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Abstract: In online shopping environments, the product-advising function originally 
performed by salespeople is being increasingly taken over by software-based product 
recommendation agents (PRAs). However, the literature has mostly focused on the 
functionality design and utilitarian value of such decision support systems, mostly 
ignoring the potential social influence they could exert on their users.

The objective of this study is to apply a social relationship perspective to the de-
sign of interfaces for PRAs. We investigate the effects of applying anthropomorphic 
interfaces—namely, humanoid embodiment and voice output—on users’ perceived 
social relationship with a technological and software-based artifact designed for 
electronic commerce contexts. The findings from a laboratory experiment indicate 
that using humanoid embodiment and human voice–based communication signifi-
cantly influences users’ perceptions of social presence, which in turn enhances users’ 
trusting beliefs, perceptions of enjoyment, and ultimately, their intentions to use the 
agent as a decision aid. These results extend the applicability of theories concerning 
traditional shopper–salesperson relationships to customers’ interactions with techno-
logical artifacts residing on Web sites—that is, the recommendation agent software—
and provide practitioners with guidelines on how to design Internet stores with the 
goal of building social relationships with online shoppers and enhancing their overall 
shopping experiences.
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In online shopping environments, the product-advising function originally performed 
by salespeople is being increasingly taken over by software-based product recommen-
dation agents (PRAs). PRAs help to alleviate consumers’ cognitive load of gathering, 
screening, and evaluating vast amounts of product information available on the Web 
by eliciting customers’ needs and then identifying the products that best fit them [127]. 
By implementing these types of software agents, comparison shopping Web sites, such 
as mySimon.com, Shopping.com, and MyProductAdvisor.com, are getting increas-
ingly popular among online shoppers who rely on the Internet to search for product 
information and evaluate a large number of alternatives [19]. eBay’s acquisition in 
2005 of Shopping.com for $620 million further attests to the importance of recom-
mendation technologies to e‑commerce leaders. Empirical evaluations of PRAs have 
so far focused on their utilitarian values (see [127] for a review of the PRA literature). 
Using a transactional perspective, these studies have investigated issues such as the 
extent to which a PRA saves consumers cognitive effort and improves the quality of 
their purchase decisions (e.g., [45, 99]).

In an attempt to adapt the traditional theories of information technology (IT) use and 
adoption to better explain users’ behaviors in the e‑commerce context, social, relational, 
and affective constructs have been included in adoption models, complementing cogni-
tive beliefs, to explain users’ adoption of online shopping [38, 59, 60, 120]. However, 
the social and relationship-building aspects of consumer–PRA interactions have gained 
attention only recently [2, 58], in which users’ perceptions of their relationship with 
a PRA are assessed by the construct social presence.

The term social presence was originally developed to measure people’s subjective 
perceptions of other people when the communication is mediated by communication 
medium [112]. It describes the extent to which a medium is perceived as sociable, 
warm, sensitive, personal, or intimate when it is used to interact with others [74]. 
Although social presence research has focused primarily on people’s connections to 
other human beings who are mediated (linked) by technology, recent studies have 
argued that the concept of social presence is equally applicable to people’s interactions 
with technological artifacts as well, such as computers, machines, or software agents 
[17, 18, 88, 94]. Particularly, Nass and Moon, through a series of experiments, have 
demonstrated that individuals would mindlessly apply social rules and expectations to 
computers [88]. In fact, people’s social responses could be automatically elicited by 
any cues that are related to human characteristics [104]. The term parasocial interac-
tion is also used in the media and communication literature to describe the psychology 
phenomenon that media users tend to develop mental connections with the characters 
presented on the media [40, 43].
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In the context of online shopping, social presence has also been employed to evalu-
ate the social aspects of the relationship between users and Web sites [38, 44, 60]. 
Researchers have investigated various Web site characteristics that could enhance users’ 
perceptions of social presence, such as socially rich text contents and personalized 
greetings [38], emotive text and pictures of humans [44], and functionalities such as 
live chat and online reviews [27]. However, few studies have explored particular IT 
artifacts design that could be applied to strengthen the perceived social presence of 
a PRA.

The importance of design is well recognized in information systems (IS) research 
[48]. As Benbasat and Zmud [13, 14] have argued, the relevance of IS research is 
directly related to its applicability to design and implementation for IS practice. 
Therefore, not only should researchers underline and explicate how a PRA’s perceived 
social presence could benefit the online retailer’s bottom line, it is also imperative 
for them to propose and examine various alternatives that could be used by IT pro-
fessionals for the design of social connections between users and PRAs. Although 
designing useful artifacts is a complex endeavor due to the fast advances in technical 
knowledge [48], it is important to look into the potentials of emerging IT artifacts in 
new application areas. As one such investigation, this study proposes and examines 
two anthropomorphic1 features that could be applied to PRA interfaces—namely, 
humanoid embodiment and voice output.

The word agent conventionally has referred to a human being (e.g., a real estate 
broker) who is empowered to provide guidance. Advice-giving systems designed for 
online shopping environments are also likened to people, such as a super salesperson 
[1] or a wise uncle [108]. For this reason, a seemingly natural approach of fulfilling 
the metaphor of a sociable and interpersonal consultation experience is to endow the 
PRA with an anthropomorphic interface [7]. Nevertheless, as the historic debates in 
the area of human–computer interaction on the appropriateness of embodying comput-
ers with human-like interfaces (see [30] for a review) indicate, the efficacy of such a 
design approach is by no means universally accepted. Consequently, there is a need 
to explore such issues further.

This study has two major goals: (1) to investigate how IT design can influence the 
perceptions of social presence between users and PRA by embodying PRAs with 
humanoid embodiment and speech output, and (2)  to further examine how social 
presence influences the antecedents to consumers’ intentions to use the PRA in the 
future as a decision aid.

Literature Review

Anthropomorphic PRA Interfaces

Academic researchers have been attempting to replicate the influence of nonverbal 
cues in interpersonal communications to human–computer interactions by deploying 
anthropomorphic interfaces to software agents. Examples include the real estate agent 
“REA” [16, 21], the 3D realistic character “Greta” that serves as an advice-giving 
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agent [15, 32], and agents for pedagogical purposes [69, 70]. There are also a grow-
ing number of commercial products and Web-based services that enable designers to 
create a wide array of animated speaking characters that can be added to Web sites 
for a variety of professional and personal applications, such as those developed by 
Oddcast (www.oddcast.com) and Haptek (www.haptek.com). These systems vary 
greatly in their linguistic capabilities, output modalities, and task domains, but all 
share common features in that they attempt to engage users in a natural conversation 
with an on-screen face or body.

The majority of previous anthropomorphic interface research has focused on 
developing and examining various designs of an agent’s appearance and behavior, 
such as avatar dimensionality (i.e., 2D or 3D) [77], facial expressions [9, 15, 73], 
communication modalities [82], and nonverbal behavior [26]. These designs have 
also been evaluated in various application contexts, such as computer-aided learning 
[31] and electronic commerce [49, 55, 77]. A summary of empirical evaluations of 
anthropomorphic interfaces is provided in Appendix A.

Recent research on anthropomorphic interface agents has shown that multimodal 
information channels of an embodied agent, e.g., the capabilities of exchanging in-
formation via voice, gestures, gaze, and facial expressions in addition to language, 
have the potential of providing users with natural means to foster affinity, trust, and 
pleasure as well as to exchange information with computers [21, 22]. Nevertheless, 
as illustrated in Appendix A, there is a paucity of studies of anthropomorphic in-
terfaces in online shopping contexts; hence, the effectiveness of such interfaces for 
product recommendation systems has yet to be empirically investigated. This paucity 
coincides with the fact that such designs have not yet been widely utilized by online 
vendors or comparison shopping Web sites, which could be partially explained by the 
technological constraints faced by most shopping Web sites. For example, security 
concerns might discourage users from adopting such designs: in order to have a fully 
embodied and animated character visualized by Internet browsers, users may have to 
download and install additional software (also known as “plug-in” programs), which 
might induce concerns for virus or malicious software, particularly for unfamiliar 
e‑commerce Web sites. More importantly, most managers may still doubt that the 
extra cost for designing and maintaining highly engaging anthropomorphic interfaces 
is financially justifiable, especially in the absence of evidence to confirm that such 
designs do in fact contribute to favorable customer experiences and, consequently, 
the Web site’s conversion rate.

Among the few studies that evaluated the application of anthropomorphism in online 
shopping, McBreen and Jack [77] examined various implementations of humanoid 
synthetic agents, such as 3D talking heads, 2D images, or disembodied voice. How-
ever, participants of this study did not personally interact with such agents; instead, 
they were asked to view two-minute videos showing the dialogue between another 
“customer” and a synthetic agent. Due to the lack of intrinsic involvement and the 
absence of actual interactions, the subjects are unlikely to experience the subtle social 
relationship–building process with a PRA, thus perceptions based on such a “third 
party” perspective may be inadequate. Keeling et al. [55] interviewed 30 Internet shop-
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pers about the acceptability and viability of implementing embodied conversational 
agents on retail Web sites. However, these shoppers were only asked to observe some 
real-world embodied agents designed for nonretailing Web sites and then comment on 
“what if these agents were used in online shopping Web sites.” This design may have 
also undermined the validity of the results because people may have very different 
experiences when actually interacting with an agent to perform a real shopping task. 
In a recent study by Holzwarth et al. [49], participants were asked to interact with 
and evaluate humanoid agents designed to deliver product information in an online 
shopping Web site. However, these agents only helped shoppers customize a product 
rather than recommended what to buy. As such, it is significantly different from PRAs 
on most shopping Web sites that help shoppers filter a myriad of product attributes and 
provide a shortlist of those conforming to shoppers’ expressed preferences.

Another major limitation of the aforementioned studies is that they either have not 
studied the effects of speech output or have employed designs that confounded the 
effects of humanoid embodiments with those of multimodal (visual and audio) pre-
sentations. For online vendors, having a PRA with a voice interface incurs extra costs 
compared to using on-screen text. Also, vendors have to decide on a speech interface 
implemented either with computer-synthesized voice or prerecorded human speech, 
as cost and voice quality vary greatly between these two.

Human–PRA Social Interactions and Agent Usage Intentions

According to the “relationship marketing” literature, building social relationships be-
tween salespeople and customers increases customers’ satisfaction, loyalty, favorable 
word-of-mouth recommendations, and purchases. Consumers in turn receive functional 
and social benefits [105]. Functional benefits include time savings, convenience, fash-
ion advice, and better purchase decisions, whereas social benefits include enjoying 
the salesperson’s company and spending time with the salesperson.

In the context of e‑commerce, PRAs assume the role of product advising typically 
associated with salespeople in physical settings. As PRAs are basically decision sup-
port systems, users’ intentions to use them could be partly explained by traditional 
models of IS adoption (e.g., the technology acceptance model [TAM] [28]). However, 
the cognitive-dominated beliefs, such as perceived usefulness and perceived ease of use 
in TAM, fail to capture the social benefits PRAs offer. In fact, technological artifacts 
in e‑commerce settings (e.g., PRAs) are perceived by their users as both interaction 
mediators and social actors [2, 58]. This is explained by the “computers are social 
actors” (CASA) paradigm [104], which posits that people ascribe social attributes 
to computer technology, especially when it is perceived to possess characteristics 
normally associated with human behavior. When a PRA gives highly customized 
recommendations in response to users’ needs, people may even develop social and 
emotional bonds with the agent [58].

In this research, we investigate social presence, a construct that refers to the feeling 
of “being with another” [18], to describe the “quasi-social” relationships between the 
agent and its users and to evaluate the users’ perceptual differences of the agent’s social 
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characteristics which is likely to be influenced by the anthropomorphic interface com-
ponents. Earlier studies of social presence have generally investigated technologically 
mediated representations of other human beings, while recent ones have extended the 
boundaries to artificial representations of humanoid or animal-like intelligence, such 
as virtual human agents, computers, and robots. As noted by Lee and Nass [64], social 
presence can be created through agents or through the machine itself, especially when 
the way people make sense of virtually presented others is undergoing significant 
changes with more frequent experiences in mediated virtual environments (via agents 
and avatars) and increasing communications among projected selves.

Online shoppers’ perceptions of social presence have been found to influence online 
consumer trust [38, 44] and contribute to customer loyalty in e‑service environments 
[27, 60], as well as positively correlate with TAM-related constructs, such as perceived 
usefulness and perceived enjoyment [27, 44]. However, the effects of social presence 
on PRA usage intentions have not been empirically investigated.

Hypothesis Development

To illustrate how anthropomorphic interfaces will ultimately impact consumers’ 
PRA usage intentions by virtue of first influencing social presence, we utilize the 
research model shown in Figure 1. It should be noted that Cyr et al. [27] previously 
proposed a similar model and examined the direct effect of social presence on con-
sumer’s loyalty to online vendors, as well as its indirect effects mediated by trust, 
perceived usefulness, and perceived enjoyment.2 However, though the same set of 
mediating variables is investigated in this study, there exist significant differences 
in the application context (PRAs versus online shopping Web sites), the dependent 
variable (agent usage intentions versus consumer loyalty to the online vendor), and 
the IT artifacts utilized to effect social presence. The constructs of the model and their 
relationships are discussed below.

PRA Interface and Social Presence

Although people to some degree respond socially to computers, whether they have 
humanoid embodiments or not [56], their social responses appear to be stronger with 
more “human”-looking images [92, 118]. This is the persona effect [70] explained by 
the fact that people rely on physical characteristics of their communication partners 
as the basis for identification [3, 50]. Investigations of implementing human faces 
in online settings have found that people perceive social interconnections with, and 
attribute personality traits to, human faces they see on a computer. These anthropo-
morphic representations could be either photographs of other people [44, 106] or a 
variety of software-generated “talking faces” [68, 113, 122]. More specifically, a PRA 
with humanoid embodiment can engage the user in interactions that are more similar 
to face-to-face conversations, as users are provided with more visual signals from the 
agent. In particular, the animated face may exhibit a number of nonverbal cues, such 



Evaluating Anthropomorphic product recommendation agents     151

as eye contact, gazing, and expressive facial expressions such as lip movements and 
smiles, all of which contribute to feelings of social interactions.

Another source of social presence is reciprocity [63]. When interacting with human-
like virtual characters, people reciprocate first before thinking about the ontological 
nature of the virtual actors. The social agency theory proposed by Mayer et al. [76] 
has argued that social cues in a multimedia message can prime the social conversation 
schema in receivers. Once this schema is activated, receivers are more likely to act as 
if they are in a conversation with another person. When a PRA is embodied with an 
animated face, this observable human characteristic conveys apparent cues of interper-
sonal communication and the user reacts by applying social norms reciprocally. The 
presence of anthropomorphic features impedes users from carefully elaborating the 
ontological nature of the virtual agent. Instead, they may judge, evaluate, and respond 
to the animated character by subconsciously applying the social rules practiced in 
everyday life. Hence, we expect that users interacting with an embodied PRA will be 
more likely to treat the interaction as an interpersonal conversation.

Hypothesis 1a: Users will perceive greater social presence when interacting 
with a PRA with a humanoid embodiment compared to the same PRA without a 
humanoid embodiment.

Communication by voice has long been found to be able to generate physiological 
and affective arousal [110, 111], as voice could carry much richer information than 
the literal meaning of its denotative content; for example, people can detect differ-
ences between emotions based on the tone of a voice almost as well as from facial 
expressions [111]; people can also perceive social status, personality, and attitudes 
from others’ speech styles [42], and use voice communication to determine group 
identity characteristics, such as age, gender, geographic origins [101], as well as emo-
tions [111] and attitudes [41]. Studies on computer-mediated communications have 
repeatedly revealed that perceived social presence is higher in the audio-conference 
condition than text-chat condition [96, 109].

Figure 1. The Research Model
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The use of speech on software interfaces can significantly strengthen the interper-
sonal nature of human–computer interactions. Voice is powerful indicator of presence 
of another person [85] and promotes richer processing by incorporating additional 
nonverbal cues through varying tones, speed, and intonation. Research has revealed 
that users make attributions about the interfaces with voice output using the same rules 
and heuristics they normally apply to humans [89]. For example, a single computer 
with a variety of voice identities could elicit perceptions of multiple distinct entities 
[90] or evoke gender stereotypes [93]. Therefore, we posit:

Hypothesis 1b: Users will perceive greater social presence when interacting with a 
PRA with human speech output compared to the same PRA with textual output.

Computer-synthesized speech generators, also known as text-to-speech (TTS) 
systems, are designed to read text aloud [33]. Compared with prerecorded human 
speech, TTS systems enjoy a high level of flexibility at much lower operation cost, 
inasmuch as they could generate speech on-the-fly and create almost infinite arrays of 
content. Nevertheless, currently TTS has some inherent deficiencies because it lacks 
the quality and prosody of natural human speech. TTS voices tend to exhibit unnatural 
pauses, accents, and word emphases, as well as discontinuities between phonemes and 
syllables [87]. Consequently, most TTS systems sound somewhat “nonhuman” [89], 
which restricts the social cues they can convey [76]. As a result, we expect that

Hypothesis 1c: Users will perceive greater social presence when interacting with 
a PRA with human speech output compared to the same PRA with TTS output.

On the other hand, a series of studies by Lee [61], Lee et al. [62], and Nass and 
Lee [87] have also revealed that people still attribute some social characteristics to 
computer-generated voices. They attempt to perceive social cues embedded in voices 
even when they know that the voice is generated by software [61, 65, 87]. Limited 
prosodic features, such as intonation and phrasing, are still discernible by people who 
are primed to the distinctive social cues embedded in human speech, such as gender 
and emotional status, to the extent that listeners unconsciously attribute some of these 
cues to computer-generated speech. Empirical evidence indicates that people exhibit 
similarity-attraction toward computer-generated speech [87]. Therefore,

Hypothesis 1d: Users will perceive greater social presence when interacting with 
a PRA with TTS output compared to the same PRA with textual output.

Although both humanoid embodiment and output modality are expected to have 
distinct influences on users’ perceptions of social presence, prior research has also 
suggested that these two factors could be somewhat interrelated. The investigations 
on potential interactions between the two interface components are based on the 
perceived consistency theories. Two types of consistency have received increasing 
attention in both social psychology and, recently, human–computer interaction (HCI) 
literature (e.g., [52]): consistency across time (temporal consistency) and consistency 
across components (component consistency). While temporal consistency refers to an 
interaction partner’s characteristics remaining consistent throughout the relationship, 
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component consistency is the one of interest in this study because it is related to the 
match between the presence of humanoid embodiments and output modalities.

The consistency across interface components could influence users’ evaluation above 
and beyond the individual effect of each element. People prefer to interact with those 
who are consistent in their characteristics, because consistency in others lightens one’s 
cognitive load and makes it easier to predict what will happen once engaged with oth-
ers [34]. This happens even when they are interacting with computers. For example, 
Nass and Gong [84] have found that when the perceived humanness was matched 
across both the visual and voice modalities, individuals were more willing to disclose 
personal information and felt more comfortable using the interface. In other words, 
a more thoroughly “humanized” interface will be better perceived than a partial one. 
Study in the domain of virtual reality has also revealed that feeling of presence was 
low when there was a large mismatch between the appearance and behavioral realism 
of an embodied agent [5]. The consistency between a PRA’s interface characteristics 
makes it easier for PRA users to suspend their disbelief in its “humanness,” hence 
making them more deeply engrossed in the virtual environment and, consequently, 
enhancing their feelings of social presence. Therefore,

Hypothesis 1e: The modality effect (i.e., human speech versus textual output) 
concerning social presence will be more significant for the PRA with a humanoid 
embodiment than the PRA not so embodied.

Social Presence and Usage Intentions

Social Presence and Trust

Trust in PRA is considered as an extension of interpersonal trust. When consumers 
form their initial trusting beliefs in a PRA, the perceived quality of the information 
provided by the agent contributes to the cognitive evaluation of the agent’s trustwor-
thiness. Users make inferences on the agent’s trustworthiness by reflecting on issues 
such as the relevancy of questions raised by the PRA, amount and scope of explana-
tory information it provided, or how well the recommended products conform to the 
preference structure users have specified. As an example, users’ trusting beliefs in 
PRAs could be enhanced when PRAs provide additional information in the form of 
explanations to reveal their underlying reasoning process and cognitively justify their 
recommendations [125].

In addition to the product-related information and explanations, other sources are 
also used by consumers to form their trusting beliefs in PRAs, especially by those 
who have limited product knowledge and therefore cannot accurately appraise the 
completeness and integrity of the information provided by the agent. When people 
interact with others for the first time, the initial phase of trust building is based on 
“whatever information is available” [80]. This information often comes in the form of 
peripheral cues, such as the trustee’s physical appearance [107] or the online vendor’s 
guarantee policies [98]. As Fogg and Tseng [35] have pointed out, the impressions 
formed through simple inspection of “surface attributes” can directly influence users’ 
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attitudes and behavior. A similar pattern has been found in human–agent interactions: if 
an embodied agent uses linguistic cues that are widely employed by human beings for 
building up interpersonal trust, it is perceived as more benevolent and credible [21].

In business-to-consumer (B2C) e‑services, social presence is argued as both an 
enabler and an antecedent of trust, inasmuch as untrustworthy behavior is more easily 
hidden in lean social presence situations [38]. The significant mediating effect of social 
presence on Web site content credibility has also been identified by Lee and Nass [65] 
in a study of synthetic voices in an e‑commerce context. Moreover, shoppers’ trusting 
beliefs toward a virtual agent are found to be significantly affected by the perceived 
social presence of the agent: agents with more lively personifications are perceived 
more convincing than those with a “cold” visual appearance [47].

In face-to-face human interactions, trustworthiness is usually manifested by a 
plethora of trivial but important social cues. For example, perceived sociability is 
considered as one of the dimensions of source credibility [79]. When inexperienced 
users interact with an agent for the first time, they have very few cues to judge an 
agent’s trustworthiness. A socially rich experience can therefore permit a recommen-
dation agent to function as an information source that not only gives personalized 
advice but also exhibits a human touch, which is considered more credible than other 
impersonalized sources [102]. In summary, we propose that

Hypothesis 2: Users’ perceptions of social presence will positively affect their 
trusting beliefs.

Social Presence and Perceived Enjoyment

In traditional retailing environments, salesperson characteristics are found to influence 
customers’ emotions during shopping via buyer–seller interactions [67]. PRA users’ 
perception of enjoyment is an important component of the social benefits they acquire 
from communicating with the agent. Perceived enjoyment refers to the extent to which 
the activity of interacting with the recommendation agent is perceived to be enjoyable 
in its own right aside from the utilitarian value of the agent [29]. It is employed here 
to assess the hedonic quality of consumer’s social interactions with the PRA.

Users’ affective responses are found being influenced by the social interface of a 
software agent [116]. Earlier works have shown that the computer interfaces can attract 
more attention when human-like characters are employed [115, 121]. Particularly in 
the domains of computer games and multimedia tutoring systems, the accompanying 
of an anthropomorphic agent significantly increases the entertainment value of an inter-
face [30]. Such effects could be largely explained by the “fantasy” factor proposed by 
Malone [75]: a system with fantasy elements can evoke mental images of social situa-
tions that are not actually present. By using metaphors of physical objects or situations 
with which the users are already familiar, designers could create imaginary figures to 
satisfy users’ emotional needs and make users’ experiences more enjoyable.

As a major portion of people’s lives concerns dealing with other human beings, in 
general, people like to learn and conduct business with other people present. This is 
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not only convenient and often necessary, it is also intrinsically desired [10]. Research-
ers studying physical presence have long found that technologies that afford a strong 
sense of social presence can provide enjoyment and delight to their users [46, 74]. A 
significant positive impact of social presence on enjoyment has also been identified 
in online shopping environments [44]. Therefore, we hypothesize that in human–PRA 
interactions, people will enjoy interacting with a PRA that carries more social cues 
and social intelligence.

Hypothesis 3: Users’ perceptions of social presence will positively affect their 
perceived enjoyment.

Antecedents of Agent Usage Intentions

The connections between trust and TAM have been widely discussed in previous 
studies [39, 72, 97, 124, 126]. Gefen et al. [39] have integrated consumer trust into 
the traditional TAM model in the context of online shopping, arguing that trust, con-
ceptualized as a set of trusting beliefs toward an online vendor, would directly affect 
intentions to use a B2C Web site, along with perceived usefulness (PU). Trust in a 
merchant can also affect PU in both the short term and the long term. Wang and Ben-
basat [124] have extended this integrated trust–TAM model to the context of online 
recommendation agents and found that initial trust in online recommendation agents 
can positively affect usage intentions as well as the consumers’ perceived usefulness 
of the agent. Thus, such relationship is reexamined in this study:3

Hypothesis 4: Users’ trusting beliefs in a PRA will positively affect their inten-
tions to use the agent.

Hypothesis 5: Users’ trusting beliefs in a PRA will positively affect perceived 
usefulness of the agent.

Hypothesis 6: Perceived usefulness of a PRA will positively affect consumers’ 
intentions to use the agent.

Marketing research has suggested that individuals’ shopping behavior is driven by 
both instrumental and hedonic motivations [4]. In online shopping studies, the effects 
of shopping enjoyment have been identified as important determinants of online cus-
tomer loyalty [53, 59]; furthermore, the immersive, hedonic aspects of online shop-
ping environments have been found to play at least an equal role as the instrumental 
aspects of the environments [23].

Meanwhile, perceived enjoyment is considered to be an important addition to the 
original TAM [29]. The influence of enjoyment on users’ technology adoption inten-
tions have been empirically examined in contexts such as general computer usage [51], 
Internet usage [81, 117, 119], instant messaging tools [71], Internet-based learning 
medium [66, 128], and online shopping [59, 120]. Recent research has suggested 
that perceived enjoyment is not only an immediate antecedent of perceived useful-
ness, but it is also an important factor influencing the adoption of IS, especially for 
hedonic IS [120].
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The current study proposes that, for users of a recommendation agent, perceived 
enjoyment will exert an indirect influence on their adoption intentions. As argued by 
Van der Heijden [120], the unmediated effects of perceived enjoyment on adoption 
intentions are mostly manifested only among hedonic-oriented systems, in which the 
instrumental values of the system are less important than the pleasurable experience 
a user could acquire from the usage. Because the primary role of a PRA is to help 
shoppers complete the cognitive task of identifying a specific product that best meets 
one’s needs from among hundreds of alternatives, extrinsic motivation is still the most 
important driver of using an agent. When the agent is fun to use, users are likely to 
be more engaged in the task and therefore more likely to get higher quality advice. 
Therefore, the effects of perceived enjoyment on behavioral intentions will be fully 
mediated by perceived usefulness.

Hypothesis 7: Users’ perceptions of enjoyment will positively affect perceived 
usefulness of the agent.

Research Method

Experimental Design

A laboratory experiment was designed to examine the front end of our research model, 
that is, the direct effects of animated avatar and voice output on social presence. A 2 × 3 
full factorial design was employed using all six combinations of the two independent 
variables: (1) the presence or absence of an animated face and (2) the output modal-
ity of the agent (text, TTS voice, or human voice). To implement the treatments, we 
designed six interfaces for the same product recommendation agent.

The Agent and Interface Design

The PRA designed for the experiment was a recommendation system for digital cam-
eras, which was adapted and extended from earlier works by Wang and Benbasat [124, 
125]. It makes recommendations about digital cameras based on the preferences and 
needs specified by consumers, applying a content-filtering method. Digital cameras 
were chosen as the target product due to the complexity of their product attributes, the 
large number of alternative models available on the market, and the short life span of 
each generation of products. Previous research has shown that the content-filtering-
based agent technology works best for relatively complex products [108]; in real-life 
practice, most content-filtering PRAs have been designed for attribute-intensive 
products such as computers, electronics, and automobiles.

The animated characters were designed with Oddcast’s SitePal, a Flash-based 
animation design tool that can integrate both animated characters and speech output 
with textual content. SitePal provides a wide array of animated characters, and each 
character can be further customized in terms of its physical appearance features (e.g., 
face, eyes, nose, hairstyle, makeup, attire, jewelry, and accessories). As one of the 
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most widely used plug-ins for Internet browsers, Adobe Flash is an ideal platform for 
online stores to integrate rich-media elements with HTML-based contents.

Among the three with-face conditions, when either TTS voice or human voice was 
used, the screen layout of the agent was designed to simulate commercial Web sites 
such as discoveryourride.com (see Figure 2 for the screenshot). The screen layouts 
of the text-only conditions are shown in Figure 3.

For the three without-face conditions, the screen layouts are shown in Figure 4 (with 
either TTS or human speech output) and Figure 5 (with textual output).

As the particular implementation of the humanoid embodiment may directly affect 
users’ perceptions of the interface, this study planned to examine the effects of the 
PRA’s anthropomorphic interface when a good design is implemented and potential 
confounds are sufficiently controlled. Our design was guided by the similarity-
attraction hypothesis [2], which postulates that people are attracted to others who are 
similar to them in terms of personality or behavior. For example, Byrne et al. [20] have 
provided evidence that attraction toward another individual is a positive linear function 
of the proportion of similar characteristics. Our preliminary analysis also indicated that 
there were benefits, but no downside, in assigning participants to treatments based on 
similarity [103]. Therefore, we assigned each participant a PRA with matched-gender 
(in all conditions) and with matched-ethnicity (in the three with-avatar conditions). 

Figure 2. Interface of the With-Face and Speech Output (TTS or Human Voice) Conditions
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In the “no avatar/text-only” condition, PRA’s gender was controlled by its on-screen 
name (“Mike” versus “Mary”).

In order to select four animated characters exhibiting most salient gender and ethnic 
characteristics, two rounds of pretests were conducted. In the first round, a sample of 
25 graduate students and faculty members were asked to evaluate pictures of 20 can-
didate characters on their ethnic and gender characteristics. Based on their feedback, 
four characters (Asian Male, Asian Female, Caucasian Male, and Caucasian Female) 
were picked. In the second round of pretests, 70 undergraduate and graduate students 
were asked to evaluate the ethnicity, gender, physical attractiveness, and profession-
alism of these four characters. The results showed that all of the participants could 
correctly identify the characters’ ethnicity and gender, and that there is no significant 
difference in the agents’ physical attractiveness (F(3, 207) = 1.044, p > 0.30) and 
professionalism (F(3, 207) = 1.560, p > 0.20).

In all six treatment conditions, the participant was asked to select answers to a 
series of ten questions each associated with an attribute of the camera and to indicate 
the importance level of this attribute in his or her decision to select a camera. If the 
participant wanted to know more about this attribute, he or she could click the “About 
This Question” or “About My Recommendations” button beside the agent to obtain 
additional explanatory information. To make the human–PRA interaction feel more 
like a conversation, whenever a user selected an answer, the agent would provide some 

Figure 3. Interface of the With-Face and Textual Output Condition
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feedback comments, such as acknowledging the user’s input or providing additional 
decisional guidance. After the user completed all ten questions, the agent would offer 
a list of recommendations sorted by the matching score.

Measures

This study used validated scales for all dependent variables, with minor changes on 
wording (all measurement items are listed in Appendix B). The measures for social 
presence were adapted from Gefen et al. [39] and Kumar and Benbasat [60]. The 
trusting beliefs in recommendation agents were adapted from Wang and Benbasat 
[125], which in turn relied on Web trust measures developed by McKnight et al. [78]. 
The measures for perceived enjoyment were adapted from Koufaris [59] and Van der 
Heijden [120], both of which have been used to measure the extent to which users 
feel a sense of fun from interacting with an online shopping Web site. In the present 
study, the “shopping Web site” was replaced by the “recommendation agent.” The 
measures for perceived usefulness and usage intentions were adapted from Davis 
[28]. Because the constructs were measured by multiple items, summated scales 
based on the average scores of the multi-items were used in the analysis. Responses 
were recorded on a seven-point Likert scale (1 = “strongly disagree”; 7 = “strongly 
agree”).

Figure 4. Interface of Without-Face and With-Speech (TTS or Human Voice) Conditions
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Participants, Incentives, and Experimental Procedure

A total of 168 participants participated in this study, which corresponds to 28 subjects 
per group. According to Cohen [25], the choice of the sample size is to ensure sufficient 
statistical power (about 80 percent) at the significance level of 0.05 when medium 
effect size ( f = 0.25) was assumed for the main and interaction effects. Participants 
are students or staff members recruited through online and offline advertisements at a 
large North American university. To control the gender and ethnicity factors, we invited 
equal numbers of participants from four demographic groups: female Asian, female 
Caucasian, male Asian, and male Caucasian. They were then proportionally assigned 
to one of the six treatment groups and with a gender- and ethnicity-matched agent. To 
avoid potential biases in their evaluations and to make interactions with the PRA more 
necessary to complete the task, only individuals who did not own or had not purchased 
a digital camera before, as well as those who had owned or purchased a digital camera 
but considered themselves to have low expertise, were recruited [124].4

The experiment was administered during a one-hour session for each participant. 
Each participant was welcomed and given an “informed consent” form to review. He or 
she was then asked to fill out a short online questionnaire which included demographic 
questions and instruments to measure all control variables. A research assistant then 
trained participants on how to use the agent by playing a video clip with narration that 

Figure 5. Interface of the Without-Face and Textual-Output Condition
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explained the interface and all functionalities of the PRA. Afterward, the participant 
was asked to complete a shopping task. To reduce the potential confound that the sub-
ject may have purchased a digital camera for a similar situation before, two shopping 
tasks were prepared and the participant was randomly assigned to one of them. One 
task asked the subject to choose a digital camera for a photography enthusiast; the 
other asked the subject to select a model for an amateur user (post hoc tests indicated 
no significant differences between tasks on all dependent variables). After the task, 
participants were asked to complete a posttask questionnaire which included measures 
of all dependent variables.

Each participant was guaranteed a monetary compensation for his or her partici-
pation ($10). In order to motivate participants to view the experiment as a real-life 
shopping task and to increase their involvement, they were told that their choices 
would be ranked by a digital camera expert on its appropriateness for the requirements 
described in the task scenarios and the top 25 percent best performers could receive 
an extra $50 bonus.

Data Analysis

Of the 168 participants, there were 155 undergraduate students, 8 graduate students, 
and 5 staff members. One hundred sixty-six of them had more than four years of Internet 
experience, within which 135 had used the Internet for more than seven years.

In the background questionnaire, participants were asked about their product ex-
pertise and perceived risk of online shopping. Their comfort levels with the Internet 
and online shopping were also assessed. No significant differences were found among 
subjects randomly assigned to the six experimental groups for each of these variables. 
In addition, no significant differences were found among groups with respect to par-
ticipants’ age and years of Internet experience.

To perform our analysis, we used univariate analysis of variance (ANOVA) to ex-
amine the direct effect of animated avatar and voice output on social presence. For 
the causal model, we used the variance-based partial least squares (PLS) tool so as to 
simultaneously examine the structural component and the measurement component 
in one model. Construct reliability was examined by Cronbach’s alpha and composite 
reliability. All constructs met the benchmark of acceptable reliability (α > 0.70) [95]. 
Convergent validity was examined by the average variance extracted (AVE) for each 
construct. Fornell and Larcker [36] suggested that the AVE from a construct should 
exceed 0.5. As shown in Table 1, all constructs satisfied this criterion. Discriminant 
validity was examined by two criteria. One criterion is that a construct should share 
more variance with its own measures than it shares with other constructs in a model. 
As shown in Table 1, the square roots of the AVE were greater than the correlations 
between the construct with other constructs [6]. The second criterion is that no item 
should load more highly with a construct other than the construct it intends to measure. 
The loadings and cross-loadings of measures are shown in Table 2. An examination 
of the matrix revealed that all items satisfied this criterion.
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ANOVA Results for Social Presence

The ANOVA results are summarized in Table 3. Users reported a stronger sense 
of social presence when the agent was embodied with humanoid embodiment 
(F(1, 162) = 5.871, p < 0.05). Output modality also exerted a significant influence on 
social presence (F(2, 162) = 11.495, p < 0.01), but there was no interaction between 
humanoid embodiment and output modality (F(1, 162) = 1.016, p > 0.05). To compare 
the three output modalities, a Scheffé test for multiple comparisons was conducted 
(see Table 4), the results of which indicated that the difference between human voice 
and text, as well as the difference between human voice and TTS voice, are significant, 
while there is no significant difference between text and TTS voice. Therefore, H1a, 
H1b, and H1c are supported, but H1d and H1e are not.

Table 2. Loadings and Cross-Loadings of Measures

					A     gent
	 Social 	T rusting	 Perceived	 Perceived	 usage
	 presence	 beliefs 	 enjoyment	 usefulness	 intentions

SP1	 0.854	 0.352	 0.500	 0.363	 0.329
SP2	 0.799	 0.316	 0.519	 0.351	 0.396
SP3	 0.872	 0.319	 0.584	 0.335	 0.321
SP4	 0.791	 0.315	 0.501	 0.292	 0.252
SP5	 0.830	 0.300	 0.522	 0.278	 0.259
TRUST1	 0.230	 0.600	 0.218	 0.449	 0.404
TRUST2	 0.202	 0.570	 0.224	 0.396	 0.363
TRUST3	 0.175	 0.710	 0.170	 0.413	 0.416
TRUST4	 0.210	 0.625	 0.200	 0.308	 0.342
TRUST5	 0.304	 0.771	 0.247	 0.449	 0.433
TRUST6	 0.353	 0.671	 0.328	 0.393	 0.278
TRUST7	 0.397	 0.709	 0.243	 0.335	 0.298
TRUST8	 0.272	 0.725	 0.311	 0.440	 0.314
TRUST9	 0.308	 0.673	 0.302	 0.352	 0.292
TRUST10	 0.190	 0.694	 0.230	 0.285	 0.333
PE1	 0.520	 0.311	 0.871	 0.431	 0.356
PE2	 0.552	 0.280	 0.741	 0.442	 0.399
PE3	 0.507	 0.314	 0.781	 0.430	 0.316
PE4	 0.411	 0.317	 0.796	 0.471	 0.375
PE5	 0.532	 0.274	 0.887	 0.419	 0.324
PU1	 0.384	 0.470	 0.539	 0.886	 0.678
PU2	 0.194	 0.437	 0.327	 0.761	 0.529
PU3	 0.353	 0.460	 0.414	 0.881	 0.630
PU4	 0.354	 0.527	 0.494	 0.834	 0.595
AUI1	 0.381	 0.525	 0.438	 0.712	 0.958
AUI2	 0.325	 0.511	 0.385	 0.690	 0.942
AUI3	 0.369	 0.474	 0.421	 0.689	 0.965
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PLS Analysis

PLS was used to investigate the causal relationship between social presence and users’ 
intentions to adopt the PRA as a decision aid. As suggested by Chin [24], bootstrapping 
was performed to test the statistical significance of each path coefficient using t‑tests. 
As shown in Figure 6, the hypothesized paths from social presence to trusting beliefs 
and perceived enjoyment are significant. Besides, the path coefficients between trust, 
perceived usefulness, perceived enjoyment, and agent usage intentions are all signifi-
cant. Approximately 55 percent of the variance in the usage intentions is accounted 
for by the variables in the model (R2 = 0.547). The model was also examined with 
mediation tests suggested by Baron and Kenny [8], the results of which are shown in 
Appendix C. Thus, H2, H3, H4, H5, H6, and H7 are supported.

Discussion and Future Research

Discussions of Results

This study found strong evidence for the influence of humanoid embodiments and 
output modalities on enhancing social interactions between a PRA and its users. As 
expected, PRAs with animated human faces invoked significantly stronger perceptions 
of social presence than disembodied ones. In addition, PRAs with voice output induced 
stronger social responses from users due to the rich social cues embedded in human 
voice. In contrast, TTS voice, which could only carry limited social cues, was perceived 
no different from text. All of these findings supported our expectations that humanoid 
embodiments and voice output could be effectively applied in an online shopping 
environment and, more particularly, for the interface of advice-giving systems.

Table 3. ANOVA Results on Social Presence

	 Degrees of
	 freedom	 F	 p-value

Humanoid embodiment	 1	 5.871	 0.016
Output modality	 2	 11.495	 < 0.001
Embodiment × modality	 2	 1.016	 0.364

Table 4. Scheffé Test Results on Output Modality

			   Mean
	A	  B	 difference 	 p-value

Text only	 TTS voice	 0.243	 0.453
		  Human voice	 –0.650	 0.004
TTS voice	 Text only	 –0.243	 0.453
		  Human voice	 –0.893	 < 0.001
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It is also noteworthy that, contrary to our expectations, users in TTS conditions 
reported lower (though not statistically significant) social presence than those in 
text-only conditions (Mean

TTS
 = 3.79, Mean

Text
 = 4.04, seven-point scale), which sug-

gested that the mere addition of voice channel to the agent interface is not sufficient 
for boosting social interactions between the user and the PRA. Even though people 
may be able to attribute certain social characteristics to computer-generated voices, 
as demonstrated in prior studies [61, 62, 86, 87], it is still premature to apply TTS 
voice in recommendation agent interface where a large amount of information needs 
to be delivered. In this case, users are not only repeatedly reminded of the voice’s 
mechanical nature during the lengthy speech playback, they also tend to ignore the 
voice’s social implications when comprehensibility is at threat.

This study further justified the importance of interface design in users’ adoption of 
online recommendation agents through the integration of social presence, trust, and 
perceived enjoyment along with traditional TAM constructs. Whereas the effects of 
social presence have been explored in prior studies of e‑mail [37, 114] and online 
shopping Web sites [27, 38], it was in this study extended to the realm of online 
recommendation systems. Besides, our findings provided more empirical support for 
the interrelationships among trust, perceived enjoyment, and TAM constructs. As im-
portant, this study demonstrated not only that creating perceptions of social presence 
is important in the context of PRA use, but that such perceptions can be enhanced 
by carefully designing IT artifacts [14] based on the principles of human–computer 
interaction as discussed in the second section.

In regard to its practical implications, this study showed that effective social interac-
tions can be implemented with relatively low cost.5 For online vendors, a 2D Flash-
based animated face is probably good enough to embody the types of PRAs studied in 
this paper. As illustrated by our experiment, Adobe Flash could be an effective platform 
of anthropomorphic interface design. Considering the very large size of Adobe Flash’s 

Figure 6. PLS Structural Model (n = 168)
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installation base,6 we believe our findings could effectively relieve online retailers’ 
concerns that their customers may be unable to see the anthropomorphic agent on their 
browsers without installing additional software. The implication for PRA designers 
is that social presence could be enhanced by implementing a reasonable degree of 
anthropomorphism. On the other hand, while it is evident that human speech is more 
effective than either on-screen text or TTS voice technology, its inflexibility (given that 
all audio contents need to be prerecorded) and significantly higher development cost7 
may make it infeasible for small or medium-sized online retailers, especially when 
their PRAs are expected to produce a large volume of interactive content. Meanwhile, 
the relatively cheap TTS voice8 was perceived to be no better than text. Therefore, until 
a more naturally sounding TTS engine is ready for the mainstream market, on-screen 
text is probably a safer bet for online vendors, especially when content flexibility is 
imperative or prerecorded human voices are not affordable. Besides, as we did not 
find that the consistency issue—that is, the interaction between modality of output 
and human embodiment—was significant, it is reasonable to assume that the effects 
of these two interface factors are fairly linear and complementary. For online vendors 
under budget constraints, they could begin with a relatively simple design with partial 
anthropomorphic interface applied, such as a PRA with humanoid embodiment plus 
textual output.

Limitations

There are a number of limitations to this study that should be noted. First, our studies 
have only examined users’ first impressions of various implementations of embodied 
PRAs; however, the contribution of social presence to the building of an enduring 
consumer–PRA relationship could be moderated by the factor of timing. As studies 
examining the social effects of computer-mediated communications have revealed, 
the social attractions induced by seeing the photos of the communication partners are 
only significant between new and unacquainted partners but not significant between 
long-term team members [123]. Therefore, the perceptions of social presence may 
vary as an online consumer becomes more familiar with a PRA. First-time and re-
peated customers may exhibit different preferences for the design elements that can 
induce social responses toward a PRA. Therefore, future research should employ a 
longitudinal design to determine whether the finding still holds when novelty wears 
off.

The controlled laboratory experiments used in this study, with their advantages 
on ensuring internal validity, may affect the generalizablity of the results. Given the 
artificial settings of the fictitious shopping tasks and the simulated PRA, the decision-
making processes employed by the subjects during the experiment may differ from if 
they were actually making a real purchase decision. However, our incentive mecha-
nism (particularly the possibility of a $50 bonus based on the appropriateness of the 
selected product) helped increase the task relevance as well as the task involvement. 
Last, because the participants were mostly university students (whose demographic 
data generally match with those of average Internet users [54]), the results from our 
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studies may be somewhat different from results obtained using people from other 
demographic groups. Also, only one type of product was used. Further research with 
different participant samples and different categories of products is warranted.

Future Research

As users’ interactions with PRAs consist of behavioral and psychological activities 
involving cognitive, social, relational, and affective aspects, further research should 
study how these activities may interrelate with each other. For example, researchers 
could explore whether or not positive social and affective responses could compen-
sate for the deficiencies on cognitive processing, and in particular, to what extent an 
attractive interface agent could help alleviating users’ concerns if the recommended 
products are not convincingly justified or the explanatory information provided is 
insufficient. Considering the comparatively lower cost of providing textual informa-
tion, should online stores employ an information-rich agent or a media-rich one? How 
may customers’ motivations and capabilities [100] influence their preferences for a 
particular PRA design?

In addition, even though we did not identify significant social benefits of using TTS 
voice on a PRA interface, it is still worthwhile to further investigate other scenarios 
where TTS may be applicable for social interaction design, in particular those situa-
tions where limited amount of information needs to be transmitted; for example, an 
agent simply designed as a virtual host greeting visitors or announcing promotional 
offerings. Research is also needed to examine input modalities on the user side. For 
example, researchers could examine how users’ perceptions of social interactions 
may get enhanced if they could use natural language (either by a keyboard or through 
speech recognition software) to interact with a recommendation agent, as compared 
to the current input method of using mouse-click to pick answers for the predefined 
questions. Last, it will be interesting to examine the applicability of humanoid em-
bodiment and voice output on nonshopping Web sites, such as the ones dedicated to 
online health interventions and health communication campaigns.

In conclusion, social interactions with online recommendation agents have been 
recognized as an important issue in online shopping environments. As users’ social, re-
lational, and affective needs are increasingly found to directly relate to their assessment 
of a technology’s usefulness and ultimately their intentions to adopt the technology, 
an agent will be more likely to be accepted and employed by online shoppers when 
it affords a compelling socially rich and enjoyable interaction experience, on top of 
its underlying functionalities of product search and comparisons. Additional studies 
in this area will not only help researchers extend their understandings on how people 
interact with and respond to emerging technologies in everyday life, but also benefit 
online retailers by creating a more satisfactory experience for their customers.
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Notes

1. Anthropomorphizing an agent entails adding humanlike characteristics, such as facial 
expressions, speech output, body gestures, auditory and kinesthetic feedback, human emotions, 
and social intelligence (i.e., emulations of common social conventions). Such humanoid interface 
characters are also known as avatars.

2. We thank one of the reviewers for pointing this out.
3. The effect of perceived ease of use (PEOU) on behavioral intentions was not examined 

in this research not only because it has been investigated in numerous TAM-related studies but 
also due to the focus of this paper. We do not intend to reexamine the interrelationships between 
all TAM-related constructs; instead, we only focus on those constructs that may be directly or 
indirectly affected by the two interface components via influencing social presence. We had not 
hypothesized any direct relationship between our interface components and PEOU because we 
believe that various implementations of the PRA in our study would not create different levels 
of cognitive load as the agents have asked identical product-related questions and used the same 
interface for answering questions, the same output format, the same input/output functionality 
used by users, etc., as well as utilized the same underlying algorithm. Besides, as no existing 
theories or empirical findings have projected the direct relationship between social presence 
and PEOU, we have not hypothesized such relationship either.

4. Subjects were asked to report their expertise level on digital cameras when signing up 
for the study. A seven-point scale was used, ranging from 1 = “not at all” to 7 = “expert.” Only 
those with a score of 4 or below were invited.

5. Adding a Flash-based virtual character to a Web site could be as low as $10.00 per month 
by using third-party application service providers such as Oddcast Inc. More charges will be 
applied when audio capabilities are enabled.

6. The penetration rate of Adobe Flash Player is over 98 percent, according to a recent survey 
conducted by Adobe (www.adobe.com/products/player_census/flashplayer/PC.html).

7. Hiring a professional narrator for human speech recording could cost at least $50 per 
minute of speech (price quoted by Oddcast Inc.), and it usually takes 2–3 business days if not 
done in-house.

8. For example, $100 extra per year for TTS functionality and $4 for 1,000 audio streams 
(price quoted by Oddcast Inc.).
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Appendix B: Measurement Items

Construct (source)	 Items

Social presence [38]	 I felt a sense of human contact in the agent.
	 I felt a sense of personalness in the agent. 
	 I felt a sense of human warmth in the agent. 
	 I felt a sense of sociability in the agent. 
	 I felt a sense of human sensitivity in the agent.
Trusting beliefs [125]	 The agent was competent in recommending digital 
	   cameras.
	 The agent performed its role of recommending digital 
	   cameras very effectively.
	 Overall, the agent was capable of providing suitable 
	   digital camera recommendations.
	 In general, the agent was very knowledgeable about 
	   digital cameras.
	 I believe that the agent’s dealings with me were in my 
	   best interest.
	 The agent’s dealings with me felt like that it would do its 
	   best to help me.
	 The agent’s dealings with me felt like that it was 
	   interested in my well-being, not someone else’s.
	 I believe the agent’s recommendations to me were 
	   truthful.
	 I would characterize the agent’s dealings with me as 
	   honest.
	 The agent appeared to be unbiased.
Perceived enjoyment	 Interacting with the recommendation agent is enjoyable.
[59]	 Interacting with the recommendation agent is exciting.
	 Interacting with the recommendation agent is pleasant.
	 Interacting with the recommendation agent is interesting.
	 Interacting with the recommendation agent is fun.
Perceived usefulness	 PU1: Using the recommendation agent can improve my 
[28]	   shopping performance.
	 PU2: Using the recommendation agent can increase my 
	   shopping productivity.
	 PU3: Using the recommendation agent can increase my 
	   shopping effectiveness.
	 PU4: I found using the recommendation agent useful.
Agent usage intentions	 AUI1: If I have access to the system, I intend to use the 
[28]	   agent for my next digital camera purchase.
	 AUI2: If I have access to the system, I predict I would use 
	   the agent for my next digital camera purchase.
	 AUI3: If I have access to the system, I plan to use the 
	   agent for my next digital camera purchase.
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Appendix C: Results of the Mediation Tests

Our research model was also examined with the mediation tests suggested by Baron 
and Kenny [8]. Consistent with H2, H3, H5, and H7, trust and perceived enjoyment 
fully mediate the effect of social presence on perceived usefulness. The regression 
analyses in Table C1 show that social presence was a significant determinant of trust 
(p < 0.001) and perceived enjoyment (p < 0.001), and the significant effects of social 
presence on perceived usefulness became nonsignificant when trust and perceived 
enjoyment were controlled for. 

The regression analyses in Table C1 also reveal that trust and perceived enjoyment 
were significant determinants of perceived usefulness (p < 0.001 for both), and the 
significant effects of trust and enjoyment on usage intention became nonsignificant (for 
enjoyment) and less significant (for trust) when perceived usefulness was controlled 
for. This implies that perceived usefulness partially mediates the effect of trust and 
fully mediates the effect of perceived enjoyment on usage intention.
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