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Abstract

Thereis currentlya broadinterestin dialogueactsanddialogueacttaxonomiesandnewn
usestaxonomiesandstandardizatiomfforts continueto be proposedThis papempresenta
discussiorof issueghatmustbeaddresseih orderto facilitatethesharedunderstandingnd
useof taxonomiesThediscussioris framedin termsof 20 questionsthe answergo which

will helpmake the meaningsof taxonomyelementanoreclearto differentcommunitiesof
users.

Intr oduction

Whenengagingn a studyrelatedto dialoguepragmaticsa researcheis confrontedwith a be-
wildering rangeof theoriesandtaxonomief dialogueacts to chooserom. Moreover, specific
deficitsin ary given theory often lead researcherso continueto develop new taxonomiesto
suit their particularpurposes.To somedegree,this is to be expected;dialogueact taxonomies
canbe seenasa kind of languagefor describingcommunicatie events,new formal languages
(e.g., programminglanguagedik e Java) and (at a slower pace)naturallanguagesontinueto
be created.On the otherhand,in both naturalandartificial languagesthe useof similar signs
for differentconceptsancauseconfusionandmisunderstandingftenwith seriousundesirable
consequenceg®.g.,in programmingdanguagesthe useof = asanassignmentatherthanequal-
ity operatorin a booleancontext; or the firing of an Americancity official for usingthe word
niggardly (of independentcandingaian origin) becausat soundedoo similar to an offensive
racialepitheteuphemisticallyeferredto as“the N word”2. Similar confusionsoftenoccurwhen
oneresearchetriesto interpretthe dialogueacttaxonomyof another For example variouscon-
ditionsareusedto characterizex dialogueactlabeledasi nf or m includingthoselistedin (1).

1By thetermdialogueacts | don't meanto limit discussiorto thosetheoriesandtaxonomieghatexplicitly use
thisterm. Othertermsusedfor the samegenerakoncepincludelocutionary illocutionary, and perlocutionaryacts
(Austin, 1962),speeb acts(Searle,1969),communicativects(Allwood, 1976;Sadek,1991;Airenti etal., 1993),
conversationacts(TraumandHinkelman,1992),corversationalmoves(Carlettaet al., 1997),anddialoguemoves
(Cooperetal., 1999).My remarkshereareintendedo applyto the generaphenomenomulescribedy this rangeof
terms.Dialogueactscanperhapde seemasmostgeneric,atleastin the context of aforum on dialogue.
2WashingtorD.C. Public AdvocateDavid Howard,in Februaryl1999.



Whenoneencountersuchalabel, it is oftennot clearwhich subsebf the constraintsn (1) (or

perhapsioneof them,whenan entirely differentformulationis usedto defineani nf or m) are
meantby the to characterizeéhe labeledutterance.This kind of confusionhasled some(e.g.,
(ExternallnterfacesWorking Group, 1993; DiscourseResourcdnitiative, 1997; FIPA, 1997))
to proposestandardheoriesthat could be well-definedandunderstoodandusedacrossgroups,
while others(e.g. (Allwood,1977;CohenandLevesque;1990))preferto treatdialogueact(i.e.,
illocutionary force)identificationas of only secondarymportance asa derived conceptwithin

amoregenerakheoryof rationalinteraction,usingotherconceptsasprimitives.

(1) a. declaratve moodwasused
b. propositionainformationwasexpressed
c. new informationwasexpressed
d. theaddresseeameto believe whatwasexpressed
e. whatwasexpresseds actuallybelievedby the spealer

f. whatwasexpresseds actuallytrue

It is hardto disputethe claim thatdialogueactsarea usefulconceptgiventhe wide variety
of usesto which they are put. Someof theseusesinclude’: representationsf the pragmatic
meaningof utterancesn dialoguetheorieg(Vandeneken,1991;Bunt, 1996;Poesicand Traum,
1997;PoesicandTraum,1998),building blocksfor grammar®of dialogue(WinogradandFlores,
1986; Bilange, 1991), labelsfor corpusannotation(Carlettaet al., 1997; Alexanderssoret al.,
1998),agenttommunicatiofnanguages$ExternalinterfacesWorking Group,1993;Sidner 1994;
FIPA, 1997;Singh,1998),0bjectof analysisn dialoguesystemgAllen etal., 1996;Bretierand
Sadek,1996),andelemenif alogical theoryof rationalinteraction(Sadek,1991). Despitethis
popularity of the concept,therearestill a numberof issuesthat presentsignificantchallenges
for creatinga taxonomyof dialogueactsthat canbe understoocand usedby researchersther
thanthetaxonomydesignersHere,| will briefly raisesomeof theissueghathave oftencaused
confusionwheninterpretingonetaxonomyof dialogueactsfrom within theviewpointof another
Theseissuesnustbe addresseth orderto have a clearerideaof whatonemeanduy sayingthat
a dialogueact occurred,whetherthe dialogueact taxonomyis meantfor labeling a naturally
occurringcorpus,aspartof a formal theoryof action,or asa system-internatepresentationf
thedialogue.Althoughtherearemary suchissues| focushereon 20, formulatedasquestionsin
homageo the“dialoguegame”’namedn thetitle. For corveniencetheseguestionsaregrouped
into sectionsof relatedquestions.

3Hereandelsavherein the paper examplesaremeantto berepresentatie ratherthanexhaustve; thereis alarge
amountof work in someof theseareas.



Defining Dialogue Acts

1: Which is mostimportant: fit to intuitions or formal rigor?

This questiorhasimplicationsbeyondjust dialogueactdefinitions,andappliesto arny attemptto
provide aformal theoryof commonsenseotions.Very oftenit is difficult to preciselyformulate
comple intuitions usingavailableformal techniquesThe questionthenarisesasto which goal
to sacrificefor thetime being: shouldoneformalizea simplernotionthatdoesnothave all of the
propertieof theintuitive concepie.g.,normalmodallogicsarevery popularasmodelsof belief
(c.f., (Hintikka, 1962)),yet they have the propertyof logical omnisciencewhichis certainlyun-
desirableasa modelof humanbelief); or shouldonesacrificesomedesirablgormal properties,
suchasamodel-theoretisemanticsnecessargndsufficientconditionsfor cateyories,or sound-
nessandcompletenessf aninferencesystem.Theanswewill dependnthe purposeso which
the conceptis to be put: if the primary goalis to discover and prove propertiesof the system,
formal propertiesarenot easilysacrificed.On the otherhand,if the goalsaremoreempirically
motivated,awell-definedconceptwithin aformal systemmaynot be closeenoughto theunder
lying concepto beuseful,but anunderspecifiedoncepwithoutsomeof theseformal properties
may suffice for the taskat hand(corpuslabelingor usein a computerprogram). Thereshould
alsobe a placefor intermediatgointsthat make somesacrificesat eachside,while striving for
maximumutility for agivenpurpose.

In particular with respecto dialogueacts,it canberelatively easyto stateprecisedefinitional
conditionsof occurrenceawithin a formal logic of action, but a problemmay arisewhenthese
conditionsdiverge from a moreintuitive (andintuitively useful) notion of actionthatempirical
analystsanddialoguesystendesignersvould actuallylike to use.

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

Therearedifferenttasksonemight be attemptingwhendefiningthe meaningof a dialogueact.
Is it to provide anaccountof whensomeonanight bejustifiedin describinganoccurrenceising
asentencéeadedvith aparticularverb(e.g.,inform, reques}, or to provide atechnicalvocalu-
lary to compactlydescribevarioustypesof occurrences corvenientways,for usein analyzing
aspectof interaction?As (Allwood, 1977)warns,theseende&ors shouldbe clearly separated,
evenif onemightwantto usesimilar categyoriesto describeeach(asis donein (Allwood,1980)),
or maintaina positionof identity of semantiandconceptuastructure(Jaclendof, 1983).Intu-
itions, or annotationby nawve coderswithout instructionsto the contrary maytendto focuson
the former enterprisewhich may have undesirableconsequencedependingon how the taxon-
omy is to be used. The key questionis how muchweight, if any, shouldbe givento linguistic
intuitionsaboutwhenit is trueor appropriateo usea particularsentenceontaininga speectact
verbto describeanoccurrenceFor Lexical Semanticsthesdinguistic intuitions (or similar ex-
aminationsof actualusage)reparamount{barringissuesof polysemy).On the otherhand,the
intuitions might not be usefulwhendevising an ontology of action— suchan ontology might,
for independentlynotivatedreasonsdivergefrom the classificationsnadein naturallanguages.



3: Under what conditions may an action be said to have occurred?

Therearea numberof differentcriteriathat are beingusedto decidewhetheror not an action
occursin a givensituation. (Allwood, 1980)usesfour criteria, shavn in (2), eachof which can
be a sufficient conditionfor ascribingthatan actionhasoccurred. On the otherhand,noneof
theseconditionsarenecessaryor actionascription.

(2) a. intentionof performer
b. form of thebehaior (e.g.,linguistic form)
c. achievedresult

d. contet in whichthebehaior occurs

While it is certainlycoherento defineactionsin termsof meetingminimal conditionsalong
ary of thesedimensionsijt is lessclearthatthis is the mostusefulway of capturingthe gen-
eralizationsover actsthat consumerf a dialogueact taxonomywould like to express. E.g.,
onemay be interestedstrictly in the result,intention, or contet, or perhapsn the relationship
betweerform andresult. In the mostcentralcase all four kinds of conditionswill hold; how-
ever one mustknow whatto do whenonly somebut not othershold. One shouldespecially
take careto avoid definingdialogueactsaccordingto, say a certainsetof resultsholding, and
thenidentify instance®f theseactsoccurringusingonly oneof the othercriteria, asthis would
leadto anunjustifiedclaim of theresultsholding. Using differentcriteria (e.g.,resultsonly vs.
intentiononly) canalsoleadto misunderstandingsetweentheorists(or coders)asto whether
a particularacthasbeenperformed.andwhetherthe performancef anactimpliesa particular
resultholding.

As anexample,considera characterizatioof aninform act,givenin (3).

(3) a. intentionof performer:thatrecever comesto believe propositionp.

b. form of the behaior: spealer uttersa declaratve sentenceavith propositionalcontent
p.

c. achievedresult: spealer andhearemutually believe p.

d. contet in which the behaior occurs: Spealer andhearerin contact,spealer believes
p, hearerdoesnot believe p.

Onecould,of courseguibblewith ary of thesecharacterizations termsof beingtoo strong
or too weakto capturethe meaningof inform, or perhapsiecidethatthey aremoreappropriate
for someotheract(e.g.,statementassertior). For example,onemight producean utteranceof
thesameform, whennotall of thecontext conditionshold, or in whichthespealerhasadifferent
intention.

Which kindsof conditionsandwhetherthey arenecessarwill alsodependnthetaskbeing
attempted Comparefor example,thetasksof discoveringlexical semanticcomparedvith the



taskof constructingan actionontology asdiscussedn the previous question.Also, it makesa
differencevhetherthisascriptionis madefrom thepointof view of anonlinedialogueparticipant
(suchasadialoguesystem)or an externalobsenrer, e.g.,an offline annotatorof a pre-collected
dialoguecorpus(seealsoquestion 6).

4: What is the role of spealer intention?

Intentionis usually given a someavhat privilegedpositionwith respecto determiningwhat di-
alogueacts(or actions,in general)have beenperformed,viz, the first criterionin (2). Some
would definedialogueactson the basisof the intentionbehindthem,while otherswould equate
illocutionary actswith recognitionof this intention (basedon the notion of meaningin (Grice,
1957)).A problemwith thisapproachs thatdefinitively interpretingtheintentionof thespealer
requiresmind-readingon the partof the hearer Anotherproblemis thatsomedialogueacts(like
otheracts)can, at times, be performedunintentionallyor with an only ex postfactocommit-
ment. Finally, aswith otheracts,onemay performthemwith variousgoalsin mind—it maybe
unnecessaro discover theactualintentionin orderto recognizeanactor its effectsin context.
For example,a declaratve utterancanight be performedwith the intentionto causethe hearer
to adopta beliefin the statedproposition p, asin (3a). However, the sameutteranceanight very
well be performedif the spealer intendsinsteadto causethe hearerto believe thatthe spealer
believesp. Or intendsto causethe hearerto believe that the spealer wantsthe hearerto be-
lieve p. Or the conjunctionof somesetof these(or othersimilar conditions).For thesereasons,
somepreferto keepdistincttheissuef intentionrecognitionanddialogueactattribution, even
thoughthey arerelated.

5: What is the role of addresseauptake?

Regardlesof spealer intention,mary dialogueactdefinitionsrequire for eventhe mostlimited
notion of successsomechangedo the addressebasedon understandin@f the utterancen a
particularway. Noticing whetherthe addressebasactuallyunderstoodn a particularway can
oftenrequirejust asmuchmind-readingon the part of the spealer asintentionrecognitionre-
guiresonthepartof thehearer Laterutterancesn adialogueoftenprovide moreclues,andthus
somege.g.,(ClarkandSchaeferl989; TraumandHinkelman,1992)requirea groundingprocess
(in the later caseby performingotherkinds of dialogueacts)beforeconsideringsomedialogue
acts,suchasinform, requesto have beensuccessfullyperformed. This involvesthe giving of
positve andnegative feedbackAllwood et al., 1992)abouthow utterancesverepercevedand
understood.

A ngyotiationof meaningcanalsooccur(McRoy andHirst, 1995),severing completelythe
link betweerthedialogueeffectsandoriginal spealer intentionsor addresseaptale.

6: What point of view should be taken regarding performance of acts?

Thereare several points of view which may be taken whenregardingthe performanceof dia-
logueacts. Relatingto the previoustwo questionsarethe spealer's andhearers point of view,



respectrely. Also, thereis a negotiated collaboratve point of view of the spealer-addressee
team, which may differ from the private views of eachof the participants. Thereis also a
normatve-corventionalpoint of view, which canmake referenceto socialinstitutionsbeyond
justthespealer hearempair, in orderto determinevhatactshave beenperformede.g.,whethera
spealer hascommittedherself). Thereis alsotheissueof time with respecto codingor ascrip-
tion of acts:is it anon-linedecisionmadeat thetime of performanceor usingonly information
availableatthetime of performance)or is oneallowedto considersubsequenttterances/action,
aswell, beforedecidingwhathappened?

Pointof view is relatively straightforvardfrom theinternalperspectie of a dialoguesystem
(althougha systemmight still needto reasonaboutthe interlocutors point of view, including
informationdiscoveredat subsequenime points,in diagnosingnisunderstandingMcRoy and
Hirst, 1995)or constructinga negotiatedview). It is, however, far from clearwhatpoint of view
shouldbe taken by coders(andhow they shouldestimatethe spealer’s or addresses’point of
view without mind-reading) Lik ewise,in definingthe actsor giving themalogical semanticsit
may be necessaryo take point of view into account.

As anexample,considerthe caseof afeedbackeply of aword or phrasefollowing adeclar
ative utteranceby the otherspealer. Therearesereral differentgroundingfunctionsthat could
be performedby this secondutterance suchasadknowledgmentrepair, requestor repair, or
requestor confirmation(TraumandAllen, 1992). Thelattertwo couldperhapsedistinguished
from theformerby prosody:questioningntonationcouldindicatelack of certaintyaswell asde-
sirefor furtherfeedbackwhile declaratve intonationcouldindicateoneof theformerfunctions.
One could distinguishacknavledgmentfrom repair by decidingwhetherthe secondutterance
repeatqor paraphrasegheinformationin the former (acknowledgment or changesomepart
of it (repair). However, this decisionrequiresa point of view, indicatingwho believesit to be
the sameor different. Especiallywith currenttechnologyspeechrecognitionsystemsthereis
a significantlikelihoodthat a systemmay “repeat” what it thoughtit heard,while in actuality
producingsomethingdifferentfrom whatwasactuallysaid. It is alsopossible(thoughperhaps
lesslik ely) thata systemintendsto correctbut endsup repeatingvhatwasreally said. Thesame
issuescomeup (thoughwith lessfrequeng) in human-humamornversation.

Dialogue Act Components

7. How areactionsusedin alogic?

In formal theories,actionsare usually seenas transitionsfrom statesto states(or worlds to

worlds),while dialogueactsareseenasspecialcaseof actions(thoughseequestionll). Theo-
riesof actionproposedy Artificial Intelligence(Al) researchergenerallyassociatseveralsets
with actions: a setof effects (constraintson the resultingstate),a setof pre-conditiongcon-
straintson the initial state),anddecompositiongsubactionghat, performedtogetherconstitute
theaction)?

4(Pollack, 1990) focuseson enablingconditions ratherthan pre-conditions and geneiation conditionsrather
thandecomposition(following (Goldman,1970)).



In termsof the cateyoriesgivenin (2), the effects corresponddo the achiesed result, as-
pectsof context andintentionmay berelatedto the pre-conditionsandthe form of thebehaior
is characterizedy the decompositions.The Al theoriesof action generallyinclude require-
mentson eachof theseaspectsso thatthe axiomsin (4) hold (whereX is an actiontype, Pre
andEffects arethe preconditionsandeffectsof this actiontype,andprev, now andnext are
“consecutve” time points)® (4a)involvesreasoningrom felicitous performanceo effects,(4b)
involvesreasoningrom performanceo preconditionshaving held, and(4c) involvesreasoning
from performanceof subactiongo performancenf the mainaction. In addition,somethindike
thescheman (5) is used(althoughusuallyonly in anabductve or circumscriptve senserather
thanasa soundaxiomdescribingall circumstances)or reasoningrom subactionto intention
ascription(planrecognition).Theseaxiomscanalsobe usedto helpdetermingnconsisteng of a
(default) interpretationywhichmaythenbeacueof anindirectspeectact,or amisunderstanding.

(4) a. Pre(X,now) A Try(X,now) — Effects(X, next)
b. Done(X,now) — Pre(X, prev)

C. Pre(Y, prev) Adecomp(Y, {Xy,...,Xp, }) AVXi<i<n : Done(X;, now) — Done(Y,now)

(5) Do(A,X) A decomp(Y,{...,X,...}) = Intend(4,Y)

8: What is context?

Giventhegeneraframework for actionsin the discussiorof the previousquestionalargeques-
tion remainsasto whataspectof the situationarerelevantaspotentialconditionsfor defining
typesof dialogueactperformanceandwhataspectare(directly) affected. Somelogical models
mightallow thetruth valueof arny representablpropositionto be a possibleconditionor effect.
This must,of course befilteredthroughthelensof “point of view” (seequestion6). Generally
therearethreemorespecialsortsof informationusedfor conditionsandeffectsof dialogueacts.

First,thereis anotionof dialoguestate asencodedsstatein adialoguegrammarWinograd
andFlores,1986; TraumandAllen, 1992;Lewin, 1998),or someotherstructuralrepresentation
of contet (e.g.,(Ginzhurg, 1998)). Using the dialoguegrammarapproachgcertainactsmay be
definedwith a pre-conditionthatthe dialoguebe in a particularstatein the transitionnetwork,
while the effectswill include a transitionto a new statein the network. Or, using a different
notionof informationstate ,onecouldstipulatea pre-conditiorthatit is only possibleto perform
ananswerif thereis arelevantquestionunderdiscussior(seealsoquestionl?2).

The secondkind of information,the mostpopularin the planningapproachjs in termsof
mentalstateqe.g.,belief intention) of the spealer andaddressee(gCohenandPerrault,1979;
Allen andPerrault,1980). For instance pre-conditionsof aninform act may includethe latter
two conditionsin (3d). Effectswill includenewnly adoptedbeliefsandintentions.

SDetailsof axiomsof this sortobviously vary quitea bit dependingn thesyntaxandsemantic®f thelogic used,
e.g.,whetherDone means‘happenedn the immediatelyprior statetransition” or someloosersenseof happened
recently



A third kind of informationis in termsof the socialobligationsandcommitmentsindertalen
by the dialogueparticipants(Allwood, 1994; Poesioand Traum, 1998; Traum, 1999; Singh,
1998). Exampleeffectsinclude commitmentsto statedpropositions,and commitmentsto do
promisedactions. Pre-conditionsof this sort are more rare, though could be formulatedfor
dialogueactssuchexcuseswhich presupposa sortof obligationto act (which hasnot beenor
will notbe performed).

Mostapproachewill actuallycombinetwo or threeof thesekinds of conditionsandeffects.
Theremayalsobe othertypesof effects,not easilyclassifiablanto thesecateyories.

9: What kind of conditions are mostappropriate?

Thenotionof pre-conditionis oftencriticizedasmeaningoo mary differentthingsin relationto
planningandreasoningaboutaction(e.g.,(Pollack,1990)).Firstof all, thereis thegeneraissue
of enablingconditionsvs. applicability constraints- the former beingthosethatcanbe planned
to achieve, while thelatterdescribeconditionsin whichthiskind of actionshouldbe considered.
If the enablingconditionsdo not hold, a morecomple planis formedto achiee the conditions
sothatthe actionunderconsideratiormay be attemptedjf the applicability constraintsdo not
hold, the actionwill be droppedfrom considerationand someotheraction (or setof actions)
will be consideredinstead.Thereis alsotheissueof whethertheseconditionsarenecessarpr
sufficientfor (successfulperformancef theaction.

Many corvenientdialogueactsactually have few if any actualpre-conditionsjn the sense
thattheactioncannot occurif the conditionsarenot met. Conditionsareoftenformedin terms
of eithernormal 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 actionis felicitous and also
needingo characterizenon-felicitougperformance.

The kinds of conditionsto representn a theorywill alsodependon the type of cognitive
tasksto be performedusingthe acts: dialogue act planningand performanceor dialogue act
recanition. For theformer(e.g.,usingaxiom(4a)),onemight caremoreaboutsufficient rather
thannecessargonditions. For the latter (usinge.g.,axiom (4b)), however, one might be more
interestedn necessargonditions(to usethis asanaxiomratherthanasa defaultrule).

10: How should an unsuccessfulct be distinguished from a failed attempt to perform an
act?

This questionis relatedto the differencebetweersuccesandsatisfactionof a speechact (Van-
deneken, 1990). The former hasto do with whetherthe actwasactuallyfully performed the
latter with whetherthe propositionalcontentis (or becomesjrue. If oneusesa socialcommit-
mentapproachthenonemaysaytheacthasbeenperformedf thecommitmentsareestablished,
and(fully) successfuif its intendedperlocutionaryeffects(Sadek,1991)or evocative intentions
(Allwood, 1995)areachieved.

As anexample,considerarequesby agentA to agentB, for B to do someactionx, schemat-
ically: Request (A, B, Do( B, x) ) . Onemustnow determinavhich of the conditionsin (6) to



associatavith anattemptvs. successs. satishiction. Condition(6f) seemsufficientto describe
an attemptedrequestwhile (6a) is necessaryor a fully satisfiedrequest.Succesgriteria are
more difficult to agreeupon, however (seealso question(8)). Accordingto the mentalstates
approachsuccessfuperformancef therequesmight be (6b), or (6e)(in thelattercase requir
ing anadditionalassumptiorof cooperatrity to leadto (6b) andthen(6a) (CohenandPerrault,
1979)). The socialcommitmentsapproachwould favor (6¢) (Allwood, 1994),or (6d) (Traum,
1994)(in thetheory (6¢) would comeaboutonly asaresultof acceptancef therequest).

(6) a. Do(B, X)
b. Intend(B, Do(B,x))
c. oliged(B, Do(B,x))
d. Qoliged(B, Address(B, Actl : Request(A B,Do(B,x))))
e. Believe(B, Want (A Do(B,x)))
f. Try(A Request (A B, Do(B,x)))

Anotherissueconcernghekindsof actionsinvolvedin leadingto succes®f theaction(and
the associateaffects). Is a single utterancg(in the appropriatecircumstancesgnough,or is a
groundingprocesqClark andSchaefer1989; Traum,1994)neededt is certainlymostlikely
thatanaddressewiill not performarequestedct(6a) (or intendto performit (6b)) if shedoes
not hearor understandhe request.Lik ewise, it is debatablevhetheronewould even have the
obligationto performtheact(6c) undersuchconditions.Shouldonethensaythattheactwasnot
performedequatingsuccessvith achiezedresult,asin (3c)), or thattheresultsdonotnecessarily
holdwhenanacthasbeenperformed?

Relationshipsand Complex Acts

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

Oneof the mainintuitions behindspeechacttheory (Austin, 1962)wasto connectspeechacts
with otheractions.However, differenttheoriesmay maintaina crisp or moreblurreddistinction
betweerdialogueactsandnon-communicatie acts. Somewanta cleardistinction,while others
would want to usethe samelogic of actionto accountfor both. (Litman and Allen, 1987)
distinguisheddialogueactsas being meta-acts defining discourseplansas having other plans
(domainor discourseasparameters(Lambertand Carberry 1991)alsodistinguishdiscourse,
domainandproblemsolvingplansandactions.

Dependingon the answerto question8, somemay wantto describedialogueactsashaving
a differentsort of effect on the dialoguecontext, mentalstates,or social contet than canbe
achievedwith otherkindsof action. Anotherdifferencebetweerdialogueactsandmary sortsof
physicalactionis thatdialogueactsinvolve multiple agentssincethereis atleasta spealer and
addressemvolved. Seealsoquestionl 3.



12: What is the relationship betweendialogueactsand dialogue structure?

Dialoguestructureis usedfor avarietyof purposese.g.,for calculatingreferentialaccessibility
topic and focus, and global coherenceof utterances.There are several optionsasto how to

view therelationshipbetweerdialoguestructureandthe dialogueactsthathave beenperformed.
Someconceve dialoguestructureasbeingwholly dependentn the structureof performanceof

dialogueacts(e.g.,grammasbasedapproachesuchas(SinclairandCoulthard,1975)). Others
useadifferentsortof structurenotdirectly composeaf the performancef dialogueacts,which

is sensitve to otheraspectf the utterancesor is primarily constructedrom the actiity that
the participantsare engagedn (Allwood, 1995; Groszand Sidner 1986). In this latter case,
it remainsto be explicatedwhat effect (if any) performanceof differentkinds of dialogueacts
have on this dialoguestructure. Dialoguestructureis also often usedas one of the aspectof

contet for dialogueactperformanceservingasthe sourceof pre-conditiondor actdefinitions,
andasinput for a processof actionrecognition. For example,one might wantto saythatan

answeractis only possiblegiven someconfigurationof dialoguestructure. One might frame
this eitherin termsof previous acts(e.g.,aninformationrequestact hadjust beenperformed),
or in termsof othersortsof structure(e.g.,thereis a QuestionUnder Discussiorfor which this

actprovidesthe answeyregardlesof whetherary particularacthappenedo bring the question
underdiscussion).

13: Arethere multi-agent dialogue acts?

As mentionedn relationto question5, someresearchersiew the performanceof mostillocu-
tionary actsasa collective performanceof multiple agentsjn virtue of the groundingprocess.
Other candidatedor multi-agentactioninclude notionsof higherlevel actvity suchasgames
(SeverinsonEklundh,1983)or exchanges(SinclairandCoulthard,1975),or collaboratve com-
pletionswhereonespealer finishesanothers sentenceThereareseveral difficultieswith these
kinds of acts,however. Thefirst is relatedto reliable taggingand decidingwhat aspectof a
dialoguearerelevantpartsof the collaboratve action. Findingtheright “units” atwhichto apply
thetagscanbeadifficult procesgsee.e.g.,discussionsn (DiscourseResourcdnitiative, 1997,
Nakataniand Traum, 1999)). This difficulty is compoundedvhenthereare multiple actswith
differentboundariege.g.,the multi-agentact andthe single-agentomponenof a multi-agent
actperformedby a spealer within anutterance).

Anotherissueis that one will needa more comple logic to representmulti-agentaction
thanis neededor representingingle agentaction. For example,if oneneedsto reasonabout
the single-agentomponentsas well asthe multi-agentact, then one needsa logic allowing
simultaneousaction and a methodfor relating the two actions(e.g., using somethinglik e the
proposain (Goldman,1970).

14. Can dialogueactsbe “composed” of more primiti ve acts?

If adialogueacttaxonomyhasmultiple strataof acts,thenthe questionbecomesvhetherthese
strataareconcevedof aslevelsor ranks accordingo theterminologyof (Halliday, 1961). That
is, whethertherecouldbe somegrammaior recipefor performancef anactof onestratumusing



actsof alower stratum,in theway thatsentencesanbe composeaf wordsandphrasegrank),
or whetherthesearedifferentkinds of phenomenaljk e the distinctionbetweenphonologyand
syntax(level). For example,the four tiersin the systemof (Sinclair and Coulthard,1975)is
conceved of asrankswithin a general‘discourse”level. Also, the chedk gamein the Maptask
codingschemgCarlettaetal., 1997)is composef aninitiating chek move, alongwith other
movesthataccomplishthe purposeof the check. On the otherhand,the multi-tiered systemin
(Traumand Hinkelman,1992)is organizedin levels (at leastfor the lower three strata),and,
althoughcorespeechactslik e inform areonly successfullyealizedat the point of a completed
structureof groundingacts thereis no relationshipbetweerthe type or sequencef grounding
actsperformedandthetype of corespeeclactsthatarerealized.

Within theplanontologydescribedn thediscussiorof question7, thisamountdo aquestion
of whetherthe decompositiorof a dialogueact containsonly otherdialogueacts,or involves
someothersortof realization.

15: Can multiple dialogueactsoccur at the sametime (performed thr ough the sameultter-
ance)?

Sincemostutterancehave multiple functions,the answemwill 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 canaccommodatsimultaneousctionor level-geneation (Goldman,
1970). Simpleversionsof, e.g. the situationcalculus(McCarthyandHayes,1969)or dynamic
logic (Harel,1979)do not, which makesit difficult to formalizethis kind of phenomenonLik e-
wise, within dialoguesystemsyreasoningaboutactoccurrences oftenmadenot on the basisof
necessarand sufficient conditions,but on closenes®f fit, usingabductve (McRoy andHirst,
1995)or statisticalmethodqReithingerandKlesen,1997). Suchmethodgyenerallyareusedto
decideon a particularlabelwhile excluding others,e.g.,decidingthataninterrogatve utterance
is an indirect requestbut not a question. Finally, in tagginga corpus,it is often tediousand
unreliableto try to codeall possibleoccurrence®f all functions,and so designersof coding
manualsoften instructannotatordo label only the mostsignificantfunction (in the opinion of
the codingtaskdesigner)e.g.,the codehigh principlein (CondonandCech,1992). It is im-
portantto be explicit aboutsuchassumptionsandwhethermultiple dialogueactsareassumed
to be allowedto happerat the sametime, andwhat the meaningof somethingnot beingcoded
is: assumedccurrencéperhaponthebasisof someothertag),assumechon-occurrencegr no
statemenaboutoccurrencer non-occurrenceln the Condon-Ceclschemepnecould deduce
thata “higher” acthadnot occurred put no suchdeductionis warrantedaboutthe occurrencef
a“lower” act.



Taxonomic Considerations

16: Can the sametaxonomy be usedfor differ ent kinds of activities?

Therearetwo relevantnotionsof actwity here.Firstis themeta-acttity of recognizingor coding
dialogueacts,which is the concernof question20. Relevanttypesof meta-actiities include
logical reasoningsystemparticipationin a dialogue,andcorpusanalysis.For the meta-actity
of attributing dialogueactsto utteranceghereis alsotheissueof whethetthisis anon-lineor off-
line attribution, andthe amountof lookaheadallowed (seequestion6). Herel will concentrate
ontheactwvities thatthedialogueparticipantsareengagedn.

There are a numberof different dialogueactvities that peoplehave beendesigningtax-
onomiesof dialogueactsfor. SomeexamplesncludecasuakornversationJurafsky etal., 1997),
classroomdiscourse(Sinclair and Coulthard,1975), and variousflavors of task-orienteddia-
logue,suchasinformationseeking(vanVark etal., 1996),collaboratve schedulingAlexander
ssonetal., 1998),anddirectionfollowing (Carlettaetal., 1997).

Taxonomieglesignedor differenttasksor genref dialoguetendto be quitedifferent(e.g.,
evenwithin the generakrealmof task-orientedcooperatre dialogue,meeting-schedulings. di-
rectionfollowing). To someextent, this is to be expected,sincedifferentgenreswill have dif-
ferentfrequenciesf acts. This canbe seenin Table 1, which comparesight coding efforts,
shaving for eachthe percentagef utteranceshatwerelabeledwith varioustags.Mostcellsac-
tually show the percentagef utterancesabeledwith oneof asetof tagsratherthananindividual
tag,usingtheinterschemesquivalenceproposedn (Klein etal., 1999)° Thefirst two columns
usethe DRI codingscheme(DiscourseResourcénitiative, 1997)andthe manualin (Allen and
Core,1997).Two differenttaskswerecodedn theseefforts, however: in thefirst, dialoguesvere
aboutplanningthe movementsof trainsandcommoditiesHeemarmandAllen, 1994, while in
the secondthe dialoguesnvolved more complec disastermanagemenplanning(Stent,2000).
Thethird columnshaws codingof the SwitchboardCorpus(Jurafslky etal., 1998)usingavariant
of the DAMSL tags(Jurafsly et al., 1997). The next two columnsdepictcoding efforts using
theHCRC codingschemgCarlettaetal., 1996),0n the sametask,Maptask.Thefourth column
shaws resultsfor the HCRC corpus(Carlettaet al., 1997¥, involving Scottishstudentswhile
thefifth columnshonvsthe DCIEM corpus,involving Canadiarmilitary personne(Taylor etal.,
1998). The lastthreecolumnsinvolve variantsof the Verbmobil Tasks. The last one usesthe
first VerbmobilcodingschemgJekatet al., 1995),0n a Germancorpusof schedulingdialogues
(Kipp, 1998). The sixth andseventhusethe revised schemgAlexanderssoret al., 1998)on a
wider variety of tasks the sixth columnshawving Englishspeakingsubjectsthe seventhshowving

5The comparisonshereare very rough, sincethe proposedequivalencesmight not hold in all cases.For one
thing, thefirst schemdin thefirst two columns)allows anutteranceo belabeledwith multiple tags,while thelatter
donot. Thenumberdor thesecolumnsthusdo notequall00%,sincethe percentagearebasedn utterancesather
thantags.Othercolumnsfail to reach100%dueto somecodesin incomparableatayories.Also, while thereis no
correspondingatayoryfor questionsn theVerbmobilschemeit is likely thatthe subjectgid askquestionsthough
theseprobablywerecodingasrequestsLik ewise,mary of thefeedbackcodesareprobablyalsoacknavledgments.
’TRAINS Statisticsfrom Mark Core,personacommunication See(Core,1998)for detailsof the annotation.
8HCRC MaptaskStatistics personatommunicatiorfrom Amy Isard.



Damsl Damsl SWBD-Damsl | HCRC HCRC Verbmobilll Verbmobilll | Verbmobill

TRAINS Monroe | Switchboard HCRCMaptask | DCIEM | Verbmobil Verbmobil Verbmobill
Maptask | English German German

statement explain Inform,...

45.9 51.4 49 7.9 7.9 22.8 21.2 12.2

info-request guestions querycheck,align

15.2 9.9 4.9 23.5 20.3

action-diroo instruct request,suggest

12.2 12.9 0.7 15.6 15.2 26.0 27.0 32

commit,ofer commit

23.8 16.8 0.1 0.5 0.8

corventional

25 0.6 1.4 134 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 12.3 135

reject reject,aplained

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 acknavledge backchannel

30.2 28.5 23 20.5 28.1 3.6 3.3

non-understand

1.2 0.5 0.1

Tablel: Percentag®istributionsof DialogueActsin CorpusCoding

Germanspeakingsubjects’

As canbeseentherearesomestriking differencesn distributionsof acttypesacrosshevar
iousdomains schemesandcorpora.For example,roughly 50% of utterancesrestatementin
the Switchboardcorpuswhichis concernedvith casuakcornversationwhile the Maptaskefforts,
concernedwith instructiongiving/following, have only 8% of utterance$abeledwith the equi-
alenttag, explain. Corversely the Maptaskdialogueshave over 15% of utterancesnarked as
instruct, while Switchboarchaslessthan1% of utterance$abeledasaction-directive Different
tasksand coding purposesnay alsoplacedifferentdemandsn specificity of a taxonomy(see
guestionl8), e.g.,to have an appropriateeliability andperpleity for a given coding purpose.
While it is hardto seefrom Tablel, sinceindividual tagsareclusteredor comparisorpurposes,
therearelargedifferencesalsobetweerthe numberof tagsin thesecodingschemese.g.,12tags
in the HCRCschemeys. 34 tagsin Verbmobilll.

Someresearchertopethat thesedifferenttask specific“sub-taxonomies’might be fit to-
getherwithin a coherentgeneraltaxonomyof actsin dialogue. A generaltheory might also
betterallow oneto useactdistributionsto identify actvities or genresof actwities aswell as
episodesvithin anactvity. The DRI grouphasbeenworking towardthe goal of a generalpur-
poseschemehat might have moregeneralapplicability (at leastwithin the generalcategory of
task-orienteddialogue)(DiscourseResourcdnitiative, 1997; Coreet al., 1999)). The SLSA
projectat Gothenlirg University is investigatingmore generallythe issueof corpuscollection
anddialoguecodingof spokenlanguageactvities (Allwood,1999).

9Verbmobilll statisticspersonatommunicatiorfrom MichaelKipp.



17: Can the sametaxonomy be usedfor different kinds of agents?

As well as consideringdifferentcommunicatre actvities, we may also considerwhetherthe
sametaxonomycould cover situationsof humanscommunicatingwith humans ,humanswith
machinesandmachineswith machines Otherpossibilitiescouldalsoincludehumanswith an-
imals or animalswith animals(or possiblyeven animalswith machines).Again, the hopeof
mary researcherss thatthe sametaxonomiegqat a suitably abstractevel, concerningsomeof
the lack of subtletyof machinecommunicationcould be usedfor ary of thesesetsof agents.
Some(e.qg.,(Jonsson1995)),however, have pointedto the differencesn communicatiorstyles
betweenhuman-humarand human-machineommunicationas a motivation for differenttax-
onomiesandnot carryingovertoo mary insightsfrom onesettingto the other

Evenwhenonly humansarecommunicatingthereis still animportantissueof the medium,
e.g.,faceto face,spolenlanguageonly, or multi-modalcomputemmediatedcommunicatiorof
variousflavors. Theseissueswill certainlyhave a bearingon the distribution of acttypes. For
example thereis muchmoreexplicit groundingn spolendialogue(> 95%(TraumandHeeman,
1997))thancomputerchat(~ 40% (Dillenbourg etal., 1997))°, andmoreexplicit verifications
from computersystemswith relatively poorspeectrecognitionthanbetweerfluenthumans.

We canseefrom Tablel thatevenwithin the sametaskgroup,andusingthe samemediumof
spolenlanguagewe canseesignificantdifferencesn someof theactdistributions,e.g.the dif-
ferentamountof acknavledgmentgperformedduringMaptaskby Canadiammilitary andScottish
studentspr for the Verbmobilll participantscontrastingenglishandGermanspealers. While
usingthe samecoding schemdor differentcorporainvolving differentparticipantgroupsmay
allow investigationinto socialand/orstylistic differencedetweenspealer groupsandbetween
individuals, it may not be ideal for, e.g., purposeof statisticaltraining of computersystems
within the style of a singlegroup (in which case,onewould wanta schemewith maximaldis-
criminationof the codingdecisions).

18: How detailed should a dialogue act taxonomy be?

Thereare mary subtlegradationsan speechact verbs,often relatingto differentfacetsof the

participantsor normatve attitudestowardsthe contentof the act (e.qg., state assert,inform,

confessconcedemaintain ...). Thequestiomarisesasto how mary of thesedistinctionsshould
be capturedwithin a dialogueact taxonomy One key issueis whetherone wantsto capture
generalization®r distinctions. Also, thereis often a trade-of betweenproposingmary acts,
to preciselycapturesubtledifferencesn conditionsand effects and the reliability that canbe

attachedo a codingeffort usingthesetags,given inevitable ambiguityin particularsituations
(notto mentionthepotentialfor codersotsharinganunderstandingf theintendedistinctions).

If possibleit may be bestto arrangethesefine distinctionswithin a hierarchicalor lattice

structure(asis doneby, e.g., (Allen and Core, 1997; Alexanderssoret al., 1998)), so that a

degreeof specificitymaybechoserthatis appropriatdo the particulartask. Oneissueis whether
theoristsandcoderscanagreeon the hierarchicaktructureof relatedacts,which, in somecases,
maybe morecontroversialthanthe basdabelsthemseles.

1%Note, however, thatthesestudiesconcernediifferenttasks.



19: Where should complexity berealizedin a codingtaxonomy?

Giventhat utterancesn dialogueare generallymulti-functional, the questionarisesasto how

bestto capturethis multiplicity of functionsin a taxonomy Therearetwo extremes:oneis

to separateout eachfunction and codeit separatelywhich requiresmultiple labelsfor each
utterancepnefor eachfunction. The advantages anability to usefairly simpleactdefinitions,
eachwith fairly clear semanticsand ascriptionconditions. The disadwantageis that thereare

a large numberof taggingdecisions— onefor eachfunctionaldimension,which, if codedby

humanannotatorsleadsto afairly onerougaggingtaskandlowerreliability onsomedimensions
dependingn annotatorttentionandatunemento eachphenomenonT his approachs takenby

(DiscourseResourcénitiative, 1997;Allen andCore,1997).

Theotherextremeis to combinesetsof coherenbundlesof dialoguefunctionsinto complex
labelsandusetheselabelsfor codingdialogues.The advantages a potentiallyeasierandmore
reliable coding task, especiallyif the samebundlesappearrepeatedlywithin a given coding
effort. The disadantages thattheremight be mary possibleactsif mary differentcollections
of functionsco-occurin the corpus.If only someof thesefunction-hundlesareassignedabels,
thenit may be difficult to decidehow to codean utterancehat sharessome(but not all) of the
featuresof onelabel, while having somefeaturesfrom another This approachcanalsolead
to missingconnectionsdetweendifferentactsthat sharesomeof the featuresmakingit hard
to analyzeexistenceof thesefeaturesfrom the codeddata. This approachis taken by the first
VerbmobilcodingschemgJekatetal., 1995).

It is alsopossibleto find taxonomieghat take a moreintermediatepositionthaneitherex-
treme, attemptingto capturesomeof the advantagesof each. For example,the Switchboard
DAMSL schemeusesmary ideasfrom (DiscourseResourcdnitiative, 1997; Allen and Core,
1997),while moving towardthe otherextremeof codingin discrete mutually exclusive bundles
ratherthanmultiplesdimensionsTherearealsoproposalgo dothis for themainDRI schemeas
well (Coreetal., 1999). Theseschemesitill retainthe theoreticalconnectiorto the multi-layer
DRI schemeandsoit shouldstill berelatively straightforwardto determinandividualfunctions.
Likewise, it shouldbe possibleto defineoptionalratherthanmandatorymacioswhich combine
convenientbundlesof featuregogethey simplifying the codingtaskswhile still maintainingthe
full flexibility of codingmultiple functions.Thisis themethodadvocatedn (Poesicetal., 1999;
Cooperetal., 1999).

20: Can ataxonomy usedfor tagging dialogue corpora be given a formal semanticsand/or
be usedin a dialoguesystem?

Thehopeof mary researcherns definitelya“yes” answelto thisquestionthepurposeof tagging
or formal semanticss oftenfor usewithin a dialoguesystem.Moreover a clearsemanticsnay
help oneto formulatesharpermprinciplesfor a taggingexercise(seedon't (Poesioand Traum,
1998)for an attemptto formalize the actsin (DiscourseResourcdnitiative, 1997; Allen and
Core, 1997)). Thereare somedifficulties, however. Oneis the issueof differentresources-
onemay requirenot just the act category, but also detailsof the contentof anactin orderto
usein a dialoguesystemor provide an appropriatesemanticinterpretation,yet providing this



information may be too onerousfor a taggingexercise. Likewise, formal representationsf
context built from incorporationof previous actsmay not be availableduringa codingtask. On
the otherhand,humancodersmay be ableto usecomple intuitionsin their codingwhich are
difficult to incorporatein aformal descriptionor implementationhowever theseintuitions may
perhapse learnedfrom a corpus,using machinelearningtechniquegReithingerandKlesen,
1997;Samuel, 1998; PoesioandMikheev, 1998;Wright etal., 1999)). Thesedifferentskill sets
maytendto make taxonomieglesignedor differentpurposesliverge.

Discussion

Giventhat the above questionsare not exhaustve or binary, and have remainedmostly at the
meta-level, we cancertainlyseethat formulatingthe ultimatedialogueacttaxonomyis a much
hardemproblemthanthegameof 20-questionsThediscussioraboveis alsofarfrom thelastword
onary of thesetopics. Thehopeis thatfurtherresearchmayyield somemoredefinitive answers
or at leastbetterunderstandingf the issuesinvolved. Meanwhile,the above discussiomrmay
help dialogueacttheoristsbe cleareraboutsomeof the meaningf their taxonomy hopefully
leadingto wider understandingndapplicability of thetaxonomieghatareused.
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