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ABSTRACT

Themainpurposeofthisresearchistodevelopaframeworkoftrustdeterminantsintheinteractions
betweenpeopleandcognitiveassistants(CAs).CAsaredefinedasnewdecisiontoolsthatcanprovide
peoplewithhighqualityrecommendationsandhelpthemmakedata-drivendecisionstounderstand
theenvironmentaroundthem.TrustisdefinedasthebeliefofpeoplethatCAswillhelpthemreach
adesireddecision.Anextensivereviewontrust inpsychology,sociology,economicsandpolicy
making,organizationalscience,automation,androboticswasconductedtodeterminethefactors
thatinfluencepeople’strustinCAs.Onthebasisofthisreview,aframeworkoftrustdeterminants
inpeople’s interactionswithCAswasdevelopedwhere reliability, attractiveness, andemotional
attachments positively influence people’s trust in CAs. The framework also shows that relative
advantagesofinnovativenesspositivelyaffecttheintentiontouseCAs.Futureresearchdirections
aresuggestedfordevelopingandvalidatingmoreconcretescalesinmeasuringtrustdeterminantsin
theinteractionsbetweenpeopleandCAs.
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INTRodUCTIoN

Today,Apple’sSiri,Google’sNow,Amazon’sEcho,IBM’sWatson,andothercognitivetoolsare
beginningtoreacha levelofutility thatprovidesafoundationforanewgenerationofcognitive
collaborators and cognitive assistants (CAs) (Siddike & Kohda, 2018a; 2018b; 2018c; Siddike,
Spohrer,Demirkhan,andKohda,Siddike,Spohrer,Demirkhan,&Kohda,2018a;2018b;Spohrer
&Banavar,2015).CAsarenewdecisiontoolsthatcanaugmenthumancapabilitiesandexpertisein
understandingtheenvironmentarounduswithdepthandclarity(Siddike,Iwano,Hidaka,Kohda,&
Spohrer,2017;Spohrer,2016;Spohrer,Bassano,Piciocchi,&Siddike,2017;Spohrer,Siddike,&
Kohda,2017).CAscanprovidepeoplewithhigh-qualityrecommendationsandhelpthemmakebetter
data-drivendecisions(Demirkanetal.,2015).Trustisanimportantandessentialissuetoconsider
forCAstobeadoptedbysociety.Theprogressionfromcognitivetooltoassistanttocollaboratorto
coachtomediatorisinfactaprogressionoftrust(Siddikeetal.,2018a;2018b).

Thisarticle,originallypublishedunderIGIGlobal’scopyrightonJanuary1,2019willproceedwithpublicationasanOpenAccessarticle
startingonFebruary3,2021inthegoldOpenAccessjournal,InternationalJournalofAppliedIndustrialEngineering(convertedtogold
OpenAccessJanuary1,2021),andwillbedistributedunderthetermsoftheCreativeCommonsAttributionLicense(http://creativecom-
mons.org/licenses/by/4.0/)whichpermitsunrestricteduse,distribution,andproductioninanymedium,providedtheauthoroftheoriginal

workandoriginalpublicationsourceareproperlycredited.
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Inthe19thcentury,peopledidnottruststeamenginesand“boilers.”Theproblemwasthatthey
oftenexploded.Overtime,designandengineeringimproved,trustwentup,andeconomicgrowth
resulted(Siddike&Kohda,2018c).Forexample,considerthisoneapplicationofthesteamengine
inAmerica(Arthur,2011);in1850,adecadebeforetheCivilWar,theUnitedStates’economywas
small—itwasnotmuchbiggerthanItaly’s.Fortyyearslater,itwasthelargesteconomyintheworld.
Whathappenedinbetweenwastherailroads(Arthur,2011).Inthe21stcentury,peopledonotfully
trustCAs.Knowledge,technology,andorganizationsarethreewayspeopleaugmentthemselvesto
becomesmarter(Norman,1993).However,knowledge,technology,andorganizationsmustbetrusted
tospureconomicgrowth.Advancedcognitivesystemsmustbecometrustedsocialentities tobe
effectiveinourculture(Forbus,2016).Onlyastrustedsocialentitiescancognitivesystemsaugment
humanintellectandinteractwithpeopletoco-createnewknowledge,technology,andorganizations
(Siddikeetal.,2018a;2018b).

Researchersinthefieldsofsociologyandpsychology,organizationalscience,economics,
automation,androboticshavefocusedontrust(Costa,Heras,Palanca,Novais,&Julián,2016;
Friemel, Morana, Pfeiffer, & Maedche, 2017; Garcia, 2016; Hancock et al., 2011; Hoff &
Bashir,2015;Mayer,Davis,&Schoorman,1995;McGuinness,Glass,Wolverton,&daSilva,
2007;Muir,1994;Muir&Moray,1996;Lankton,McKnight,&Thatcher,2014;Ostrom,2003;
Ostrom&Walker,2003;Rempel,Holmes,&Zanna,1985;Schoorman,Mayer,&Davis,2007;
Yuksel,Collison,&Czerwinski,2017).Inpsychologyandsociology,researchersfocusedon
interpersonaltrustincloserelationships(Rempel,Holmes,&Zanna,1985).Researchersfrom
organizational science focused on organizational trust (Mayer, Davis, & Schoorman, 1995;
Schoorman,Mayer,&Davis,2007).Inaddition,researchersfromeconomicsfocusedontrust
in information and trust in action for governing common resources (Henry & Dietz, 2011;
Ostrom,2003;Ostrom&Walker,2003).Furthermore,researchersfromautomationdiscussed
thetrustofpeopleinrelianceonautomation(Mayer,Davis,&Schoorman,1995;McGuinness,
Glass,Wolverton,&daSilva,2007;Muir,1994;Muir&Moray,1996).ResearchersfromIS
showedthattechnologytrustingexpectationsinfluencetrustingintentionthroughperformance,
disconfirmation,andsatisfaction(Lankton,McKnight,&Thatcher,2014).Inrobotics,trustis
describedintermsoftheattractivenessofrobotsandtheemotionalfeelingspeoplehavetoward
them(Hancocketal.,2011;Yuksel,Collison,&Czerwinski,2017).Furthermore,Alaieriand
Vellino(2016)describedethicalrobotsthatcanmakeethicaldecisionsinawaythatgivesthem
somedegreeofresponsibility.

InthecaseofpersonalassistantsorCAs,Nunes,Barbosa,anddeLucena(2010)theoretically
describedadomain-neutralusermeta-modelthatenableshigh-levelusermodelstobeusedwith
configurationsandpreferencesthatincreaseusers’trustinpersonalassistantsoftware.Inthesame
way,McGuinness,Wolverton,anddaSilva(2007)explainedthat transparency(verification)and
provenance(sourceofinformation)arethemainfactorsintrustingCAs.But,noresearcherhasyet
discussedhowmuchpeopletrusttheirCAsindailylife.Therefore,theaboveresearchbackground
clearlydemandsresearchintheareaoftrustinCAs.

RESEARCH PURPoSE ANd dESIGN

Themainpurposeofthispaperistoconceptuallydevelopaframeworkoftrustdeterminantsinpeople’s
interactionswithCAs.Morespecifically,theobjectiveistoreviewliteratureontrustfrompsychology
andsociology,organizationalscience,economics,automation,androboticstoconceptualizetrustin
CAs.Thesecondobjectiveistoconceptualizethetrustdeterminantsinpeople’sinteractionswith
CAs.Thethirdobjectiveistoproposeaframeworkoftrustdeterminantsintheinteractionsbetween
peopleandCAs.Thefinalobjectiveistosuggestfutureresearchdirectionstodevelopscalesforthe
proposedframeworkoftrustdeterminantsinpeople’sinteractionswithCAs.
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Inthispaper,wereviewedtrust-relatedliteratureinthefieldsofpsychology,sociology,economics
andpolicymaking,organizationalscience,automation,androbotics.Becausedoingsoprovidesa
broadviewoftrustindifferentfields.WesearcheddifferentdatabasessubscribedtobytheJapan
AdvancedInstituteofScienceandTechnology1,Japan.Weusedseveralkeywords.Inaddition,we
alsosearchedinGoogleScholar.Weselectedpiecesofliteraturethatwererelatedtothecurrent
researchpurpose.Then,weconceptualizedtrustinCAsanddevelopedatheoreticalframeworkof
trustdeterminantsintheinteractionsbetweenpeopleandCAs.

CoGNITIVE ASSISTANTS (CAS)

CognitiveAssistants(CAs)arenewdecisiontools(Spohrer&Banavar,2015;Demirkanetal.,2015).
Theyarecapableofprovidinghighqualityrecommendations(Spohrer,2016;Spohreretal.,2017;
Siddikeetal.,2018a;2018b;Siddike&Kohda,2018a;2018b;2018c).Theyhelppeopletomakebetter
data-drivendecisionstounderstandtheenvironmentaroundthem(Spohrer,Siddike,&Kohda,2017;
Demirkanetal.,2015).Inthisresearch,CAsaredefinedasnewdecisiontoolsthatcanprovidepeople
withhigh-qualityrecommendationsandhelpthemmakebetterdata-drivendecisionstounderstandthe
environmentaroundthem(Siddike&Kohda,2018c;Siddikeetal.,2017).CAscouldbeindifferent
formats such as speech (conversational agents), typing, and gestures (real robots). Apple’s Siri,
Google’sNow,Amazon’sEcho,IBM’sWatsonandmanyothersmartmachinesandcognitivetools
arebeginningtoreachalevelofutilitythatprovidesafoundationforanewgenerationofcognitive
collaboratorsandCAs(Spohrer&Banavar,2015).Cognitivesystemscanpotentiallyprogressfrom
toolstoassistantstocollaboratorsandtocoachesandbeperceiveddifferentlydependingontherole
theyplayinaservicesystem(Siddikeetal.,2018a;Siddike&Kohda,2018c).

Tobepeople-centered,thisprogressionrequiresthatcognitivesystemsrecursivelyacquiremore
advancedmodelsof theirusers inorder todevelopexpert-levelcognitiveandsocialcapabilities
(Siddikeetal.,2017).Eventually,CAswillexistforalltypesofoccupationsandsocietalrolesin
servicesystems—andthiswillbethedawnoftheeraofsmart,people-centeredservicesystems.The
ownershipofcognitivesystemsandthepersonaldataonwhichtheywilloperate—asCAsbuilduser
models—willbecomeanactiveareaoflegislationinthecomingyears,ascompaniesthatproduce
intelligentpersonalassistantsseektofullymonetizethebenefitstheycreateforcustomers(Spohrer,
Siddike,&Kohda,2017).

Trust
In general, trust is considered to be a belief or attitude about others or a willingness to accept
vulnerabilityorthebehavioralstateofvulnerability(Kee&Knox,1970).Inthissection,wereview
thecomponentsoftrustfrompsychologyandsociology(trustincloserelationships),organizational
science,economics,automation,androboticstoconceptualizetrustintheinteractionsbetweenpeople
andCAs.Table1summarizesthereviewofliteratureindifferentdisciplines.

Components of Trust in Close Relationships
Researchers from psychology and sociology discussed interpersonal trust in close relationships
(Deutsch,1960;Rempel,Holmes,&Zanna,1985;Rotter,1980;Scanzoni,1979).Incloserelationships,
faithinpartnershelpstofosterdependabilityandintegrity(Rempel,Holmes,&Zanna,1985).Our
reviewshowsthatwillingness,confidence,predictability,dependability,faith,andintegrityarethe
maincomponentsoftrustincloserelationships(Deutsch,1960;Rempel,Holmes,&Zanna,1985;
Rotter,1980;Scanzoni,1979).

Components of Trust in organizations
Inorganizations,peoplehavetoworkindifferentself-directedteams,andeachteamcollaborates
with different teams. Trusting in teams means trusting the individuals of an organization.
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Mayer, Davis, and Schoorman (1995) defined trust as “…the willingness of a party to be
vulnerabletotheactionsofanotherpartybasedontheexpectationthattheotherwillperform
aparticularactionimportanttothetrustor,irrespectiveoftheabilitytomonitororcontrolthat
otherparty…”(p.712).Ourreviewshowsthatability(competencies),benevolence(loyalty,
openness,receptivity,availabilityofcaring),andintegrity(consistency,discreetness,fairness,
promise,reliability,andvaluecongruence)aretheimportantcomponentsoftrust(Butler,1991;
Gabarro,1978;Jones,James,&Bruni,1975;Mayer,Davis,&Schoorman,1995;Schoorman,
Mayer,&Davis,2007).

Components of Trust in Economics
Ineconomics,trustisrelatedtotrustininformationandinaction(Henry&Dietz,2011;Ostrom,
2003;Ostrom&Walker,2003).Trustininformationisrelatedtoactors(people,nations,agencies,
and stakeholders) having to rely on information from different actors and sources in governing
commonresourcesineconomicsandpolicymaking(Henry&Dietz,2011;Ostrom,2003;Ostrom
&Walker,2003).Informationisanimportantmotivatorindecisionmakingincommongovernance
systems,andtrustininformationisatleastasimportantastrustinactionsinsupportingsuccessful
governance(Henry&Dietz,2011).Trustinactionisrelatedtoactorstakingactiononthebasisof
information(Henry&Dietz,2011;Ostrom,2003;Ostrom&Walker,2003).

Components of Trust in Automation
Trustplaysaninfluentialroleinrelianceonautomatedsystems(Jian,Bisantz,&Drury,2000;Muir,
1994;Muir&Moray,1996;Parasuraman&Riley,1997).Trustcanaffecthowmuchpeopleaccept
andrelyuponincreasinglyautomatedsystems(Jian,Bisantz,&Drury,2000).Ourreviewshows
thatmostoftheresearchers(Jian,Bisantz,&Drury,2000;Kee&Knox,1970;Muir,1994;Muir&
Moray,1996;Parasuraman&Riley,1997)usedthecomponentsoftrustfromcloserelationships,
organizations,aswellaseconomicsandappliedthemtomeasureusers’trusttowardautomation.
The components of trust in automation are ability, predictability, dependability, benevolence,
openness,andrisk.

Table 1. Components of trust in different disciplines

Components of Trust Discipline Authors

Willingness,confidence,predictability,
dependability,faithandintegrity,groupnorms,
altruism,sharedvalues,goodwill

Trustinclose
relationships

Deutsch,1960;Rempel,Holmes,&
Zanna,1985;Rotter,1980;Scanzoni,
1979

Ability(competencies),benevolence(loyalty,
openness,receptivity,availabilityofcaring)and
integrity(consistency,discreetness,fairness,
promise,reliability,valuecongruence)

Organizationaltrust

Butler,1991;Gabarro,1978;Jones,
James,&Bruni,1975;Mayer,Davis,&
Schoorman,1995;Schoorman,Mayer,
&Davis,2007

Accuracyofinformation,trustininformation,trust
inaction Trustineconomics Henry&Dietz,2011;Ostrom,2003;

Ostrom&Walker,2003

Reducedworkload,reduceduncertainty,
reducedriskreliability,robustness,familiarity,
accuracy,taskcomplexity,ability,predictability,
dependability,benevolence,openness

Trustinautomation

Jian,Bisantz,&Drury,2000;Lee&
See,2004;Muir,1994;Muir&Moray,
1996;Parasuraman&Riley,1997;Xu,
Le,Deitermann,&Montague,2014

Attractiveness,enjoyment,performance,attributes Trustinrobots Yuksel,Collison,&Czerwinski,2017

Reliability,attractiveness,emotionalattachment,
trustworthiness,innovativeness TrustinCAs Ourframework(Figure1)

Source: (Authors)
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Components of Trust in Robots
Trusttowardrobotsmainlydependsonthephysicalappearanceandcapabilitiesoftherobots(Hancock
etal.,2011;Yuksel,Collison,&Czerwinski,2017).Hancocketal.(2011)statedthattheperformance
andattributesofrobotsarethelargestcontributorstothedevelopmentoftrustinpeopleandrobot
interaction.Yuksel,Collison,andCzerwinski(2017)mentionedthatreliabilityandattractivenessare
themaincomponentsoftrust.Inaddition,researchersalsonoticedthattrustdependsonenjoyment
andfeelinglikepeoplearemakingcontactwithpeople(physicalappearances).

Components of Trust in CAs
Trustplaysanimportantmediatingroleinrelianceonautomatedsystems(Jian,Bisantz,&Drury,
2000;Muir,1994;Muir&Moray,1996;Parasuraman,&Riley,1997).Ingeneral,trustisconsidered
tobeabelieforattitudeaboutothersorthewillingnesstoacceptvulnerabilityorthebehavioralstate
ofvulnerability(Kee&Knox,1970).Inthisresearch,trustisdefinedasthebeliefofpeoplethatCAs
willhelpthemreachadesireddecision.Onthebasisofthereviewofliteratureandourunderstanding
oftrust,wefindthatreliability,attractiveness,andemotionalattachmentsarethemaincomponents
of trust intheinteractionbetweenpeopleandCAs.Inthiscase, innovativenessprovidesrelative
advantagestogeneratethetrustofpeople.

Trust determinants in People’s Interaction with CAs
Onthebasisofthediscussionintheprevioussection,weconceptualizethereliability,attractiveness,
emotionalattachments,trustworthiness,andrelativeadvantagesofusingCAsasbeingtheimportant
factors thatplay an influential role in the intention touseCAs. In this section,wedescribe the
determinantsoftrustintheinteractionsbetweenpeopleandCAs.

Perceived Reliability
SystemreliabilityisthemostimportantelementintrustintheinteractionsbetweenpeopleandCAs.
Anumberof researchershavediscussedsimilarconstructsof reliabilityusingseveral synonyms
(Frost,Stimpson,&Maughan,1978;Hovland,Janis,&Kelley,1953;Kee&Knox,1970;Lieberman,
1981;Muir,1994;Muir&Moray,1996;Rempel,Holmes,&Zanna,1985;Rosen&Jerdee,1977).
Researchersusedtheterm“reliability”toexpresstheabilityandcompetencyofasystemtoprovide
accurateinformation(Deutsch,1960;Good,1988;Muir&Moray,1996;Sitkin&Bies,1994).In
addition,someindicatedthatfunctional/specificcompetencyaswellasthecapabilitiesofasystem
generatethereliabilityofthesystem(Deutsch,1960;Pentland,2008).Someresearchersindicatedthat
predictability,dependability,andfaithinasystemdenotethereliabilityofthesystem(Muir,1994;
Muir&Moray,1996;Parasuraman&Riley,1997;Rempel,Holmes,&Zanna,1985).Ifasystem
isreliable,itensuresdependency,predictability,andthefaithofpeople,sopeopleusethesystem.

Inthisresearch,theterm“reliability”denotestheabilities,capabilities,orcompetenciesofCAs
forprovidinghighqualityrecommendations.PeoplefromdifferentprofessionsuseCAsfordifferent
purposesonthebasisofthereliabilityoftherecommendationsprovidedbyCAs.Therefore,wepredict
thatreliabilitygreatlyinfluencespeople’strustinCAs.Asaresult,wepropose:

Proposition 1:PerceivedReliabilityPositivelyInfluencesPeople’sTrustinCas.

Perceived Attractiveness
Insocialpsychology,thephysicalattractivenessofpeopleisconsideredtobeapositivepersonality
trait (Dion,Berscheid,&Walster,1972).Dion(1972)describedthatadultsviewmoreattractive
children’stransgressionslessnegativelyandviewlessattractivechildren’soffensesasmoreofan
enduringdispositionalfault.Similarly,Efran(1974)discussedthatphysicallyattractivedefendants
arefoundtobeguiltylessoftenandaregivenshortersentences.Stewart(1980,1985)mentionedthat
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attractivenessishighlypredictiveofbothminimumandmaximumsentencesinjudicialdecisionsin
realcourtrooms.DownsandLyons(1991)indicatedthatjudgesexhibitedastrongattractiveness-bias
inthebailsandfinesthattheyset.

Ingeneral,peopleareattractedtohandsomeorbeautifulpeople.Thesamethinghappensin
robots,technologies,andCAs.However,itisexpectedthatCAswillbecomeincreasinglyembodied
inthefuture,soitseemsunlikelythatunattractiveintelligentpersonalassistantswillbecomethe
norm(Yuksel,Collison,&Czerwinski,2017).However,inthecaseofrobots,theyhaveattractive
shapesandappearances,butinthecaseofattractingpeopletouseCAs,attractivenessisconsidered
tobeinphysicalshapesaswellasinthevoice.Inaddition,attractivenessisalsoconsideredashow
fashionableandattractivetheuseofCAsis.Furthermore,usingCAsisapointofprideorpersonal
styleoridentitystatement—thesepointsarealsoconsideredasattractivenessinusingCAs.Wepredict
thatattractivenesspositivelyinfluencespeople’strustinCAs.Therefore,wepropose:

Proposition 2:PerceivedAttractivenessPositivelyInfluencesPeople’sTrustinCas.

Perceived Emotional Attachments
Ingeneral,emotionalattachmentsinfluencepeopletotrusttheirpartners,technologies,orpetrobots.
Inthecaseofpeople,peopleinteractwithotherpeopleinawayinwhichtheyinteractwiththeir
familymembers,friends,orpeopleintheircommunity,andtheyfeeltheemotionsandvaluesof
others.Inthesameway,whenpeopleinteractwithpetrobots,theyfeelasenseofemotionasifthey
wereinteractingwithrealpets.Inthisresearch,weconsideremotionalattachmentsasthefeelings
thatpeoplehavewhentheyareinteractingwiththeirCAsinawaysimilartohowtheyinteractwith
theirfamilymembers,friends,andpeopleintheircommunity.Therefore,weassumethatemotional
attachmentspositivelyinfluencepeople’strustinCAs.

Proposition 3:PerceivedEmotionalAttachmentsPositivelyInfluencePeople’sTrustinCas.

Perceived Trustworthiness of People
Ingeneral,peoplehave theattitudeorwillingness tobelieve theirpartners (Rempel,Holmes,&
Zanna,1985).Thisdenotespeople’sfaithinothers(Deutsch,1960).Inthecaseofeconomics,actors
(people,organizations,oragencies)have thewillingness tobelieve in the informationoractions
providedbyotheractorsinordertogoverncommonresourcesthroughdeeds,contacts,rules,or
otherkindsofmechanisms(Henry&Dietz,2011;Ostrom,2003;Ostrom&Walker,2003).Inthe
caseoforganizations,peopleworkindifferentteams,soteammembershavethetendencytotrustin
otherteammembers(Butler,1991;Gabarro,1978;Jones,James,&Bruni,1975;Mayer,Davis,&
Schoorman,1995).Inasimilarway,peoplehavethewillingnesstotrustinautomation(Jian,Bisantz,
&Drury,200;Lee&See,2004).Inthesameway,webelievethatpeoplewillhavethetendencyto
trustintheirCAs.WhenCAsarereliableandattractive,peoplehavemoreofanintentiontousethem
fordifferentpurposes(Davis,1989;Venkatesh,Morris,Davis,&Davis,2003;Wang&Benbasat,
2005).Inaddition,whenCAsproducemoreemotionalfeelingsinpeople,peoplewillhavemoreof
anintentiontousethem.Asaresult,people’strustinCAspositivelyinfluencestheirintentiontouse
them.Therefore,weassumethatpeople’strustinCAspositivelyaffectstheirintentiontousethem.

Proposition 4:People’sTrustinCAsPositivelyInfluencesTheirIntentiontoUseThem.

Relative Advantages of Innovativeness
Innovativenessprovides relative advantages tousersof aparticular technology. In the theoryof
thediffusionofinnovation,Rogers(2003)indicatedattributesofinnovativeness,namely,relative
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advantage,compatibility,trialability,andobservability.Inthisresearch,weconsiderinnovativeness
tobetherelativeadvantagesgainedbypeoplewhileusingCAs.Therefore,weassumethatthegreater
therateoftheinnovativenessofCAs,themorerapidlyCAswillbeadoptedinsociety.Therefore,we
predictthatrelativeadvantagesofinnovativenesspositivelyinfluencepeople’sintentiontouseCAs.

Proposition 5:RelativeAdvantagesof InnovativenessPositively InfluencePeople’s Intention to
useCAs.

A FRAMEwoRK oF TRUST dETERMINANTS IN 
PEoPLE’S INTERACTIoNS wITH CAS

Inthissection,weproposeourframeworkoftrustdeterminantsinpeople’sinteractionswithCAs.
Figure1showsourframeworkoftrustdeterminantsinwhichpeopleinteractwithCAs.Ourframework
hasnotbeencompletedyet; it isstillunderdevelopment.Intheproposedframework,reliability,
attractiveness,andemotionalattachmentsareinfluentialfactorsforgeneratingtrustinusingCAs.
Firstofall,reliability,intermsoftheabilities,capabilities,orcompetencesofCAstoprovidehigh-
qualityrecommendations,positivelyinfluencespeople’strustinusingCAs(P1).Second,attractiveness
intheformofphysicalshapes,attractivevoices,orattractivesentencesprovidedbyCAspositively
influencespeople’strustinusingCAs(P2).Third,emotionalattachmentsintermsoffriendliness
orfeelingemotionalsupportfromCAsalsopositivelyinfluencepeople’strustinusingCAs(P3).
Fourth,people’strustinusingCAspositivelyinfluencestheirintentiontousethem(P4).Finally,
relativeadvantagesofinnovativenesspositivelyinfluencepeople’sintentiontouseCAs(P5).

dISCUSSIoNS ANd FUTURE RESEARCH dIRECTIoNS

Themainpurposeof thisresearchwas todevelopaframeworkof trustdeterminants inpeople’s
interactionswithCAs.Inthisframework,reliability,attractiveness,andemotionalattachmentsare
influentialfactorsforgeneratingpeople’strustinusingCAs.Inthiscase,people’strustinusingCAs
positivelyinfluencestheirintentiontousethem.Inaddition,relativeadvantagesofinnovativeness
alsopositivelyinfluencepeople’sintentiontouseCAs.Ourframeworkisstillunderdevelopment.

Ourframeworkprovidesanopportunityforhuman-computerinteraction,systemscience,
and cognitive computing researchers as well as service science researchers to quantitatively
measuretrustdeterminantsintheinteractionbetweenpeopleandCAsthroughthedevelopment
andvalidationofconcretescales.Webelievethatdesignersandengineerswillgreatlybenefit
fromourframeworkoftrustdeterminantsinpeople’sinteractionwithCAs.Lastbutnotleast,

Figure 1. A framework of trust determinants in people’s interactions with CAs (Source: Authors)
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systemscience, cognitive computing, aswell as service sciencedisciplineswill alsogreatly
benefitthroughtheuseofourframework.

Thisresearchisnotfreefromlimitations.Firstofall,ourframeworkisbasedonaliterature
reviewandourunderstandingoftrustandCAs.Second,theframeworkisconceptualandhasnot
beenvalidatedyet.However,weprovideseveralpropositionsfordevelopingconcretemeasurement
scalesaspartofafutureresearchagenda.Initially,aseriesofworkshops(discussions)couldbe
arranged forgetting feedback fromengineers, designers, academics, andusers fromall over the
worldtogainadeeperunderstandingandfurtherimprovementofourtrust-determinantframework
inpeople’sinteractionwithCAs.Inthesecondphase,wecouldconductinterviewswithengineers,
designers,academics,aswellasusersofCAsglobally.Next,wecouldconcretelydevelopconstructs
or variables for our framework. Furthermore, we could survey engineers, designers, academics,
anduserstovalidateandjustifyourframework.Finally,wecoulddevelopourfinalversionofthe
trust-determinantframeworkonthebasisofthedataobtainedintheseveralphasesaswellasuse
simulationsandmathematics.
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