gen-
eralizationsover actsthat consumersof a dialogueact taxonomywould like to express. E.g.,
onemaybe interestedstrictly in the result,intention,or context, or perhapsin the relationship
betweenform andresult. In themostcentralcase,all four kindsof conditionswill hold; how-
ever onemustknow what to do whenonly somebut not othershold. Oneshouldespecially
take careto avoid definingdialogueactsaccordingto, say, a certainsetof resultsholding,and
thenidentify instancesof theseactsoccurringusingonly oneof theothercriteria,asthis would
leadto anunjustifiedclaim of theresultsholding. Usingdifferentcriteria (e.g.,resultsonly vs.
intentiononly) canalsoleadto misunderstandingsbetweentheorists(or coders)asto whether
a particularacthasbeenperformed,andwhethertheperformanceof anact impliesa particular
resultholding.

As anexample,consideracharacterizationof an inform act,givenin (3).

(3) a. intentionof performer:thatreceivercomesto believepropositionp.

b. form of thebehavior: speaker uttersa declarative sentencewith propositionalcontent
p.

c. achievedresult:speaker andhearermutuallybelievep.

d. context in which thebehavior occurs:Speaker andhearerin contact,speaker believes
p, hearerdoesnotbelievep.

Onecould,of course,quibblewith any of thesecharacterizationsin termsof beingtoostrong
or too weakto capturethemeaningof inform, or perhapsdecidethat they aremoreappropriate
for someotheract (e.g.,statement, assertion). For example,onemight produceanutteranceof
thesameform,whennotall of thecontext conditionshold,or in whichthespeakerhasadifferent
intention.

Whichkindsof conditionsandwhetherthey arenecessarywill alsodependonthetaskbeing
attempted.Compare,for example,thetasksof discoveringlexical semanticscomparedwith the



taskof constructinganactionontology, asdiscussedin thepreviousquestion.Also, it makesa
differencewhetherthisascriptionis madefromthepointof view of anonlinedialogueparticipant
(suchasa dialoguesystem)or anexternalobserver, e.g.,anoffline annotatorof a pre-collected
dialoguecorpus(seealsoquestion6).

4: What is the role of speaker intention?

Intentionis usuallygivena somewhatprivilegedpositionwith respectto determiningwhatdi-
alogueacts(or actions,in general)have beenperformed,viz, the first criterion in (2). Some
would definedialogueactson thebasisof theintentionbehindthem,while otherswould equate
illocutionary actswith recognitionof this intention(basedon the notionof meaningin (Grice,
1957)).A problemwith thisapproachis thatdefinitively interpretingtheintentionof thespeaker
requiresmind-readingonthepartof thehearer. Anotherproblemis thatsomedialogueacts(like
otheracts)can,at times,be performedunintentionallyor with an only ex post factocommit-
ment.Finally, aswith otheracts,onemayperformthemwith variousgoalsin mind – it maybe
unnecessaryto discover theactualintentionin orderto recognizeanactor its effectsin context.
For example,a declarative utterancemight beperformedwith the intentionto causethehearer
to adoptabelief in thestatedproposition,p, asin (3a).However, thesameutterancemightvery
well beperformedif thespeaker intendsinsteadto causethehearerto believe that thespeaker
believesp. Or intendsto causethe hearerto believe that the speaker wantsthe hearerto be-
lievep. Or theconjunctionof somesetof these(or othersimilar conditions).For thesereasons,
somepreferto keepdistincttheissuesof intentionrecognitionanddialogueactattribution,even
thoughthey arerelated.

5: What is the role of addresseeuptake?

Regardlessof speaker intention,many dialogueactdefinitionsrequire,for eventhemostlimited
notionof success,somechangesto the addresseebasedon understandingof the utterancein a
particularway. Noticing whethertheaddresseehasactuallyunderstoodin a particularway can
often requirejust asmuchmind-readingon thepart of the speaker asintentionrecognitionre-
quiresonthepartof thehearer. Laterutterancesin adialogueoftenprovidemoreclues,andthus
some,e.g.,(ClarkandSchaefer, 1989;TraumandHinkelman,1992)requireagroundingprocess
(in the latercaseby performingotherkindsof dialogueacts)beforeconsideringsomedialogue
acts,suchas inform, requestto have beensuccessfullyperformed.This involvesthe giving of
positiveandnegative feedback(All woodet al., 1992)abouthow utteranceswereperceivedand
understood.

A negotiationof meaningcanalsooccur(McRoy andHirst, 1995),severingcompletelythe
link betweenthedialogueeffectsandoriginal speaker intentionsor addresseeuptake.

6: What point of view shouldbe taken regarding performanceof acts?

Thereareseveral pointsof view which may be taken whenregardingthe performanceof dia-
logueacts.Relatingto theprevious two questionsarethespeaker’s andhearer’s point of view,



respectively. Also, thereis a negotiatedcollaborative point of view of the speaker-addressee
team,which may differ from the private views of eachof the participants. There is also a
normative-conventionalpoint of view, which canmake referenceto social institutionsbeyond
just thespeakerhearerpair, in orderto determinewhatactshavebeenperformed(e.g.,whethera
speaker hascommittedherself).Thereis alsotheissueof time with respectto codingor ascrip-
tion of acts:is it anon-linedecisionmadeat thetimeof performance(or usingonly information
availableat thetimeof performance),or is oneallowedto considersubsequentutterances/action,
aswell, beforedecidingwhathappened?

Pointof view is relatively straightforwardfrom theinternalperspectiveof adialoguesystem
(althougha systemmight still needto reasonaboutthe interlocutor’s point of view, including
informationdiscoveredat subsequenttime points,in diagnosingmisunderstanding(McRoy and
Hirst, 1995)or constructinganegotiatedview). It is, however, far from clearwhatpoint of view
shouldbe taken by coders(andhow they shouldestimatethe speaker’s or addressee’s point of
view withoutmind-reading).Likewise,in definingtheactsor giving thema logical semantics,it
maybenecessaryto takepoint of view into account.

As anexample,considerthecaseof a feedbackreplyof awordor phrasefollowing adeclar-
ative utteranceby theotherspeaker. Thereareseveraldifferentgroundingfunctionsthatcould
be performedby this secondutterance,suchasacknowledgment, repair, requestfor repair, or
requestfor confirmation(TraumandAllen, 1992).Thelattertwo couldperhapsbedistinguished
from theformerby prosody:questioningintonationcouldindicatelackof certaintyaswell asde-
sirefor furtherfeedback,while declarative intonationcouldindicateoneof theformerfunctions.
Onecould distinguishacknowledgmentfrom repairby decidingwhetherthe secondutterance
repeats(or paraphrases)theinformationin theformer(acknowledgment), or changessomepart
of it (repair). However, this decisionrequiresa point of view, indicatingwho believesit to be
the sameor different. Especiallywith currenttechnologyspeechrecognitionsystems,thereis
a significantlikelihoodthat a systemmay “repeat” what it thoughtit heard,while in actuality
producingsomethingdifferentfrom whatwasactuallysaid. It is alsopossible(thoughperhaps
lesslikely) thatasystemintendsto correctbut endsuprepeatingwhatwasreallysaid.Thesame
issuescomeup(thoughwith lessfrequency) in human-humanconversation.

DialogueAct Components

7: How areactionsusedin a logic?

In formal theories,actionsare usually seenas transitionsfrom statesto states(or worlds to
worlds),while dialogueactsareseenasspecialcasesof actions(thoughseequestion11). Theo-
riesof actionproposedby Artificial Intelligence(AI) researchersgenerallyassociateseveralsets
with actions: a setof effects (constraintson the resultingstate),a setof pre-conditions(con-
straintson the initial state),anddecompositions(subactionsthat,performedtogetherconstitute
theaction).4

4(Pollack,1990)focuseson enablingconditions ratherthanpre-conditions,andgeneration conditionsrather
thandecomposition,(following (Goldman,1970)).



In termsof the categoriesgiven in (2), the effectscorrespondsto the achieved result, as-
pectsof context andintentionmayberelatedto thepre-conditions,andtheform of thebehavior
is characterizedby the decompositions.The AI theoriesof action generallyinclude require-
mentson eachof theseaspects,so that the axiomsin (4) hold (where

�
is an actiontype, �����

and �����	��
��� arethepreconditionsandeffectsof this actiontype,and �	�	��� , ����� and ������� are
“consecutive” timepoints).5 (4a)involvesreasoningfrom felicitousperformanceto effects,(4b)
involvesreasoningfrom performanceto preconditionshaving held,and(4c) involvesreasoning
from performanceof subactionsto performanceof themainaction. In addition,somethinglike
theschemain (5) is used(althoughusuallyonly in anabductiveor circumscriptivesense,rather
thanasa soundaxiomdescribingall circumstances),for reasoningfrom subactionto intention
ascription(planrecognition).Theseaxiomscanalsobeusedto helpdetermineinconsistency of a
(default) interpretation,whichmaythenbeacueof anindirectspeechact,or amisunderstanding.

(4) a. ���	��� ��� �������������� !� ��� �������#"$�����	��
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8: What is context?

Giventhegeneralframework for actionsin thediscussionof thepreviousquestion,a largeques-
tion remainsasto whataspectsof thesituationarerelevantaspotentialconditionsfor defining
typesof dialogueactperformance,andwhataspectsare(directly)affected.Somelogicalmodels
might allow thetruth valueof any representablepropositionto bea possibleconditionor effect.
This must,of course,befilteredthroughthelensof “point of view” (seequestion6). Generally
therearethreemorespecialsortsof informationusedfor conditionsandeffectsof dialogueacts.

First,thereis anotionof dialoguestate,asencodedasstatein adialoguegrammar(Winograd
andFlores,1986;TraumandAllen, 1992;Lewin, 1998),or someotherstructuralrepresentation
of context (e.g.,(Ginzburg, 1998)). Usingthedialoguegrammarapproach,certainactsmaybe
definedwith a pre-conditionthat thedialoguebe in a particularstatein the transitionnetwork,
while the effectswill includea transitionto a new statein the network. Or, usinga different
notionof informationstate,onecouldstipulateapre-conditionthatit is only possibleto perform
ananswerif thereis a relevantquestionunderdiscussion(seealsoquestion12).

The secondkind of information,the mostpopularin the planningapproach,is in termsof
mentalstates(e.g.,belief, intention) of thespeaker andaddressee(s)(CohenandPerrault,1979;
Allen andPerrault,1980). For instance,pre-conditionsof an inform act may includethe latter
two conditionsin (3d). Effectswill includenewly adoptedbeliefsandintentions.

5Detailsof axiomsof thissortobviouslyvaryquiteabit dependingonthesyntaxandsemanticsof thelogic used,
e.g.,whetherN%OQP�R means“happenedin the immediatelyprior statetransition”or someloosersenseof happened
recently.



A third kind of informationis in termsof thesocialobligationsandcommitmentsundertaken
by the dialogueparticipants(All wood, 1994; PoesioandTraum, 1998; Traum, 1999; Singh,
1998). Exampleeffects include commitmentsto statedpropositions,andcommitmentsto do
promisedactions. Pre-conditionsof this sort are more rare, thoughcould be formulatedfor
dialogueactssuchexcuses, which presupposea sortof obligationto act(which hasnot beenor
will notbeperformed).

Most approacheswill actuallycombinetwo or threeof thesekindsof conditionsandeffects.
Theremayalsobeothertypesof effects,noteasilyclassifiableinto thesecategories.

9: What kind of conditions aremost appropriate?

Thenotionof pre-conditionis oftencriticizedasmeaningtoomany differentthingsin relationto
planningandreasoningaboutaction(e.g.,(Pollack,1990)).Firstof all, thereis thegeneralissue
of enablingconditionsvs. applicabilityconstraints– theformerbeingthosethatcanbeplanned
to achieve,while thelatterdescribeconditionsin whichthiskind of actionshouldbeconsidered.
If theenablingconditionsdo not hold,a morecomplex planis formedto achieve theconditions
so that the actionunderconsiderationmaybe attempted;if theapplicability constraintsdo not
hold, the actionwill be droppedfrom consideration,andsomeotheraction(or setof actions)
will beconsidered,instead.Thereis alsotheissueof whethertheseconditionsarenecessaryor
sufficient for (successful)performanceof theaction.

Many convenientdialogueactsactuallyhave few if any actualpre-conditions,in the sense
thattheactioncannot occurif theconditionsarenot met. Conditionsareoftenformedin terms
of either normal conditionsor in termsof what is requiredfor felicitous performanceof the
action(Searle,1969). Formulatingconditionsin this way doesgive greaterflexibility , but this
flexibility comesat the price of having to determinewhetheran action is felicitous and also
needingto characterizenon-felicitousperformance.

The kinds of conditionsto representin a theorywill alsodependon the type of cognitive
tasksto be performedusingthe acts: dialogueact planningand performanceor dialogueact
recognition. For theformer(e.g.,usingaxiom(4a)),onemight caremoreaboutsufficient rather
thannecessaryconditions.For the latter (usinge.g.,axiom(4b)), however, onemight bemore
interestedin necessaryconditions(to usethis asanaxiomratherthanasa default rule).

10: How should an unsuccessfulact be distinguishedfr om a failed attempt to perform an
act?

This questionis relatedto thedifferencebetweensuccessandsatisfactionof a speechact(Van-
derveken,1990). The former hasto do with whetherthe act wasactuallyfully performed,the
latterwith whetherthepropositionalcontentis (or becomes)true. If oneusesa socialcommit-
mentapproach,thenonemaysaytheacthasbeenperformedif thecommitmentsareestablished,
and(fully) successfulif its intendedperlocutionaryeffects(Sadek,1991)or evocative intentions
(All wood,1995)areachieved.

As anexample,considerarequestby agentA to agentB, for B to dosomeactionx, schemat-
ically: Request(A,B,Do(B,x)). Onemustnow determinewhichof theconditionsin (6) to



associatewith anattemptvs. successvs. satisfaction.Condition(6f) seemssufficient to describe
an attemptedrequest,while (6a) is necessaryfor a fully satisfiedrequest.Successcriteria are
moredifficult to agreeupon,however (seealsoquestion(8)). According to the mentalstates
approach,successfulperformanceof therequestmightbe(6b),or (6e)(in thelattercase,requir-
ing anadditionalassumptionof cooperativity to leadto (6b) andthen(6a)(CohenandPerrault,
1979)). The socialcommitmentsapproachwould favor (6c) (All wood,1994),or (6d) (Traum,
1994)(in thetheory, (6c) wouldcomeaboutonly asa resultof acceptanceof therequest).

(6)a. Do(B,x)

b. Intend(B, Do(B,x))

c. Obliged(B, Do(B,x))

d. Obliged(B, Address(B, Act1 : Request(A,B,Do(B,x))))

e. Believe(B, Want(A,Do(B,x)))

f. Try(A,Request(A,B,Do(B,x)))

Anotherissueconcernsthekindsof actionsinvolvedin leadingto successof theaction(and
the associatedeffects). Is a singleutterance(in the appropriatecircumstances)enough,or is a
groundingprocess(Clark andSchaefer, 1989;Traum,1994)needed?It is certainlymostlikely
thatanaddresseewill not performa requestedact(6a)(or intendto performit (6b)) if shedoes
not hearor understandthe request.Likewise, it is debatablewhetheronewould evenhave the
obligationto performtheact(6c)undersuchconditions.Shouldonethensaythattheactwasnot
performed(equatingsuccesswith achievedresult,asin (3c)),or thattheresultsdonotnecessarily
holdwhenanacthasbeenperformed?

Relationshipsand ComplexActs

11: What is the relationshipbetweendialogueactsand other (e.g., physical) acts?

Oneof themain intuitionsbehindspeechact theory(Austin, 1962)wasto connectspeechacts
with otheractions.However, differenttheoriesmaymaintaina crispor moreblurreddistinction
betweendialogueactsandnon-communicativeacts.Somewanta cleardistinction,while others
would want to usethe samelogic of action to accountfor both. (Litman and Allen, 1987)
distinguisheddialogueactsasbeingmeta-acts, definingdiscourseplansashaving otherplans
(domainor discourse)asparameters.(LambertandCarberry, 1991)alsodistinguishdiscourse,
domainandproblemsolvingplansandactions.

Dependingon theanswerto question8, somemaywant to describedialogueactsashaving
a differentsort of effect on the dialoguecontext, mentalstates,or social context thancanbe
achievedwith otherkindsof action.Anotherdifferencebetweendialogueactsandmany sortsof
physicalactionis thatdialogueactsinvolvemultiple agents,sincethereis at leasta speaker and
addresseeinvolved.Seealsoquestion13.



12: What is the relationshipbetweendialogueactsand dialoguestructure?

Dialoguestructureis usedfor avarietyof purposes,e.g.,for calculatingreferentialaccessibility,
topic and focus, and global coherenceof utterances.Thereare several optionsas to how to
view therelationshipbetweendialoguestructureandthedialogueactsthathavebeenperformed.
Someconceivedialoguestructureasbeingwholly dependenton thestructureof performanceof
dialogueacts(e.g.,grammar-basedapproachessuchas(SinclairandCoulthard,1975)). Others
useadifferentsortof structure,notdirectlycomposedof theperformanceof dialogueacts,which
is sensitive to otheraspectsof the utterances,or is primarily constructedfrom the activity that
the participantsareengagedin (All wood, 1995; GroszandSidner, 1986). In this latter case,
it remainsto be explicatedwhateffect (if any) performanceof differentkinds of dialogueacts
have on this dialoguestructure.Dialoguestructureis alsooften usedasoneof the aspectsof
context for dialogueactperformance,servingasthesourceof pre-conditionsfor actdefinitions,
andas input for a processof actionrecognition. For example,onemight want to say that an
answeract is only possiblegiven someconfigurationof dialoguestructure. Onemight frame
this eitherin termsof previousacts(e.g.,an informationrequestacthadjust beenperformed),
or in termsof othersortsof structure(e.g.,thereis a QuestionUnderDiscussionfor which this
actprovidestheanswer, regardlessof whetherany particularacthappenedto bring thequestion
underdiscussion).

13: Ar e there multi-agent dialogueacts?

As mentionedin relationto question5, someresearchersview theperformanceof mostillocu-
tionary actsasa collective performanceof multiple agents,in virtue of thegroundingprocess.
Othercandidatesfor multi-agentaction includenotionsof higher-level activity suchasgames
(SeverinsonEklundh,1983)or exchanges(SinclairandCoulthard,1975),or collaborativecom-
pletionswhereonespeaker finishesanother’s sentence.Thereareseveraldifficultieswith these
kinds of acts,however. The first is relatedto reliable tagginganddecidingwhat aspectsof a
dialoguearerelevantpartsof thecollaborativeaction.Findingtheright “units” atwhichto apply
thetagscanbea difficult process(see,e.g.,discussionsin (DiscourseResourceInitiative,1997;
NakataniandTraum,1999)). This difficulty is compoundedwhentherearemultiple actswith
differentboundaries(e.g.,themulti-agentact andthesingle-agentcomponentof a multi-agent
actperformedby a speakerwithin anutterance).

Another issueis that one will needa more complex logic to representmulti-agentaction
thanis neededfor representingsingleagentaction. For example,if oneneedsto reasonabout
the single-agentcomponentsas well as the multi-agentact, then one needsa logic allowing
simultaneousactionanda methodfor relating the two actions(e.g.,usingsomethinglike the
proposalin (Goldman,1970).

14: Can dialogueactsbe “composed” of moreprimiti veacts?

If a dialogueacttaxonomyhasmultiple strataof acts,thenthequestionbecomeswhetherthese
strataareconceivedof aslevelsor ranks, accordingto theterminologyof (Halliday, 1961).That
is,whethertherecouldbesomegrammaror recipefor performanceof anactof onestratumusing



actsof a lowerstratum,in theway thatsentencescanbecomposedof wordsandphrases(rank),
or whetherthesearedifferentkindsof phenomena,like thedistinctionbetweenphonologyand
syntax(level). For example,the four tiers in the systemof (Sinclair andCoulthard,1975) is
conceivedof asrankswithin a general“discourse”level. Also, thecheck gamein theMaptask
codingscheme(Carlettaet al., 1997)is composedof aninitiating check move,alongwith other
movesthataccomplishthepurposeof thecheck.On theotherhand,themulti-tieredsystemin
(TraumandHinkelman,1992) is organizedin levels (at leastfor the lower threestrata),and,
althoughcorespeechactslike inform areonly successfullyrealizedat thepoint of a completed
structureof groundingacts, thereis no relationshipbetweenthetypeor sequenceof grounding
actsperformedandthetypeof corespeechactsthatarerealized.

Within theplanontologydescribedin thediscussionof question7, thisamountsto aquestion
of whetherthe decompositionof a dialogueact containsonly otherdialogueacts,or involves
someothersortof realization.

15: Can multiple dialogueactsoccur at the sametime (performed through the sameutter-
ance)?

Sincemostutteranceshave multiple functions,theanswerwill be“yes,” givenmostdefinitions
formulatedin termsof conditionsandeffects. Thereare,however, a numberof complications,
dependingon the useto which the taxonomyis put. For logical theories,oneimportantques-
tion is whetherthe logic canaccommodatesimultaneousactionor level-generation (Goldman,
1970). Simpleversionsof, e.g. thesituationcalculus(McCarthyandHayes,1969)or dynamic
logic (Harel,1979)donot,which makesit difficult to formalizethis kind of phenomenon.Like-
wise,within dialoguesystems,reasoningaboutactoccurrenceis oftenmadenot on thebasisof
necessaryandsufficient conditions,but on closenessof fit, usingabductive (McRoy andHirst,
1995)or statisticalmethods(ReithingerandKlesen,1997).Suchmethodsgenerallyareusedto
decideon a particularlabelwhile excludingothers,e.g.,decidingthataninterrogativeutterance
is an indirect requestbut not a question. Finally, in tagginga corpus,it is often tediousand
unreliableto try to codeall possibleoccurrencesof all functions,andso designersof coding
manualsoften instructannotatorsto label only the mostsignificantfunction (in the opinion of
the codingtaskdesigner),e.g., the codehigh principle in (CondonandCech,1992). It is im-
portantto beexplicit aboutsuchassumptions,andwhethermultiple dialogueactsareassumed
to beallowedto happenat thesametime, andwhat themeaningof somethingnot beingcoded
is: assumedoccurrence(perhapsonthebasisof someothertag),assumednon-occurrence,or no
statementaboutoccurrenceor non-occurrence.In theCondon-Cechscheme,onecoulddeduce
thata “higher” acthadnotoccurred,but no suchdeductionis warrantedabouttheoccurrenceof
a “lower” act.



TaxonomicConsiderations

16: Can the sametaxonomy beusedfor different kinds of activities?

Therearetwo relevantnotionsof activity here.First is themeta-activity of recognizingor coding
dialogueacts,which is the concernof question20. Relevant typesof meta-activities include
logical reasoning,systemparticipationin a dialogue,andcorpusanalysis.For themeta-activity
of attributingdialogueactsto utterances,thereis alsotheissueof whetherthisis anon-lineor off-
line attribution, andtheamountof lookaheadallowed(seequestion6). HereI will concentrate
on theactivities thatthedialogueparticipantsareengagedin.

Thereare a numberof different dialogueactivities that peoplehave beendesigningtax-
onomiesof dialogueactsfor. Someexamplesincludecasualconversation(Jurafsky etal.,1997),
classroomdiscourse(Sinclair and Coulthard,1975), and variousflavors of task-orienteddia-
logue,suchasinformationseeking(vanVarket al., 1996),collaborativescheduling(Alexander-
ssonet al., 1998),anddirectionfollowing (Carlettaet al., 1997).

Taxonomiesdesignedfor differenttasksor genresof dialoguetendto bequitedifferent(e.g.,
evenwithin thegeneralrealmof task-orientedcooperativedialogue,meeting-schedulingvs. di-
rectionfollowing). To someextent, this is to beexpected,sincedifferentgenreswill have dif-
ferent frequenciesof acts. This canbe seenin Table1, which compareseight codingefforts,
showing for eachthepercentageof utterancesthatwerelabeledwith varioustags.Mostcellsac-
tually show thepercentageof utteranceslabeledwith oneof asetof tagsratherthananindividual
tag,usingtheinter-schemeequivalencesproposedin (Klein etal.,1999).6 Thefirst two columns
usetheDRI codingscheme,(DiscourseResourceInitiative,1997)andthemanualin (Allen and
Core,1997).Two differenttaskswerecodedin theseefforts,however: in thefirst,dialogueswere
aboutplanningthemovementsof trainsandcommodities(HeemanandAllen, 1994)7, while in
thesecond,thedialoguesinvolvedmorecomplex disastermanagementplanning(Stent,2000).
Thethird columnshowscodingof theSwitchboardCorpus(Jurafsky etal.,1998)usingavariant
of the DAMSL tags(Jurafsky et al., 1997). The next two columnsdepictcodingefforts using
theHCRCcodingscheme(Carlettaet al., 1996),on thesametask,Maptask.Thefourth column
shows resultsfor the HCRC corpus(Carlettaet al., 1997)8, involving Scottishstudents,while
thefifth columnshowstheDCIEM corpus,involving Canadianmilitary personnel(Taylor etal.,
1998). The last threecolumnsinvolve variantsof the VerbmobilTasks. The last oneusesthe
first Verbmobilcodingscheme(Jekatet al., 1995),on a Germancorpusof schedulingdialogues
(Kipp, 1998). The sixth andseventhusethe revisedscheme(Alexanderssonet al., 1998)on a
widervarietyof tasks,thesixthcolumnshowing Englishspeakingsubjects,theseventhshowing

6The comparisonsherearevery rough,sincethe proposedequivalencesmight not hold in all cases.For one
thing,thefirst scheme(in thefirst two columns)allowsanutteranceto belabeledwith multiple tags,while thelatter
donot. Thenumbersfor thesecolumnsthusdonotequal100%,sincethepercentagesarebasedonutterancesrather
thantags.Othercolumnsfail to reach100%dueto somecodesin incomparablecategories.Also, while thereis no
correspondingcategoryfor questionsin theVerbmobilscheme,it is likely thatthesubjectsdid askquestions,though
theseprobablywerecodingasrequests.Likewise,many of thefeedbackcodesareprobablyalsoacknowledgments.

7TRAINS Statisticsfrom Mark Core,personalcommunication.See(Core,1998)for detailsof theannotation.
8HCRCMaptaskStatistics,personalcommunicationfrom Amy Isard.



Damsl Damsl SWBD-Damsl HCRC HCRC VerbmobilII VerbmobilII VerbmobilI
TRAINS Monroe Switchboard HCRCMaptask DCIEM Verbmobil Verbmobil VerbmobilI

Maptask English German German
statement explain Inform,...
45.9 51.4 49 7.9 7.9 22.8 21.2 12.2
info-request questions query,check,align
15.2 9.9 4.9 23.5 20.3
action-dir,oo instruct request,suggest
12.2 12.9 0.7 15.6 15.2 26.0 27.0 32
commit,offer commit
23.8 16.8 0.1 0.5 0.8
conventional
2.5 0.6 1.4 13.4 15.6 16.5
answer reply,clarify feedback
14.7 8.4 3 22.8 20 15.2 9.8 0.6
accept accept,confirm
30.0 23.0 5 10.3 12.3 13.5
reject reject,explained
2.2 0.5 0.2 3.3 4.4 8.2
otheragree clarify
3.6 1.8 0.3 2.3 1.9 8.9
Understanding acknowledge backchannel
30.2 28.5 23 20.5 28.1 3.6 3.3
non-understand
1.2 0.5 0.1

Table1: PercentageDistributionsof DialogueActs in CorpusCoding

Germanspeakingsubjects.9

As canbeseen,therearesomestrikingdifferencesin distributionsof acttypesacrossthevar-
iousdomains,schemes,andcorpora.For example,roughly50%of utterancesarestatementsin
theSwitchboardcorpus,whichis concernedwith casualconversation,while theMaptaskefforts,
concernedwith instructiongiving/following,haveonly 8% of utteranceslabeledwith theequiv-
alenttag, explain. Conversely, the Maptaskdialogueshave over 15% of utterancesmarked as
instruct, while Switchboardhaslessthan1% of utteranceslabeledasaction-directive. Dif ferent
tasksandcodingpurposesmayalsoplacedifferentdemandson specificityof a taxonomy(see
question18), e.g.,to have anappropriatereliability andperplexity for a givencodingpurpose.
While it is hardto seefrom Table1, sinceindividual tagsareclusteredfor comparisonpurposes,
therearelargedifferencesalsobetweenthenumberof tagsin thesecodingschemes,e.g.,12 tags
in theHCRCscheme,vs. 34 tagsin VerbmobilII.

Someresearchershopethat thesedifferent taskspecific“sub-taxonomies”might be fit to-
getherwithin a coherentgeneraltaxonomyof actsin dialogue. A generaltheory might also
betterallow oneto useact distributionsto identify activities or genresof activities aswell as
episodeswithin anactivity. TheDRI grouphasbeenworking towardthegoalof a generalpur-
poseschemethatmight have moregeneralapplicability (at leastwithin thegeneralcategory of
task-orienteddialogue)(DiscourseResourceInitiative, 1997; Core et al., 1999)). The SLSA
projectat Gothenburg University is investigatingmoregenerallythe issueof corpuscollection
anddialoguecodingof spokenlanguageactivities (All wood,1999).

9VerbmobilII statistics,personalcommunicationfrom MichaelKipp.



17: Can the sametaxonomy beusedfor different kinds of agents?

As well asconsideringdifferentcommunicative activities, we may alsoconsiderwhetherthe
sametaxonomycould cover situationsof humanscommunicatingwith humans,humanswith
machines,andmachineswith machines.Otherpossibilitiescouldalsoincludehumanswith an-
imals or animalswith animals(or possiblyeven animalswith machines).Again, the hopeof
many researchersis that the sametaxonomies(at a suitablyabstractlevel, concerningsomeof
the lack of subtletyof machinecommunication)could be usedfor any of thesesetsof agents.
Some(e.g.,(Jönsson,1995)),however, have pointedto thedifferencesin communicationstyles
betweenhuman-humanandhuman-machinecommunicationasa motivation for different tax-
onomies,andnotcarryingover toomany insightsfrom onesettingto theother.

Evenwhenonly humansarecommunicating,thereis still animportantissueof themedium,
e.g.,faceto face,spoken languageonly, or multi-modalcomputermediatedcommunicationof
variousflavors. Theseissueswill certainlyhave a bearingon thedistribution of act types. For
example,thereis muchmoreexplicit groundingin spokendialogue( S 95%(TraumandHeeman,
1997))thancomputerchat( T 40%(Dillenbourg et al., 1997))10, andmoreexplicit verifications
from computersystemswith relatively poorspeechrecognitionthanbetweenfluenthumans.

Wecanseefrom Table1 thatevenwithin thesametaskgroup,andusingthesamemediumof
spokenlanguage,wecanseesignificantdifferencesin someof theactdistributions,e.g.thedif-
ferentamountof acknowledgmentsperformedduringMaptaskbyCanadianmilitary andScottish
students,or for theVerbmobilII participants,contrastingEnglishandGermanspeakers. While
usingthe samecodingschemefor differentcorporainvolving differentparticipantgroupsmay
allow investigationinto socialand/orstylistic differencesbetweenspeaker groupsandbetween
individuals, it may not be ideal for, e.g., purposesof statisticaltraining of computersystems
within thestyleof a singlegroup(in which case,onewould wanta schemewith maximaldis-
criminationof thecodingdecisions).

18: How detailedshould a dialogueact taxonomy be?

Therearemany subtlegradationsin speechact verbs,often relating to different facetsof the
participantsor normative attitudestowardsthe contentof the act (e.g., state, assert,inform,
confess,concede, maintain, . . . ). Thequestionarisesasto how many of thesedistinctionsshould
be capturedwithin a dialogueact taxonomy. Onekey issueis whetheronewantsto capture
generalizationsor distinctions. Also, thereis often a trade-off betweenproposingmany acts,
to preciselycapturesubtledifferencesin conditionsandeffectsandthe reliability that canbe
attachedto a codingeffort usingthesetags,given inevitable ambiguity in particularsituations
(nottomentionthepotentialfor codersnotsharinganunderstandingof theintendeddistinctions).

If possibleit may be bestto arrangethesefine distinctionswithin a hierarchicalor lattice
structure(as is doneby, e.g., (Allen and Core, 1997; Alexanderssonet al., 1998)), so that a
degreeof specificitymaybechosenthatis appropriateto theparticulartask.Oneissueis whether
theoristsandcoderscanagreeon thehierarchicalstructureof relatedacts,which, in somecases,
maybemorecontroversialthanthebaselabelsthemselves.

10Note,however, thatthesestudiesconcerneddifferenttasks.



19: Where shouldcomplexity be realizedin a coding taxonomy?

Given that utterancesin dialoguearegenerallymulti-functional, the questionarisesasto how
bestto capturethis multiplicity of functionsin a taxonomy. Thereare two extremes: one is
to separateout eachfunction and codeit separately, which requiresmultiple labels for each
utterance,onefor eachfunction. Theadvantageis anability to usefairly simpleactdefinitions,
eachwith fairly clearsemanticsandascriptionconditions. The disadvantageis that thereare
a large numberof taggingdecisions— onefor eachfunctionaldimension,which, if codedby
humanannotators,leadsto afairly oneroustaggingtaskandlowerreliability onsomedimensions
dependingonannotatorattentionandatunementto eachphenomenon.Thisapproachis takenby
(DiscourseResourceInitiative,1997;Allen andCore,1997).

Theotherextremeis to combinesetsof coherentbundlesof dialoguefunctionsinto complex
labelsandusetheselabelsfor codingdialogues.Theadvantageis a potentiallyeasierandmore
reliable coding task, especiallyif the samebundlesappearrepeatedlywithin a given coding
effort. Thedisadvantageis that theremight bemany possibleactsif many differentcollections
of functionsco-occurin thecorpus.If only someof thesefunction-bundlesareassignedlabels,
thenit maybedifficult to decidehow to codeanutterancethatsharessome(but not all) of the
featuresof one label, while having somefeaturesfrom another. This approachcanalso lead
to missingconnectionsbetweendifferentactsthat sharesomeof the features,making it hard
to analyzeexistenceof thesefeaturesfrom the codeddata. This approachis taken by the first
Verbmobilcodingscheme(Jekatet al., 1995).

It is alsopossibleto find taxonomiesthat take a moreintermediatepositionthaneitherex-
treme,attemptingto capturesomeof the advantagesof each. For example,the Switchboard
DAMSL schemeusesmany ideasfrom (DiscourseResourceInitiative, 1997; Allen andCore,
1997),while moving towardtheotherextremeof codingin discrete,mutuallyexclusivebundles
ratherthanmultiplesdimensions.Therearealsoproposalsto dothis for themainDRI schemeas
well (Coreet al., 1999). Theseschemesstill retainthetheoreticalconnectionto themulti-layer
DRI scheme,andsoit shouldstill berelatively straightforwardto determineindividualfunctions.
Likewise,it shouldbepossibleto defineoptionalratherthanmandatorymacroswhich combine
convenientbundlesof featurestogether, simplifying thecodingtaskswhile still maintainingthe
full flexibility of codingmultiple functions.This is themethodadvocatedin (Poesioetal.,1999;
Cooperet al., 1999).

20: Can a taxonomy usedfor tagging dialoguecorpora begivena formal semanticsand/or
be usedin a dialoguesystem?

Thehopeof many researchersis definitelya“yes” answerto thisquestion:thepurposeof tagging
or formal semanticsis oftenfor usewithin a dialoguesystem.Moreover a clearsemanticsmay
help oneto formulatesharperprinciplesfor a taggingexercise(seedon’t (PoesioandTraum,
1998) for an attemptto formalize the actsin (DiscourseResourceInitiative, 1997; Allen and
Core,1997)). Therearesomedifficulties, however. One is the issueof different resources–
onemay requirenot just the act category, but alsodetailsof the contentof an act in order to
usein a dialoguesystemor provide an appropriatesemanticinterpretation,yet providing this



information may be too onerousfor a taggingexercise. Likewise, formal representationsof
context built from incorporationof previousactsmaynot beavailableduringa codingtask.On
theotherhand,humancodersmaybe ableto usecomplex intuitions in their codingwhich are
difficult to incorporatein a formal descriptionor implementation(however theseintuitionsmay
perhapsbe learnedfrom a corpus,usingmachinelearningtechniques(ReithingerandKlesen,
1997;Samuel,1998;PoesioandMikheev, 1998;Wright et al., 1999)).Thesedifferentskill sets
maytendto make taxonomiesdesignedfor differentpurposesdiverge.

Discussion

Given that the above questionsarenot exhaustive or binary, andhave remainedmostly at the
meta-level, we cancertainlyseethat formulatingtheultimatedialogueact taxonomyis a much
harderproblemthanthegameof 20-questions.Thediscussionaboveisalsofarfrom thelastword
onany of thesetopics.Thehopeis thatfurtherresearchmayyield somemoredefinitiveanswers
or at leastbetterunderstandingof the issuesinvolved. Meanwhile,the above discussionmay
helpdialogueact theoristsbecleareraboutsomeof themeaningsof their taxonomy, hopefully
leadingto widerunderstandingandapplicabilityof thetaxonomiesthatareused.
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Göteborg University.

All wood,J.,Nivre, J.,andAhlsen,E. (1992). On thesemanticsandpragmaticsof linguistic feedback.Journal of
Semantics, 9.

Austin,J.A. (1962).How to Do Thingswith Words. HarvardUniversityPress.

Bilange,E. (1991).A taskindependentoraldialoguemodel.In Proceedingsof theFifth Conferenceof theEuropean
Chapterof theAssociationfor ComputationalLinguistics, pages83–88.

Bretier, P. and Sadek,M. D. (1996). A rational agentas the kernel of a cooperative spoken dialoguesystem:
Implementinga logical theoryof interaction.In Müller, J.P., Wooldridge,M. J.,andJennings,N. R., editors,
IntelligentAgentsIII — Proceedingsof the Third InternationalWorkshopon AgentTheories,Architectures,
andLanguages(ATAL-96), LectureNotesin Artificial Intelligence.Springer-Verlag,Heidelberg.

Bunt,H. (1996). Interactionmanagementfunctionsandcontext representationrequirements.In Proceedingsof the
TwenteWorkshoponLanguageTechnology: DialogueManagementin Natural LanguageSystems(TWLT 11),
pages187–198.

Carletta,J., Isard, A., Isard, S., Kowtko, J., Doherty-Sneddon,G., and Anderson,A. (1996). HCRC dialogue
structurecodingmanual.TechnicalReport82,HCRC.

Carletta,J.,Isard,A., Isard,S.,Kowtko, J.C., Doherty-Sneddon,G.,andAnderson,A. H. (1997).Thereliability of
a dialoguestructurecodingscheme.ComputationalLinguistics, 23(1):13–31.

Clark,H. H. (1992).Arenasof LanguageUse. Universityof ChicagoPress.

Clark,H. H. andSchaefer, E. F. (1989).Contributing to discourse.CognitiveScience, 13:259–294.Also appearsas
Chapter5 in (Clark,1992).

Cohen,P. R. andLevesque,H. J. (1990). Rationalinteractionasthe basisfor communication. In Cohen,P. R.,
Morgan,J.,andPollack,M. E., editors,Intentionsin Communication. MIT Press.

Cohen,P. R. and Perrault,C. R. (1979). Elementsof a plan-basedtheory of speechacts. Cognitive Science,
3(3):177–212.



Condon,S.andCech,C. (1992).Manualfor codingdecision-makinginteractions.unpublishedmanuscript,updated
May 1995,availableat: ftp://sls-ftp.lcs.mit.edu/pub/multiparty/coding schemes/condon.

Cooper, R., Larsson,S.,Matheson,C., Poesio,M., andTraum,D. (1999). Codinginstructionaldialoguefor infor-
mationstates.DeliverableD1.1,Trindi Project.

Core,M. (1998). Analyzing andpredictingpatternsof DAMSL utterancetags. In Working NotesAAAI Spring
Symposiumon ApplyingMachineLearningto DiscourseProcessing, pages18–24.

Core,M., Ishizaki,M., Moore,J.,Nakatani,C., Reithinger, N., Traum,D., andTutiya,S. (1999). Thereportof the
third workshopof the DiscourseResourceInitiative, ChibauniveristyandKazusaacademiahall. Technical
ReportNo.3CC-TR-99-1,ChibaCorpusProject.

Dillenbourg, P., Jermann,P., Schneider, D., Traum,D., andBuiu, C. (1997). Thedesignof MOO agents:Implica-
tionsfrom astudyonmulti-modalcollaborativeproblemsolving. In Proceedingsof the8thWorld Conference
on Artificial Intelligencein Education(AI-ED 97), pages15–22.

DiscourseResourceInitiative(1997).Standardsfor dialoguecodingin naturallanguageprocessing.Reportno.167,
Dagstuhl-Seminar.

ExternalInterfacesWorkingGroup(1993).Draft specificationof theKQML agent-communicationlanguage.avail-
ablethroughtheWWW at: http://www.cs.umbc.edu/kqml/papers/.

FIPA (1997). Fipa 97 specificationpart 2: Agent communicationlanguage. (Working paper available at
http://drogo.cselt.stet.it/fipa/spec/fipa97/f8a21.zip).

Ginzburg, J. (1998). Clarifying utterances.In Hulstijn, J.andNiholt, A., editors,Proc.of theTwenteWorkshopon
the Formal Semanticsand Pragmaticsof Dialogues, pages11–30,Enschede.UniversiteitTwente,Faculteit
Informatica.

Goldman,A. I. (1970).A Theoryof HumanAction. PrenticeHall Inc.

Grice,H. P. (1957).Meaning.PhilosophicalReview, 66:377–88.

Grosz,B. J.andSidner, C.L. (1986).Attention,intention,andthestructureof discourse.ComputationalLinguistics,
12(3):175–204.

Halliday, M. A. K. (1961).Categoriesof thetheoryof grammar. Word, 17:241–92.

Harel,D. (1979).First Order DynamicLogic. Springer-Verlag.

Heeman,P. A. andAllen, J. (1994). The TRAINS 93 dialogues. TRAINS TechnicalNote 94-2, Departmentof
ComputerScience,Universityof Rochester.

Hintikka, J.(1962).Knowledgeandbelief;an introductionto thelogic of thetwonotions. CornellUniversityPress.

Jackendoff, R. (1983).SemanticsandCognition. TheMIT Press.

Jekat,S., Klein, A., Maier, E., Maleck, I., Mast, M., andQuantz,J. (1995). DialogueActs in VERBMOBIL.
TechnicalReport65,BMBF VerbmobilReport.

Jönsson,A. (1995).Dialogueactionsfor naturallanguageinterfaces.In Proc.of the14thIJCAI, pages1405–1411,
Montreal,Canada.

Jurafsky, D., Bates,R., Coccaro,N., Martin, R., Meteer, M., Ries,K., Shriberg, E., Stolcke, A., Taylor, P., and
Ess-Dykema.,C. V. (1998).Switchboarddiscourselanguagemodelingprojectfinal report.ResearchNote30,
Centerfor SpeechandLanguageProcessing,JohnsHopkinsUniversity.

Jurafsky, D., Shriberg, E., andBiasca,D. (1997). SwitchboardSWBD-DAMSL shallow-discourse-functionanno-
tationcodersmanual.TechnicalReport97-02,Universityof ColoradoInstituteof Cognitive Science.Draft
13.



Kipp, M. (1998).TheNeuralPathto DialogueActs. In Proceedingsof ECAI 98, pages175–179.

Klein, M., Bernsen,N. O., Davies, S., Dybkjaer, L., Garrido,J., Kasch,H., Mengel,A., Pirrelli, V., Poesio,M.,
Quazza,S., andSoria,C. (1999). Supportedcodingschemes.DeliverableD1.1, MATE Project. available
from http://www.dfki.de/mate/d11/.

Lambert,L. andCarberry, S.(1991).A tripartiteplan-basedmodelof discourse.In Proceedingsof the29UWV Annual
Meetingof theAssociationfor ComputationalLinguistics, pages47–544.

Lewin, I. (1998). The autoroutedialoguedemonstrator. TechnicalReportCRC-073,SRI CambridgeComputer
ScienceResearchCentre.

Litman,D. J.andAllen, J.F. (1987).A planrecognitionmodelfor subdialoguesin conversation.CognitiveScience,
11:163–200.

McCarthy, J. andHayes,P. (1969). Somephilosophicalproblemsfrom thestandpointof artificial intelligence. In
Meltzer, B. andMichie, D., editors,MachineIntelligence4, pages463–502.EdinburghUniversityPress.Also
appearsin N. NilssonandB. Webber(editors),Readingsin Artificial Intelligence, Morgan-Kaufmann.

McRoy, S.W. andHirst, G. (1995). Therepairof speechactmisunderstandingsby abductive inference.Computa-
tional Linguistics, 21(4):5–478.

Nakatani,C. H. andTraum,D. R. (1999). Codingdiscoursestructurein dialogue(version1.0). TechnicalReport
UMIACS-TR-99-03,Universityof Maryland.

Poesio,M., Cooper, R.,Larsson,S.,Matheson,C.,andTraum.,D. (1999).Annotatingconversationsfor information
stateupdate.In Proceedingsof Amstelogue’99workshopon thesemanticsandpragmaticsof dialogue.

Poesio,M. andMikheev, A. (1998). Thepredictive power of gamestructurein dialogueact recognition:Experi-
mentalresultsusingmaximumentropy estimation.In Proceedingsof ICSLP-98, Sydney, 1998.

Poesio,M. andTraum,D. R. (1997). Conversationalactionsanddiscoursesituations.ComputationalIntelligence,
13(3).

Poesio,M. andTraum,D. R. (1998). Towardsanaxiomatizationof dialogueacts. In Proceedingsof Twendial’98,
13thTwenteWorkshoponLanguageTechnology: FormalSemanticsandPragmaticsof Dialogue.

Pollack,M. E. (1990). Plansascomplex mentalattitudes.In Cohen,P. R., Morgan,J.,andPollack,M. E., editors,
Intentionsin Communication. MIT Press.

Reithinger, N. andKlesen,M. (1997).Dialogueactclassificationusinglanguagemodels.In Proc.Eurospeech ’97,
pages2235–2238,Rhodes,Greece.

Sadek,M. D. (1991). Dialogueactsarerationalplans.In Proceedingsof theESCA/ETRworkshopon multi-modal
dialogue.

Samuel,K. (1998). DISCOURSELEARNING: Dialogueact taggingwith transformation-basedlearning. In Pro-
ceedingsof the15thNationalConferenceon Artificial Intelligence(AAAI-98)andof the10thConferenceon
InnovativeApplicationsof Artificial Intelligence(IAAI-98), pages1199–1199,Menlo Park.AAAI Press.

Searle,J.R. (1969).Speech Acts. CambridgeUniversityPress,New York.

SeverinsonEklundh,K. (1983).Thenotionof languagegame– a naturalunit of dialogueanddiscourse.Technical
ReportSIC 5, Universityof Linköping,Studiesin Communication.
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