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ABSTRACT

Intelligentagentproductswithdialoguecharacteristicsarerapidlybecomingcommonhouseholdand
personalgadgets.Thepurposeofthisstudywastoinvestigatetheeffectofdialoguecharacteristics
onusersatisfactionwithintelligentagentproducts.Theauthorspredictedthatfactorsleadingtothis
effectwoulddifferfromproductswithoutsuchinteractivefeatures.Todate,dialoguecharacteristics
haveprimarilybeenstudiedinrobotswithhuman-likegesturesandappearance,butfewstudieshave
addresseddialoguecharacteristicsinintelligentagentproductsdesignedforhomeormobileusage.
Toaddressthisgap,theauthorsconductedsurveysaboutAppleSiri,arepresentativecommercial
intelligentagent.Theresultsindicatethatdialoguesupporthadthemostpositiveimpactonuser
satisfaction,followedbyplayfulnessandsocialpresence.Thesefindingssuggestnewdirectionsin
intelligentagentresearchanddesignthatcouldincreaseusersatisfaction.
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INTRODUCTION

Agents are systems that automatically process a given taskwith decision making, learning, and
autonomy(Jennings&Wooldridge,1995;Kiesler,Powers,Fussell,&Torrey,2008;Maes,1994).
Intoday’smarketforhouseholdandpersonalgadgets,intelligentagentswithinterfacesthatpermit
userinteractionarerapidlybeingcommercialized.Whenusinganinteractiveinterface,consumers
canimaginethepersonalityoftheagentorbeemotionallyaffectedthroughsimulatedconversation
(Nass&Moon,2000).Therefore,userexperienceswithaninteractive,intelligentagentarelikelyto
differfromuserexperienceswithmoretraditionalelectronicdevices.

Intelligentagentswithdialoguecharacteristics featurean interactiveuser interface (UI) that
permitsnaturalisticcommunication,allowingusers tofeelas if theywereconversingwithareal
person.Thesedialogue characteristics are anthropomorphic.Anthropomorphism is the tendency
toregardnonhumanagentsashumanbeingsandtoattributeactualorimaginedactionstoobjects
(Epley,Waytz,&Cacioppo,2007).

Previousstudiesonanthropomorphismhavefocusedonvisualcharacteristicssuchastheshape
andgesturesofarobot(Bartneck,Bleeker,Bun,Fens,&Riet,2010;Darling,2017;Epleyetal.,
2007;Eyssel&Ruiter,2012;Kiesleretal.,2008;Salem,Eyssel,Rohlfing,Kopp,&Joublin,2013;
Tondu,2012;Vallverdu,Nishida,Yoshisama,Moran,&Lazare,2018;Waytz&Cacioppo,2010).
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However, few studieshaveexploreddialoguecharacteristics, thepersonifying featureofvarious
intelligentagentscurrentlybeingcommercializedmorerapidlythanrobots.

Theaimofthecurrentstudywastoinvestigatetheeffectofdialoguecharacteristicsonuser
experienceswithintelligentagents.Previousstudieshaveaddressedtopicsrelatedtothetechnologyof
intelligentagents(Emary&Hassanien,2011;Honarvar,2013;Roger,King,Russ,Lambert,&Reese,
2001;Singh&Dave,2013).However,theresultsofthesestudiesdidnotaddresstherelationship
betweenusersatisfactionandintelligentagentproductdesign.Therefore,weproposedasolution
to improve user satisfaction by investigating user experiences with intelligent agents. Our study
alsoexpandsresearchonanthropomorphism;inthecaseofintelligentagents,theanthropomorphic
elementofintelligentagentsisdialogue(i.e.,audible),whereastheanthropomorphicelementsof
robotstypicallyincludeappearanceandgesture(i.e.,visible).Finally,thecurrentstudysuggestsnew
directionsforintelligentagentproductdesigninordertoimproveuserexperienceswithdialogue
characteristics.

Usingcustomervalue theoryasa framework,weexploreduserexperienceswith intelligent
agentscharacterizednotbyhuman-like,physicalcharacteristics(e.g., robots)butbyhuman-like,
conversational characteristics (e.g., voice-interactive smartphones). We categorized dialogue
characteristics into three dimensions of value: dialogue support (functional value), playfulness
(emotionalvalue),andsocialpresence(socialvalue).Thesecharacteristicsweretheindependent
variablesofthestudy.Tocollectdata,weconductedsurveyswithpeoplewhousedSiri,theintelligent
agentonmobiledevicesdesignedandmarketedbyApple.

THEORETICAL BACKGROUND

Intelligent Agents and Anthropomorphism
Anintelligentagentisasystemdesignedtoaccomplishtasksautonomouslyinacomplicatedand
variableenvironment.Anintelligentagenthas(a)theautonomytoperformbasedonitsownjudgment
andwithoutdirect instructionbyanothersystem,(b) theability tocooperate through interaction
withapersonoranotheragent,(c)theresponsivenesstoperformappropriateworkafterdetecting
changesintheenvironmentortheuser,and(d)theinitiativetoresolveproblemsproactively(Jennings
&Wooldridge,1995;Maes,1994).AmorerecentfeatureofintelligentagentsisaUIthatpermits
naturalistic,conversationalinteraction(e.g.,CortanaonWindows10,SirioniPhone,andEchoon
Amazon).

Enhancinganon-humanobjectwithaninteractiveUIisaformofanthropomorphism,which
istheattributionofhumancharacteristicstoaproductorsystemtomakeitfeelmorelikeaperson
(Aggarwal&McGrill,2007).Humanbeingsaremorelikelytoacceptproductswithanthropomorphic
qualities,tounderstandproductfeaturesthatresemblehumanbehaviororappearance,andtofeel
psychologicallymotivatedtointeractwithintelligentdevicesinlieuofotherpeople(Aggarwal&
McGrill,2007;Epleyetal.,2007;Guthrie,1993;Waytz,Heafner,&Epley,2014).

Methods of anthropomorphism include two types: external and internal. External
anthropomorphismisgivinghuman-like form toanobject,and internalanthropomorphismis to
givinghuman-likeemotionandbehavior toanobject.Researchhasalsoaddressedhowsystems
caninteractwithpeoplethroughconversation,aformofsocialanthropomorphism(Brave,Nass&
Hutchinson,2005).ThroughaninteractiveUI,ausercanimaginethepersonalityofasystemand,
inturn,beaffectedemotionally.

Amongpreviousstudiesonanthropomorphism,Kiesleretal.(2008)examinedtheinfluenceof
anthropomorphicrobotfeaturesonsocialpresenceandinteractivity.Anotherstudyfoundthatusers
respondedemotionallytointeractionwitharobotthatwassimilarinappearancetoahumanbeing
andperceivedtherobottobemoreuseful(Epleyetal.,2007).
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