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Abstract

Most research examining individuals’ bidding
behavior in online auctions has used the lens of a
rational decision making process. However, bidding
behavior is also influenced by non-rational factors.
Anthropomorphism, attributing human characteristics
to a non-human object, has been studied in many
disciplines, but has not been investigated in online
auctions. This study aims to identify whether auditory
and visual design factors for a non-human product
would  induce anthropomorphism and impact
individuals' bidding decision. Results show that visual
design induces individuals’ anthropomorphism and also
impacts bidding decisions.

1. Introduction

Online auctions have been one of the greatest
successes in electronic commerce [12]. eBay, the largest
online auction website, currently has more than 100
million active users worldwide. In 2015, more than 82
billion dollars’ worth of products were traded on eBay
and this number should remain steady in 2016. Online
auction are widely used for both new products and the
resale of used and collectable items whose value is
harder to assess [31]. The rapid growth of auctions, and
their popularity makes them an important marketplace
that is expected grow [84, 71]. Understanding the
factors that influence consumer behaviors in online
auctions, especially bidding behaviors, is thus an issue
of both theoretical and practical significance.

Most prior research has used the lens of rational
decision making to explain individuals’ bidding
behavior, reasoning that an individual’s decision is
based on maximizing benefits [17, 70]. Several factors
affecting consumers’ bidding decisions have been
identified, including the number of visual cues (e.g.,
product pictures), the number of bidders, explicit
reference points, and previous purchase satisfaction [6,
74, 92]. This research has been built upon an assumption
that consumers bid rationally [17].

Other research suggests that auctions include a non-
rational component [66]. Bidding decisions are affected
both by rational analysis and emotional responses to the
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product [75]. Individuals’ emotional responses can
change their behavior such the bidding decisions are not
completely rational [93, 65]. Emotional responses can
be influenced through different channels, including
visual. Visual cues in the auction environment influence
the bidding decision [6, 74, 91]. The graphic design of
online auctions can be easily manipulated, compared
with traditional auctions. Thus, the online auction
provides us a great opportunity to investigate how the
auction environment influences bidding behavior.

We investigate the impact of an automatic process,
anthropomorphism, and ways to induce this process on
individuals in the online auction context.
Anthropomorphism, imbuing non-human objects with
human form or characteristics, has the potential of
changing the interaction pattern and relationship
between users and the virtual world [26, 42].
Anthropomorphism is a topic mostly studied in
sociology, computer science, and telecommunication
for two main purposes, understanding peoples’ religious
beliefs, and improving human-computer interaction.
However, anthropomorphizing products to be more
humanlike can be used to change the consumer-product
relationship. Thus, this study aims to answer the
following research question:

In the online auctions, do design factors that induce
anthropomorphism affect bidding behavior?

2. Theory

2.1. Online auctions and individuals’ willingness
to pay

Online auctions have become increasingly popular,
enabling consumers to purchase goods from both
businesses and individual sellers [9]. In this
environment, understanding consumers’ willingness to
pay is important to business success [8, 9].

Previous research on rational choice theory shows
that bidding behavior is influenced by product
information, pricing and the auction system itself [17,
70]. The amount a consumer bids is a function of the
consumer’s perceived value of the product [69]. In some
cases, perceived value is indicated by signals in the
marketplace, such as the manufacturer’s suggested retail
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price (MSRP) [50]. Many products have a clear MSRP
(e.g., cameras, cars, TVs), which serves as one indicator
of value, although the actual price a consumer pays may
differ from MSRP depending where and how a product
is purchased. Some products have no MSRP (e.g., used
items, collectibles, and artwork), so determining value
is more difficult.

Most prior research on online auctions is based on
rational choice theory, which assumes that an individual
acts rationally to balance costs against benefits to
maximize personal advantage [17, 70]. Common market
factors such as product information, product image,
pricing strategy [80, 16], and system design has been
found to influence individuals’ willingness to pay and
bidding behavior. Research examining the effects of
product reviews on bidding suggests separating
perceived value from perceived functional value as a
strategy to control the impact of product reviews [49]. It
is also found that increasing the quality of an auction
business's e-image increases the prices received at the
auction and individuals' willingness to transact with the
business [32]. Non-contractible elements, including
supplier  technological investments, information
exchange, responsiveness, trust, and flexibility of
relationships also have great explanatory power for
auction use [52]. Implementing information feedback
into the auction system also increases the amount of
successful trading on the auction websites because it
helps build trust, which is critical in electronic auctions
[1, 9]. Prior research has found that users' online auction
addiction has an impact on their reasoned usage
decisions by altering their belief systems [82].
Researchers also have looked into perception formation
in sequential auctions [28].

Most of the research on electronic auctions has been
built on an assumption that consumers make rational
decisions. Behaviors resulted from or impact by other
factors have not caught the attention or interest of most
researchers. Yet individuals possess a limited cognitive
capability and are not motivated to expend a lot of
cognitive effort all the time [72]. An auction
environment provides the consumer with a large amount
of information about the competing products, resulting
uncertainty in the decision making process [84]. The
theory of rationality assumes that individuals have
infinite cognitive processing capabilities and can make
decisions on assessing all aspects of all alternatives
provided, irrationality [17, 70]. In contrast, other
research emphasizes the cognitive constraints of
individuals [60, 5]. Most individuals’ decisions are also
influenced by a desire to reduce the cost of deliberation
[20], which indicates that online auction decisions are
often non-rational. However, there is little prior
literature on the non-rational aspect of online auction
decision-making.

Willingness to pay refers to the maximum price an
individual is willing to pay for a given product [90, 54].
It is set subjectively by individuals [90]. Understanding
individuals’ willingness to pay is crucial in estimating
demand and designing the pricing strategy. In online
auctions, it is difficult for sellers to price products when
a seller is providing a unique or used product for which
the demand is ambiguous. Therefore, willingness to pay,
capturing the maximum price a buyer is willing to pay,
is critical. On the other hand, the auction context
provides researchers the opportunity to capture
consumers’ willingness to pay and thus to investigate
the impact of non-rational factors on consumers’
behavior.

2.2. Overview of anthropomorphism

Anthropomorphism is defined as the attribution of
human form or characteristics to a non-human being
[51]. Anthropomorphism is spontaneous, pervasive, and
powerful [33, 53, 13]. A frustrated computer user may
threaten the machine when it fails to perform as
expected. A dog owner easily forgives the pet for
making a mess in the living room based on the “guilty”
look on its face. Humans are born with the gift of
anthropomorphism rather than develop it as a learned
skill; humans start to anthropomorphize during infancy
and carry it throughout their lifetime [36, 41].

There are three overarching questions regarding
anthropomorphism that scholars are trying to answer: 1)
Why do humans anthropomorphize; 2) how do humans
design objects that are intended to induce
anthropomorphism; 3) what are the consequences of
anthropomorphizing. Some research suggests humans
anthropomorphize to reduce the uncertainty of the
unknown [33, 14, 89]. Human knowledge is limited so
when attempting to explain the unknown, we apply the
most familiar assumptions we have, which is ourselves
[14, 89]. Other research argues that humans
anthropomorphize to compensate for the lack of social
connections with other humans [24, 25].

The second question has long been the focus of
computer scientists and engineers interested in human-
computer interaction [26, 23]. Prior research has shown
that adding facial features and motion to an object are
effective in evoking anthropomorphism. In general, the
more an object looks and moves like a human, the more
positive the response. However, when an object
behaves almost, but not exactly, like natural human
beings, a response of revulsion is often triggered,
creating an “uncanny valley” in responses. It can be
easily found in the movie industry. Another example is
“Clippie”, the animated paper clip figure Microsoft
introduced to provide tips and help users. This design
invoked great annoyance from users.
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Designing a product to induce anthropomorphism
involves several aspects collectively, including adding
human facial features, human sounds/voices,
intentionality, imitation behavior, communication [21,
79], and movement [37]. Anthropomorphism is
powerful and compelling. A static image can trigger the
automatic process of anthropomorphism [58]. However,
the facial design of the anthropomorphic object may
carry a potential downside effect if the design is
associated with an unhelpful agent [85].

Voice, especially voice clarity and voice
consistency, have a large impact on anthropomorphism
[30]. Individuals treat different voices on the same
computer as different actors, but treat the same voice on
different computers as the same actor [68]. The fit
between physical appearance and voice is also critical in
triggering anthropomorphism. Individuals spent more
time to process information delivered by virtual agents
with human face and humanoid voices than by virtual
agents with human face and human voice. They also
trust the former less than the latter [30].

Movement is another important factor influencing
anthropomorphism. Individuals are more likely to
perceive humans and nonhuman objects to possess
mental states when the objects moved at speeds similar
to the speed of human movement, rather than faster or
slower than humans [55]. Synchronizing the voice with
the movement of the object also appears to be a key to
make individuals pay more attention, be more aroused,
and have a better evaluation of the object [68].

The third fundamental question facing researchers
is what are the effects of anthropomorphism? We know
anthropomorphism has an impact on attitude and
behavior [35, 68, 48, 45, 15]. Researchers looked into
how individuals perceive and react to a computer, and
whether they treat computers as real humans.
Researchers found that computer users not only can
recognize certain personality traits (dominance-
submissiveness and friendliness-unfriendliness) of the
computer, they also favor a computer that exhibits
similar personality traits to themselves over ones that
exhibit opposite traits [68]. Moreover, users prefer
computers that “adapt” to them. The ability to adapt
facilitates anthropomorphism and social presence [48].
For instance, dominant people prefer a computer that
starts out submissive but then becomes dominant, more
than a computer that is consistently dominant [68].

The relationship between a person and a computer
influences the attitude of the person to the computer.
Individuals evaluate the computer as significantly better
when they are told that they are teamed with the
computer to work on a task than when they are told that
they are working alone using the computer [68].
Individuals also tend to attribute human-like emotions
to non-human object when the object is considered as an

in-group member [11]. They also ascribe personality
attributes to programs [40].

Researchers also looked into how individuals treat
non-human agents in the virtual environment. In a mock
job interview task, individuals’ impression of the
interviewers and their emotional state were not different
when they were interviewed by a real human versus a
virtual agent [4]. The longer someone interacts with a
virtual agent, the more likely they are to
anthropomorphize it [27]. Individuals perceive more
anthropomorphic virtual agents to be more attractive
and trustworthy [29]. They are more likely to choose
more anthropomorphic virtual agents to represent
themselves [59]. Virtual agents made sales channels
more persuasive and satisfying [87]. Females were
influenced more than males by anthropomorphized
agents for products with high hedonic value [87].

Consumer behaviors towards a product is
influenced by both their perceptions of the
anthropomorphized product brand [3, 63]. Through
anthropomorphism, consumers can develop a
humanlike social relationship with brand mascot [46],
although such a relationship is moderated by individual
personality [44]. Consumers will develop more
favorable attitudes towards the anthropomorphized
brand [3, 63], but an anthropomorphized brand will have
a greater decrease in consumer attitude if the brand
cannot consistently maintain its positive image [64].
Individual characteristics also impact perceptions of
anthropomorphic objects [88].

Individuals are found to apply social attributes to
non-human objects, especially computers [56, 70]. For
instance, researchers found that individuals trust
computers more when male voices are used for technical
related subjects and when female voices computer are
used for love and relationship topics [57]. Individuals
perceive computers displaying flattering comments as
more attractive and believable. Such effects are more
pronounced when the comments is delivered by an
anthropomorphic virtual agent [47]. Anthropomorphism
of the computer interface also amplify the positive effect
of flattering comments on individuals’ evaluation on
their performance [47]. Since anthropomorphism is an
automatic process, it has been used as a way to induce
priming [15, 19].

Prior research has argued that anthropomorphism
may contribute to the value of a product and a
consumer’s willingness to pay [35]. Prior research has
found that anthropomorphism can account for the
personal value of products with different levels of
complexity [35].

2.3. Research hypotheses
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As we discussed above, the graphic design of the
product is an important trigger of anthropomorphism.
Facial  features and motion help  evoke
anthropomorphism. Likewise, adding human voices can
trigger anthropomorphism. Combing two manipulations
together on the design of the anthropomorphic product
is believed to be stronger than a single manipulation
itself [22]. This is because humans are known for having
distinguishable visual appearance and communication
style from other non-living objects or animals. Thus, a
non-human object with both visual and auditory
manipulation will be more likely to trigger
anthropomorphism  from individuals. Thus, we
hypothesize that:

H1. Individuals will perceive an object with both

visual and auditory manipulations to be more

human-like than that with only visual or auditory
manipulation.

There are potential two paths for visual and
auditory manipulations to influence individuals’
willingness to pay: an emotional path and a rational
path. Prior research has investigated emotion and
anthropomorphism [2], and found no direct impact on
emotions when the anthropomorphic products carried a
neutral or mild emotion [2]. However, when the
anthropomorphic product exhibits strong positive
emotion, it can trigger both high positive valance and
high arousal [45].

Consumers’ willingness to pay reflects their
perceived value of the product [17, 70]. Rational choice
theory argues that individuals balance cost against
benefits to maximize personal advantage [17, 70].
Factors such as product information, product image,
pricing strategy, and system design influence
consumers’ willingness to pay [81].

When individuals are shopping for a product, the
cognition process supporting rational reasoning can be
influenced in a variety of ways. The Internet and
technology makes a vast amount of information
available to consumers. However, humans have limited
memory resources and cognition capability [76, 77] so
information is prioritized in the decision making process
[7]. During the information collection stage, individuals
will allocate more attention to important information
[62]. Thus information that is perceived as important to
the decision is more accessible to the decision maker
[10]. Therefore, by directing consumers’ attention to
certain product information, one can influence what
information the consumer perceives as important, and
thus what information is more accessible when making
the purchase decision.

Prior research has shown that individuals tend to
pay more attention to human faces than objects [86].
Anthropomorphism is an automatic process, so humans
are more likely to perceive anthropomorphic products as

similar as humans, and thus, will pay more attention to
them than to non-anthropomorphic products. Therefore,
information delivered through the anthropomorphic
product with human-like facial features, expressions,
body movement and verbal communication will receive
more attention than information delivered in other ways.
If this information emphasizes important functional
value provided by the product, this value will become
more salient, thus leading the consumer to have a higher
willingness to pay for thee anthropomorphic product
than a non-anthropomorphic product. Thus:

H2. Individuals are willing to pay more for a

product with a) visual and b) auditory manipulation

than a non-anthropomorphic product.

4. Research Methodology

This study used a 2 (visual manipulation: with vs.
without) x 2 (auditory manipulation: with vs. without)
factorial design.

4.1. Participants

Two hundred and sixty-six undergraduate students
in a large state university business school participated in
the experiment. 49 participants who either did not
follow the experiment procedure or failed the attention
test during the experiment were excluded from the
sample, resulting in a sample of 217. 59% of the
participants were male. The average age was 19.4 (95%
of participants were between 19 to 21 years old). The
average GPA of all participants was 3.6. All participants
were from an introductory business course.

4.2. Task

Participants were led to believe that they were
recruited to help test an auction system newly developed
by the School of Business. Participants were required to
purchase a tablet using a Web-based system. The system
provided information about the tablet, including the
hardware and software configurations, product
dimensions, special features, promotion packages, etc.
A text field was activated after the manipulation was
delivered for participants to enter a bid amount in
dollars. Three were no restrictions on how much the
participants could bid on the product. The bidding task
lasted about 15-20 minutes depending on the treatment.

4.3. Treatments
This 2x2 study had four randomly-assigned

between-subject  treatments:  visual/auditory, no-
visual/auditory, visual/no-auditory, and no-visual/no-
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auditory (control). For the visual treatments, we
manipulated the visual appearance of the tablet through
two aspects collectively. First, by adding human
physical characteristics including eyes, mouth, hands,
and feet. Second, the tablet was designed to have
human-like movements, such as waving, clapping,
jumping, turning, etc. A pilot study was conducted to
select the best visual manipulation. The manipulation
was delivered as a full motion video. See Figure 1 for an
example. For the no-visual manipulation, a product slide
show was presented to the subject, also in a video
format. The slide show presented different still images
of the tablet. See Figure 2.

Figure 1. Graphic design of tablet in
anthropomorphic condition

Figure 2. Graphic design of tablet in control
condition

For the auditory manipulation, a human voice was
recorded by a professional male voice actor following a
written script. The voices in the auditory manipulation
treatments were recorded as a first person to have direct
communication with the viewers. A pilot study was
conducted to select the best voice design. For the no-
auditory manipulation, the script was presented in text
subtitles below video.

A question arises as to the best control treatment:
should it be a traditional static web page similar to those
on commercial auction sites, or should it be the no-

visual manipulation slide show video with the no-audio
manipulation sub-titles? We conducted a pilot study
comparing both options and found no significant
differences in individuals’ bidding behavior between the
two. Therefore, we chose to use the traditional static
web page commonly found on commercial auction sites
as the control treatment.

4.4. Dependent variables

Willingness to pay refers to the dollar amount an
individual would pay in order to obtain possession of a
product. It was measured right after the participants
received all the product information. Perceived
Anthropomorphism was measured using the following 3
items (Crobach’s alpha =0.885): 1) How human
realistic do you think the product was; 2) How much do
you agree/disagree with the following statement —I felt
like | was interacting with a human during bidding for
the product; 3) How much do you agree/disagree with
the following statement — I don't think the tablet I bid on
looks like a real person.

4.5. Control variables

Two control variables, product knowledge and
gender, were measured during the experiment. Product
knowledge has been found to impact consumer behavior
in marketing literature [67, 73, 61]. Gender has been
shown to have an effect on individual decision making
[43, 83].

4.6. Procedures

Data was collected in a computer lab in the business
school. Participants were given instructions on the
bidding task and the online bidding website. Each
participant was randomly assigned to one of the four
treatments. The time for the bidding task ranged from
15 to 20 minutes. The bid was captured during the
bidding task automatically by the bidding website. After
finishing the bidding task, participants were asked to
complete an online survey, which measured
demographic variables, control variables and an
attention check to filter out any participants who did not
complete the study seriously.

5. Results

Univariate Analysis of Variance was conducted
using SPSS 22 to test the impact of visual manipulation
and audio manipulation on perceived
anthropomorphism. The results (see Tables 1 and 2)
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show that the visual manipulation significantly
increased individuals’ perceived anthropomorphism
(F(1, 213)=12.68, p<0.000). However, the auditory
manipulation had no impact (F(1, 213) =0.09, p=0.765).
There was no significant interaction effect (F(1, 213)
=0.05, p=0.826). H1 was not supported.

Table 1. Descriptive statistics for perceived
anthropomorphism

Manipulation n Mean SD
. Yes 120 2.54 14
Visual
No 97 1.78 15
. Yes 127 2.18 13
Auditory
No 90 2.15 15

Table 2. Results for perceived
anthropomorphism

Manipulation F p-value
Visual 12.68 .000
Auditory 0.09 .765
Interaction 0.05 .826

The results for the willingness to pay indicated a
significant main effect for the visual manipulation (see
Tables 3 and 4). Participants who interacted with the
human-like visual design, were willing to pay $31.45
(about 11%) more for the tablet. No significant main
effect was found for the auditory manipulation or the
interaction. Of the two control variables, gender was
found to significantly impact participants’ bids (F(1,
213) =9.708, p=0.002), while no effect was found for
product knowledge (F(1, 213)=0.050, p=0.823).
Therefore, H2a is supported but H2b is not.

Table 3. Descriptive statistics for amount

bid
Manipulation n Mean SD
. Yes 120 314.31 | 100.92
Visual
No 97 282.86 | 99.03
. Yes 127 303.06 | 110.28
Auditory
No 90 296.28 | 86.88

Table 4. Results for amount bid

Manipulation F p-value
Visual 5.34 .022
Auditory 0.04 .835
Interaction 0.60 439
6. Discussion

6.1. Interpretation of findings

Results of this study shows that visual manipulation
of a non-human object by adding human facial features
and limbs induces anthropomorphism and causes
consumers to bid more. No effects were found due to the
auditory manipulation, nor was the interaction of visual
and auditory manipulation. Adding human facial
features and gestures to a non-human object has a
stronger impact in making individuals imagine and treat
the object as a real human compared with adding voices
to the object.

Our hypotheses were not fully supported by the
findings; the visual manipulation mattered but the
auditory manipulation did not. In some ways, this is a
glass half full result. The visual design has been proven
to play a critical factor. Attaching a voice to the product
did not influence anthropomorphism or the amount bid
in our study; however it does not mean that designers of
auction sites should not focus on voices design of the
product. Our results indicates that a better voice design
should be tested.

There are several possible explanations for this
result. The first is that the auditory manipulation is not
strong enough to induce anthropomorphism. According
to prior research, anthropomorphism and other
subconscious processes can be influenced by many
different factors simultaneously [34, 53]. Manipulating
one aspect of the design may or may not trigger several
mental mechanisms. Thus, it requires great precision in
designing the manipulation. It requires further research
to identify the best manipulation to the auditory
manipulation.

Another explanation for this is the fit between the
subjects’ expectations of the product and the
manipulation. Specifically, participants may have
different expectations about the voice. Some
participants may expect a tablet to have a female voice,
because Apple products such as Siri use female voices.
The auditory manipulation using a male voice may
create a discrepancy between expectations and the
manipulation, reducing the impact of the manipulation.

A third possible explanation is that people are more
used to seeing visual manipulations than hearing a voice
attached to the product. Thus, they are more critical
towards the voice, making it harder for the manipulation
to take effect.

6.2. Theoretical contributions

The results of this study have the potential to make
several contributions to research. First, we believe this
study opens a new door in online auction research and
electronic commerce research in general. Prior studies
have examined “rational” factors affecting individuals’
willingness to pay under the assumption of rational
choice theory. These factors are important. However,
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we need to look beyond the straightjacket of rational
choice [78, 39, 38]. This study investigates the impact
of one of the many automatic processes,
anthropomorphism, and thus starts to reveal the impact
of non-rational processes on individuals’ behavior.

Second, the study of anthropomorphism as a
research area is relatively new to the IS discipline.
Online auctions and other forms of e-commerce involve
complicated cognitive and emotional processes. This
study can inform future studies examining
anthropomorphism. However, measuring
anthropomorphism can be difficult and more complex.
This research is just one step in the processing of
refining our understanding of anthropomorphism and its
impact on human-computer interaction.

Third, the study provides insight into what types of
manipulations affect bidding behavior. Visual
manipulation of anthropomorphism leads individuals to
be willing to pay more for a product while auditory
manipulation has no impact. More research is needed to
understand how product design, especially visual design
affects anthropomorphism.

6.3. Implications for practice

The findings of this research can be applied to
electronic commerce. First, for companies using online
auctions, anthropomorphizing products using visual
design can be a powerful way to increase revenue
because consumers may be willing to pay more for
anthropomorphic products. However, spending money
on professional voice talent to attach a voice to the
product may be less likely to influence the amount bid.

Second, our research suggests that consumers
should be mindful while watching or interacting with
product designed to induce anthropomorphism. It is
possible for consumers to over-pay for a product with a
human like face, body features, and movements. It
would also benefit the industry if researchers can
investigate the impact of design choices; for instance,
using a female voice instead of a male voice may lead
to different bidding behavior from consumers.

6.4. Limitations and future research

One potential limitation of the study is that the
sample was limited to undergraduate students. Student
samples are appropriate for testing theories about
phenomena theorized to hold across the population as a
whole [18]. Young adults in the same age range as the
participants in our study are active online consumers.
However, it is possible that the effects of
anthropomorphism may vary across age groups.

Another limitation of this study is that lab
experiment was used as research method. An artificial
online bidding website was developed for data
collection purposes. The website is different from online
bidding websites in real life in that participants could
only view and bid on one product. The artificial design
nature of the data collection tool may pose a threat to the
validity of the results.

A third limitation is that the animation of the
product. The results of the pilot study indicated that
business students were more attracted to cartoon-like
designs. However, such design makes the product look
less real. Last but not the least, the effect size for this
study is comparatively low. In order to validate the
results, further examination on the hypothesized
relationships should be conducted.
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