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Abstract. A virtual agent is a human-like character thatésigned to assist us-
ers in interactions with technology and virtual ldsr Research into the pre-
ferred visual characteristics of a virtual agens facused on education-based
agents, gaming avatars, and online help assistbtawever, findings from
these studies are not necessarily generalizabtether technologies, such as
self-service checkouts (SSCO). This paper descdasfrom 578 participants,
looking at the gender preferences of Virtual Assitd (VA) in a SSCO context
and the impact of VA realism depending on user geridue to female partici-
pants’ preference for female VAs, and an overakference for three-
dimensional characters, a realistic, female VA &thtwe used in SSCO. The re-
sults are discussed in terms of similarity-att@ttheory and social role theory.

Keywords: Interface Agent, Virtual Assistant, Gender, VisRalalism, Self-
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1 Introduction

Technology plays a central role in service deliyepyoviding several channels
through which consumers can be reached, e.g.nteenkt, mobile technologies and
kiosks [L-2]. Many of these channels are self-service — teldgies that enable users
to direct the service they receive, e.g., cashds@ttvals, shopping transactions etc.,
with minimal direct input from staff3].

Self-service technology tends to be used less bplpevho value the social inter-
action available during face-to-face transactiofis This suggests that SSCO would
benefit from social presence, i.e., the feelingndéracting with another person such
that the perceived role of technology is reduded][ Reeves and Nas8][argue that
people already treat technologies like social actera tendency that could be en-
hanced in SSCOs by implementing a human-like iaterfagent in the role of Virtual
Assistant (VA). Additionally, a visually present Véan improve performance by
reducing the number of people that make mistakesgltransactionsd].

Most research into self-service technology hasdedwn the attitude towards and
interaction with websites4], and thus the impact of virtual characters lwasi$ed on
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their role in online applications], [10-15]. It is difficult to determine whether the
effects of particular services investigated in @tiedy can be generalized to other
types of services?], as users of different technology-based serviwese different
motivations and rely on different types of guidabesed on the context and task.

1.1  Background

Technology-based interaction with consumers redtlvesapacity to meet the need
for social interaction during service encountees/ihg a negative impact on the con-
sumer’s intention to use self-service technoldgly An appropriate visual representa-
tion of an employee could reintroduce a positiveiaocaspect. Conversely, a virtual
agent that lacks perceived intelligence, competendeustworthiness, or that appears
eerie, unattractive, inappropriate or unhelpfuk ttee potential for negative outcomes
such as frustration or unwillingness to usel#][ [16].

Enabling users to select an agent’s appearancéddspmvide a more veridical in-
dex of their preferences rather than requiring siserate an agent based on critical
features. This study looks at preferences for sarttagent’'s gender and degree of
realism. In this self-service context, we use #rent‘'VA’' — a specific type of inter-
face agent usually applied to e-commerce. An iaterfagent is, more generally, a
computer-generated character designed to interaht wgers by simulating human
appearance and behaviors through artificial irgelice. Dependent on their function,
they are referred to as Virtual Customer Servicemdl5], Product Recommenda-
tion Agent B], Embodied Conversational Ageritl]], [17], Pedagogical Agentl8],
[19-21], [31], or as a human-like or embodied agent@tiar [L2-13], [23-27].

Research on user preferences for agent gendempsamntradictory findings and
trends, from a preference for same-sex virtual egeéo a preference for opposite sex
virtual agents, and no gender preference at6glI[L7], [22], [28]. These differences
may be due to user characteristics, but also cofig8«9]. Lee R3] for example,
found that participants were more open to suggestinade by a virtual character
whose implied gender matched the gendered topie. dender-neutral task (sorting
photographs) Cowell and Stannely/] reported a trend in females towards a prefer-
ence for a virtual character of the opposite seav@rsely, Kim and Wei22] found
a preference for gender-matched virtual agents) th@ugh the context — a computer-
based algebra learning environment — may have peeceived as requiring male
expertise. Baylor and Plar2g], however, revealed preferences for gender-rmaich
in females dependent on the topic of the learrisfy;twhen the purpose of the agent
was to aid users in a male-dominated topic (enginge male agents were deemed
more appropriate and similarity became less impottzan perceived expertise.

In online retail environments, Qiu and Benbagdtquggested that gender is less
important to users than other demographics, findimgvert VA gender preference in
an online shopping context, but rather a preferdacethnicity-matching, especially
in females. McBreen et all]] also found little evidence of gender preferen¢a
gender preference may also be affected by otheeamppce-based differences.
McBreen & Jack12], for example, reported that VA gender prefeesimcan e-retalil



environment might be affected by its realism: pptints preferred a realistic male
over a realistic female agent, and a cartoonizethfe over a cartoonized male agent.

Virtual Assistant Characteristics. To systematically assess preferences for particu-
lar VA characteristics in SSCO, we invited partaips to choose among VAs in a
public technology exhibit. This helps to determimleether people prefer the idea of
interacting with a male or female VA, and the ekxtenwhich he/she should resemble
actual checkout staff, as opposed to idealizediaesof the user, as tends to be the
case for role/social models in learning environreei?l], [28-30] and self-
representations in shared virtual environmentsatars’) P9], [31-32].

Similarity Attraction Theory vs. Social Role Theory. There are two key theories
relevant to VA characteristics. The first is simitig-attraction theory, which suggests
that people are attracted to similar othé&is [20], [26-27], who tend to be perceived
as more credible, resulting in increased likif pnd in technology, reduced discom-
fort with the interface33]. Similarity can be investigated on several Isvincluding
global features such as culture, ethnicity and geridcal features such as hair color
and face shape, social and personality factors asdbvels of politeness or extraver-
sion, and behavioral similarityd3l]. We focus on gender and realism, since these ca
be directly compared to user characteristics. As titecessary for human-like charac-
ters to be dressed, clothing was varied, but exadhim an exploratory manner.

A VA created to give impressions of warmth and etipe may be deemed more
appropriate in SSCOs. This is in line with the settheory of relevance, social role
theory, which posits that social group roles aredu® infer stereotypes about them,
reflected in status and power differenc84][ [35-36]. For instance, the dispropor-
tionate amount of domestic roles that women pléatike to men results in the expec-
tation that women should possess communal traidsbahaviors such as friendliness.
Deviations from gender norms tend to be met witipigse or moral disapprovaB$].

In the example of SSCO, a warm (female) and compétealistic) VA may be pre-
ferred, depending on stereotypical expectatiorsadf in such service encounters.

Gender. Similarity-attraction theory predicts preferendes gender-matching. This
may be especially the case for femalls [32] who have been found to prefer inter-
acting with other females3F], not necessarily because they like females rtitoan
males, but because males, as a dominant group,npasethreat38]. As a result of
women’s greater inter-dependence (relative to rimalependence), they tend to use
similarity as the basis for social bon@l]. Based on similarity-attraction theory, two
hypotheses are derived with regards to VA and gipeint gender:

* Hypothesis 1a: Participants will more often chow#e of the same implied gen-
der to themselves.

* Hypothesis 1b: Female participants will show a tregreference for gender-
matching than male participants.



Social role theory predicts a preference for VAat tlepresent typical checkout staff,
given their role. Females are stereotyped as beamipg/helpful B7], and thus, fe-
male VAs may be seen as more appropriate in SS@&srhale VAs, i.e., VAs by
evoking stereotypes of helpfulness/approachatdbtgeemed suitable for the role:

» Hypothesis 2: Participants will more often chocmmdle VAs over male VAs.

Realism. Hypotheses are harder to derive in relation ttismabecause it is not pos-
sible to compare preferences of a “less realigis@n” with preferences of a “more
realistic person”. It is also difficult to assessrélation to the two theories because a
preference for the VA to be most like oneself orstriike an actual employee would
both result in a preference for high realism.

Unlike gaming worlds and computer-based learningirenments, a VA in a
SSCO may be more valued as task-oriented, as oppgossocially-oriented. This
suggests a preference for realistic, three-dimeasigAs that are similar to users in
terms of human-likeness and thus imply a similael®f intelligence and credibility.
The reasoning is that while people are drawn tdlairothers, they do not need others
to be or to represent themselves. Similarly, social theory predicts a preference for
realistic VAs because they are most like actualleyges in human-likeness, imply-
ing more competence in their role. Based on batbriks, we suggest:

« Hypothesis 3: Participants will more often chooserenrealistic VAs over car-
toonized VAs.

Social role theory suggests that this may be ealhgtiue for males who value utili-
tarian aspects of human-computer interact®)n fnaking the potency of the VA role
more important to this demographic of user. Bagond Kim [39] found that males,
but not females, learn more with realistic ageh#tcartoon agents. Similarly, Haake
& Gulz [18] found that males, who preferred more detailledte-dimensional agents
over cartoon agents, also preferred more striagi-briented agents. Thus:

« Hypothesis 4: Male participants will show a gregtezference for more realistic
VAs than female participants.

2 M ethod

Setting. The impact of VA gender and realism was testedsking participants to
choose between VAs that differed on these aspPets were obtained from a SSCO
simulation (Fig. 1) displayed at the Dundee ScieGeatre Exhibition titled “Robot:
The Fantasy & the Reality” which was open to theegeal public. Amongst other
attractions, such as robot models used in poputaliarand robots in science, visitors
could interact with the touch-screen on a SSCCchlfyi found in supermarkets. The
exhibit stated that participant responses woulddsal for research and that individual



data would be anonymous. After selecting a VA, sisauld then choose to engage in
a produce-finding task. The preference data aréothes of this paper.

This method allowed us to collect data from a |gog€ticipant sample, reducing
the margin of sampling error. It may be argued thatsample of visitors to a science
center are not representative of the general ptpnlaHowever, a wide variety of
individuals from the UK visited the Centre; the @ition consisted of a variety of
exhibits, from robots, to games and showcasesdfsiny-specific technology. Those
using the SSCO exhibit are likely to be self-sadct just as users of actual SSCOs
are. It is also possible that some used the SSCf@ than once or gave incorrect
demographic information. The large sample sizetéirttie effects of noise in the data.
Also, there was no experimenter present while peagkracted with the SSCO, re-
ducing social response bias.

Putting a Face on tha Maching

Fig. 1. The SSCO attraction in place at the Dundee Sci€ecdre

Participants. Visitors attending the Dundee Science Centre irfitsetwo weeks of
June 2012 were the participant target group. Isteckvisitors could take part; none
were specifically asked to do so. A total of 57&iltsd(220 male, 358 female) be-
tween the ages of 16 and 84 chose a VA (mean a§é $6ars).

Stimuli. Eight static VAs were presented in random orderying in terms of gender,
realism, and formality of dress (Fig. 2). Given tligh number of permutations, ran-
domization ensured that systematic effects of VAeorwere minimal. Formality of
dress was an exploratory variable, yielding noifigant impact on preference.

We collated the frequency of preferences for maesws female VAs, and the
three-dimensional versus cartoonized VAs, and gegdupese according to participant
gender. Examples of the differences between VAsdas gender and realism can be
seen in Fig. 2.



Procedure. After reading the start-up page providing inforimaton the study, par-
ticipants pressed the ‘Begin’ button, and eight Wsre displayed on the screen.
Participants were asked to choose their preferr@dby touching its image (Fig. 2).
Participants were then asked to give demograplicecrimation, followed by the pro-
duce finding task. The frequency of VA choices Wagged as the Dependent Vari-
able.

Pick your assistant

= L

Fig. 2. Eight VAs differing in gender, realism, and dréssploratory)

Results - VA Gender. Addressing Hypotheses 1a, 1b, and 2, a 2x2 Cha®qgiest
revealed a relationship between the VA's impliechdgr and participant gender
[x2(1, N = 578) = 78.364, p < 0.001] with a moderassociation = 0.368]. The
majority 83%) of females chose a female VA, compared tolyédwif (=<48%) of
males (Table 1). Female VAs were preferred overenvals with almost 70% of all
participants choosing a female VA.

Table 1. The Count and Percentages of Male and Female Pnefs for VA Gender

Participant Participant Male Total
Female
VA Female 296 105 401
(82.7%) (47.7%) (69.4%)
VA Male 62 115 177
(17.3%) (52.3%) (30.6%)
Total 358 220 578

Results - VA Realism. Addressing Hypotheses 3 and 4, a 2x2-8duare test re-
vealed a relationship between VA realism and pasditt gendery2(1, N = 578) =




8.093, p = 0.004] with a weak associatidn= 0.118. The majority~63%) of fe-
males but more males{5%) chose three-dimensional, realistic optiond(@2).

Table 2. The Count and Percentages of Male and Female Enefes for VA Realism

Participant Participant Male Total
Female
Cartoonized VA 132 56 188
(36.9%) (25.5%) (32.5)
3-dimensional VA 226 164 390
(63.1) (74.5%) (67.5%)
Total 358 220 578

3 Discussion

Similarity-attraction theory predicts that partiaigs would choose to gender-match.
This was found for the majority of females, but nmles, who chose male VAs al-
most as often as they chose female VAs, suppoHiygptheses 1a partially and 1b
fully. Overall preference was for female VAs, buwchuse this relies primarily on
female participant data, the findings only panialupport Hypothesis 2. The male
gender-preference data were in line with neitheilarity-attraction theory, nor so-
cial role theory. The findings also support Hypaike3, as most participants chose
three-dimensional VAs, reinforcing the idea that3/iA a SSCO context serve a task-
based function, with slightly more men than womeefgrring this level of realism
(support for Hypothesis 4), lending support forigbrle theory.

While neither theory was fully supported, they pdavinsights and reasonable in-
terpretations of the findings. Similarity-attractitheory suggests that identification
with a social group enhances co-operative behagmmmitment, knowledge contri-
bution, participation, and organizational citizeipshehavior ¥]. Females, having a
stronger collective bond with other females thadesmdave with other male8T],
might have chosen to gender-match because it iseseeomfort during the interac-
tion. There may also be positive performance-basgdomes for female users inter-
acting with a same sex VA, as evidence suggestswbaen become more task-
oriented when interacting in same-sex groups thamixed-sex groups3B-34]. In
contrast, males often like interacting with the ogife sex, due to positive attitudes
towards maternal attribute87]. Despite this, our results show no male prefesdor
a female VA. The findings reflect a less pronounegdithin-sex bias in men, consis-
tent with other research in human-human interad®a.

The findings are also consistent with research ssijgg that males are more con-
cerned with utilitarian aspects of human-computésraction 6], [39], since a higher
percentage of males than females chose a realtptiat. Nevertheless, the majority of
both males and females preferred three-dimensioealistic VAs. Thus, both sexes
seemed more concerned with utilitarian aspectshef3SCO simulation, and less
concerned with hedonic aspects. While Haake and (38] found no preference for



realism in males, they did find that males who @nefd more detailed, three-
dimensional agents over cartoon agents also peefemore strictly task-oriented
agents — highlighting the link between realism atilitarian goals.

More females preferred realistic VAs than cartoedi2/as, suggesting that hu-
man-likeness (similarity-attraction) and/or assis&xbased role (social role) of VAs
were more important to users over other factorsh &s self-representation or enjoy-
ment. The two possible explanations based on tbetheories are not necessarily in
opposition. First, in line with similarity-attraoth theory, participants of both sexes
may have been driven by the task-oriented natui@SE0, resulting in a preference
for VAs that were most like themselves in termgedlism. Second, in line with so-
cial role theory, participants may have been morcerned with the VA'’s role over
its attractiveness, thus, choosing VAs that weose visual representations of actual
supermarket employees, i.e., three-dimensionalS$CO, this involves displaying
‘appropriate’ checkout assistant characteristichsas warmth and approachability —
traits which are more readily perceived in hum&e-females36].

There are some limitations associated with thidystirst, perceptions of the VA
were not measured. These perceptions, and othsibfseasons for choosing VAs,
could be tackled in future studies, perhaps withrangualitative research. Second,
there may have been other factors that made thnmeendional VAs more attractive,
such as familiarity with realistic characters inmgmuter games or the association be-
tween two-dimensional cartoons with children’s Tkbgrams. Realistic VAs could
also have been more attractive because they were (ot not too) human-like, thus
avoiding the “Uncanny Valley”, which proposes thadre human-like characters are
preferred to less human-like characters, until thegome so human-like that they are
eerie [L4], [16]. Finally, the context is less ecologically dathan an actual super-
market setting, but arguably more ecologicallyd/dtian a lab-based study.

Conclusions. Females chose to gender-match and to interact avithore realistic
VA. Males exhibited little preference for eitherngier, and a greater preference than
females for realistic VAs. Thus, where it is naadible to gender-match in SSCO, the
recommendation is to implement a realistic femate V

Our findings raise the question of whether goice would be a viable option to
engage consumers in SSCO, as this would go beyend atceptance of an existing
agent, thus potentially alleviating the perpetuatib stereotypical assumptions.
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