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ABSTRACT

Empathyisabasicemotiontriggerforhumanbeings,especiallywhileregulatingsocialrelationships
andbehaviour.Themainchallengeofthispaperisstudywhetherpeople’sempathicreactionstowards
robotschangedependingonpreviousinformationgiventohumanabouttherobotbeforetheinteraction.
Theuseoffalsedataaboutrobotskillscreatesdifferentlevelsofwhatwecall‘fakeempathy’.This
studyperformsanexperimentinWOZenvironmentinwhichdifferentsubjects(n=17)interacting
withthesamerobotwhiletheybelievethattherobotisadifferentrobot,uptothreeversions.Each
robot scenario provides a different ‘humanoid’ description, and out hypothesis is that the more
human-likelookstherobot,themoreempathicallycanbethehumanresponses.Resultswereobtained
fromquestionnairesandmulti-anglevideorecordings.Positiveresultsreinforcethestrengthofour
hypothesis,althoughwerecommendanewandbiggerandthenmorerobustexperiment.
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INTRodUCTIoN

Empathyisthecapacityofoneentitytorecogniseorunderstandanother’sstateofmind(atacognitive
level,Nummenmaaetal.,2008)oremotion.Humansandotheranimalsareabletoperformempathy.
Empathyandimitationhavethesameneuralcorrelates:mirrorneurons.Recentstudieshavediscovered
theneuralbasisoflearningbymirrorneurons(Rizzolatti&Craighero,2004;Ramachandran,2005)
andfunctionalmagneticresonanceimaging(fMRI)hasbeenintensivelyemployedtoinvestigatethe
functionalanatomyofempathy(forreviewsseeDecety&Jackson,2006;Decety&Lamm,2006;
deVignemont&Singer,2006;Krämeretal.,2010).Followingthisinterest,veryrecentlyhasappeared
aresearchonneuralcorrelatedofempathytowardrobotics(Rosenthal-vonderPüttenetal.,2013).
Theemotionalbasisofempathyissomethingobviousanditmakespossibletheself-learningby
imitation.Artificialempathywillbeusefulforrobotsthatareperforminglearning-by-observation
tasksfollowinghumanactions.Atthesametime,humansworkingcloselywithrobotswillproject
andlookforempathicresponsesofthoseartificialentities.Thus,themechanismsbywhichhumans
establishempathicbondswithrobotsareofmaximuminterest.Kwaketal.(2013)haverecently
exploredhowhumanempathytowardarobotcanbeaffectedbythepresenceofarobot,showingthat
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theirstudyparticipantsempathizedmorewithaphysicallyembodiedrobotthanwithaphysically
disembodiedrobot,indicatingtheimpactofphysicalembodimentonhumanempathy.Thisquestion
iscriticalforhome-carerobots,thenextstepintothespreadingofroboticsworldwide.Andevenfor
industrialrobots,thehumanpositiveattitudetowardstherobotcanimprovetheproductionresults1.
Leiteetal.(2013)havealsoshownwiththeirstudythatartificialcompanionscapableofbehavinginan
empathicmanner,whichinvolvesthecapacitytorecogniseanother’saffectandrespondappropriately,
aremoresuccessfulatestablishingandmaintainingapositiverelationshipwithusers.

CoNCEPTUAL FRAMEwoRK

Ourpaperismainlydevotedtothepossibilityofmanaginghumanempathytowardsrobots,and,
basically,ittriestoanswertoaveryimportantquestioninHuman-RobotInteractionStudies:how
dohumansdevelopexpectationsofrobots?Inordertofindananswer,wewillexploretwodifferent
ideasintonextsubsections.

HRI and Expectations
ThefieldofHuman-RobotInteractionsdespiteofbeingrelativelyyoungiswellstudied(Goodrich
&Schultz,2007;Dautenhahn2007a,2007b).On the side, the listofhumanbehavior studies is
overwhelming, coveringdata fromAnthropology,Sociology,Psychology, orLinguistics, among
severalfields.Butsomethingthatit’sclearisthat“thereisapropertyofbehaviorthatcouldhardly
bemorebasicandis,therefore,oftenoverlooked:behaviorhasnoopposite.Inotherwords,there
isnosuchthingasnon-behavioror,toputitevenmoresimply:onecannotnotbehave.Now,ifit
isacceptedthatallbehaviorinaninteractionalsituationhasmessagevalue,i.e.,iscommunication,
it follows thatnomatterhowonemay try,onecannotnotcommunicate (Watzlawick,Beavin&
Jackson,1967;italicsareours).Thisistrueforthetargetofourstudy:humanbeings.Peoplebehave
andcommunicatetootherpeoplefollowingarichsetofvariablesorconstraints,someverbal,others
non-verbal.Atthesametime,humansobserve,expectandassigntootherentitiesseveralkindsof
behaviors,thatis,humansareactiveagentsthatconstructrepresentationsofbehavioralevents.People
assignnotanthropomorphicpropertiestoobjectsoranimals,butalsoascribedmentalstatestotheir
roboticpets,ashappenedonedecadeagowithrobotpetAIBOowners(Friedman,Kahn&Hagman,
2003).Thisistheresultoftheadjustmentbetweentherealandtheexpectedoutputofanevent,from
ahumanemotionalperspective.Vallverdú(2016)hascalled it ‘emotional fitness’,andexpresses
theprocessbywhichhumanagentsfulfilltheinteractiveprocesswithotheragentsorobjectsonce
thereisa(consciousorunconscious)differencebetweentheexpectedresultandtherealone.For
thatreason,peoplespeaktotheircats,horsesordogs.Duringthiscommunicationprocess,humans
makearepresentationandthenevaluatetheinformationaccordingtoitaswellaswiththeselected
andprocesseddata.Thus,oneofthecrucialmomentsonaHRIisthemanagementoftheexpected
emotions(Dammetal.,2011).Atthesametime,itisclearthatusuallypeopledonotdisplaytheir
actualfeelings,asthiscouldbeanevolutionarydisadvantage(Fridlund,1994).

Therefore,andfromallpreviousdata,wecanaffirmthatpeopletendtoexpectsomespecific
feedbackfromtheirroboticencounters,andactaccordinglytoit(Jacobsson,2009;Bainbridgeetal.,
2009;Nomura,Kanda&Suzuki,2009).Genderedreactionstowardsmachinesor(Nass,Moon&Green,
1997)robotsareanexampleofthisprocess(Schermerhorn,Scheutz&Crowell,2008;Carpenteret
al.,2009;Couper,Singer&Tourangeau,2004;Crowelletal.,2009),oreventheperceptionofrobots
accordingtotheassignedgender(withtheassumedculturalbiasesorgenderroles,(Jung,Waddell,
&Sundar,2016;Powersetal.,2005).Theseresearchresultscanbeoftheoutmostinterestforfuture
marketonserviceorsexualrobotics(Levy,2007).Hereisveryimportanttoseethattheaimofthis
projectistoseewhetherwecaninducedifferentspecificexpectationstowardsrobotsintohuman
beings,andwhether thesehumanswillbe influencedby theseexpectations into theirbehavioral
actionstowardstherobots.Consequently,weperformedthreestudiestoexamineexpectationsand
reactionstoarobot’sidentitywithinasingle-usersetting.
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