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Abstract

We present results of an experiment designed to reveal the “face effect” on pricing behavior in a supply chain game. In
particular, we study the variation in wholesale prices driven by subjective judgments of three facial traits—attractiveness,
trustworthiness, and dominance—of a retailer’s face and own appearance. Our experimental data suggest that the distribu-
tions of decisions in settings whether individuals see, or not see, retailers’ faces are not equivalent. Furthermore, we find the
complex dependencies between decision behaviors and facial traits. Subjective evaluations of facial traits, both self-reported
and others, have a significant effect on the selected decisions.
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1 Introduction

In a survey conducted by Forbes Insight (2009), 84% of
760 business executives prefer face-to-face meetings to
technology-enabled, remote ones. They believe that face-to-
face interactions help build stronger business relationships
(85%), better social interactions (75%), and gives the ability
to “read” another person (77%). Many other studies report
the same. Wakefield Research's Fourth Annual Business
Travel Survey (2012) reports that 96% of business travelers
value face-to-face meetings as the fundamentals for long-
lasting business relationships. A Berger (2016) conducted by
the Meetings Mean Business coalition and the Association
of Public-Safety Communications Officials (APCO) finds
that “96% of small business owners say in-person meet-
ings yield a return on investments” (Berger 2016). Requests
made face-to-face are 34 times more effective than those
made “blind” (Roghanizad and Bohns 2017). However, in
2019-2021 the coronavirus disease (COVID-19) pandemic
made in-person meetings impossible and accelerated a shift
to online communication. Video-conferencing (via Zoom,
MS Teams, Skype, etc.) and app-based messaging (What-
sApp, WeChat, LinkedIn InMail, etc.) became the sustain-
able alternatives to face-to-face interactions. According to
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Priori Data, global downloads of video-conferencing appli-
cations have increased dramatically since the pandemic
began. For instance, Zoom was downloaded nearly 27 mil-
lion times in March 2020, while in January 2020, it was just
2.1 million times (Richter 2020).

Ahearne et al. (2022) claim that “face-to-face communi-
cation is no longer the main format of buyer—seller interac-
tions.” While business practitioners were forced to rapidly
adopt the online format for meetings due to the imposed
restrictions, they continued using video calls even after the
restrictions were lifted. Video-conferencing and app-based
messaging have gained popularity over other technology-
enabled communication modes (phone calls, emails, etc.)
because they offer attributes which are important for build-
ing trustful relationships. In particular, virtual calls make
it possible to see the partner’s face during a conversation.
Also, users may add their profile photograph to display on
the app. However, frequently participants choose not to turn
the web camera on, and only their profile pictures are avail-
able to observe. Zoom User Survey reports that only 63% of
Zoom users prefer taking calls with their video cameras on
(Zoom 2021). Furthermore, the choice of a profile picture
may affect the individual’s perception and subsequent busi-
ness relationships (Xu 2014). Thus, the question of how the
face observed during virtual communication affects coop-
eration of business partners becomes an important topic for
business practitioners and should be considered in scientific
research.
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Behavioral economics literature, indeed, finds that seeing
a face improves trust and cooperation (Lewis 2004; Eckel
and Petrie 2011). In the Eckel and Petrie (2011) study,
responders, in a trust game, were more trustworthy if they
saw a photo of the sender. In addition, they were willing to
pay to see the photo, as well as to show their own photos
to their counterparts (Heyes and List 2016). These results
establish, in general, that just the availability of images of
faces, even without any verbal or social interactions, can
change economic decisions. Surprisingly, there is little
research of this issue in operations management contexts,
given the importance of contexts in business decision-mak-
ing (Kremer et al. 2010). The scarcity of knowledge about
how to interact effectively using new technologies leaves
business practitioners in a black box (Yadav and Pavlou
2014; Khan and Ebner 2019). In particular, intuitively, one
would expect this issue may be especially important to sup-
ply chain contracting. Improving supply chain communica-
tion is a vital step in information sharing between managers
of buying and supplying firms. Information is crucial to sup-
ply chain performance because it provides the foundation for
managerial decisions. Information sharing within the sup-
ply chain has numerous positive effects, including inventory
reduction and efficient inventory management, cost reduc-
tion, optimized capacity utilization, significant reduction
of bullwhip effect, and others (Lotfi et al. 2013; Inderfurth
et al. 2013). The COVID-19 pandemic caused a significant
disruption to the supply chains across the globe (Alicke et al.
2021). To sustain their operations, proactive companies have
realized that they need to have greater visibility, transpar-
ency, and information sharing (Sajjad 2021). Collaboration
and enhanced communication are important strategies to
effectively respond to disruption risks and improve supply
chain operations. Scientific research on available instruments
to strengthen the buyer—supplier relationship is essential to
support business practices.

In this study, by the use of laboratory experiments, we
explore the “face effect” in a supply chain contracting sce-
nario. The core idea is that individuals form judgments about
behavioral traits of others when they see their faces, and
these judgments change their decision-making behavior.
Our goal is to determine how such judgments can nudge
decisions. Note that it is out of the scope of this research of
whether faces actually reflect behavioral traits, and whether
these judgements are accurate. As we focus on the judg-
ments of faces, we intentionally choose the simplest supply
chain contracting scenario where a supplier sets a simple
linear wholesale price for a newsvendor retailer. In this sce-
nario, both a supplier and a retailer can react to the judg-
ments of faces. We focus on the supplier’s wholesale price
decision as to help isolate the impact of face judgements.
The retailer’s order decision can be affected by both face
judgments, if available, and also the wholesale price and
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the resulting social preference (e.g., fairness). Hence, we
believe that focusing on the supplier’s wholesale price deci-
sion behavior will be most appropriate for this research.
As such, we conducted experiments where human subjects
played the role of the supplier, and the retailers were con-
trolled by software. Using “robot” players is not uncommon
in the behavioral operations management literature (e.g.,
Kalkanci et al. 2011, 2014).

If retailers are robots, whose face are we going to show
the suppliers? We choose to use original computer-generated
images of faces, with an algorithm developed in the Social
Perception Lab of Princeton University (Oosterhof and
Todorov 2008; Todorov and Oosterhof 2011; Todorov et al.
2011). Obviously, the subjects would know that these were
not the real faces of their supply chain partners; in fact, in
the instructions, we include the statement “Imagine that the
person on the picture is your buyer” as to employ no decep-
tion in the experiment. Literature has shown that individuals
do react to robot players with social preferences, albeit more
weakly than when facing real humans (Kalkanci et al. 2014).
We believe the same principle allows here. This research
strategy provides two significant advantages. First, the com-
puter algorithm we employed allows us to manipulate sev-
eral facial traits, discussed below, independently. Second,
we can exact control for emotional neutrality, age, and race.

Wilson and Eckel (2006) show that individuals can judge
the level of trust by looking at a face appearance. Attrac-
tive trustees are perceived as more trustworthy and, conse-
quently, are trusted more. Hence, behavioral traits may be
reflected in the face image of a person. To facilitate expo-
sition, we refer to such a trait (e.g., trustworthiness) as a
“facial trait”, interpreted as a behavioral trait that can be
informed by the image of a face. In this study, we focus
on three facial traits, chosen for their importance to opera-
tions management decision-making, and the fact that the
algorithm used to generate faces, discussed above, allows
for the manipulation of these traits in the images that it cre-
ates. We pick the faces varying on dimensions of attrac-
tiveness, trustworthiness and dominance. Existing literature
suggests these three traits may have impacts on how people
are treated under business settings (Krumhuber et al. 2007,
Fruhen et al. 2015; Linke et al. 2016; Todorov et al. 2015).

Evolutionary, humans are attentive to physical attractive-
ness (Thornhill and Gangestad 1999; Rhodes 2006; Little
et al. 2011). Attractive people are seen as more intelligent,
competent, and trustworthy (Zebrowitz et al. 2002; Todorov
et al. 2005; Wilson and Eckel 2006). These stereotypes influ-
ence people’s judgments and expectations. Thus, political
scientists note candidate attractiveness can drive election
results (Laustsen 2014; Berggren et al. 2010; Hart et al.
2011; King and Leigh 2009; Rosar et al. 2008). Econo-
mists, too, find that attractive borrowers and trustees are
judged to have a better attitude (Jin et al. 2017) and earn
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more (Wilson and Eckel 2006). Trustworthy-looking indi-
viduals are benefited with higher chances to obtain loans
(Duarte et al. 2012) and earn more (Tingley 2014; Wu et al.
2018). Dominance, on the other hand, evokes negative judg-
ments as being associated with the individual’s power and
aggressiveness (Oosterhof and Todorov 2008; Dietl et al.
2018). However, the context may change the effect: contrary
to non-profit organizations, for-profit firms achieve a greater
financial success when lead by the dominant-looking CEOs
(Re and Rule 2016).

Our experimental design employs a within-subject design
with a “blind” treatment where no face image is shown to
the supplier, and a “face” treatment where a face image is
shown. In the “face” treatment, we use 54 images which
span three facial traits. First, we observe a significant treat-
ment effect; the distributions of wholesale prices offered in
“blind” and “face” settings are not equivalent. Second, we
find that subjective evaluations of facial traits, both self-
reported and others, have a significant effect on the selected
decisions. For example, a supplier chooses to offer a higher
average wholesale price to a more attractive retailer (i.e.,
a “beauty penalty” effect). A supplier who evaluates self-
attractiveness low is likely to offer wholesale prices in a
different range compared to offers made by a supplier who
is confident in own attractiveness.

This paper makes two contributions. As far as we know,
we are the first to, experimentally, study the impact of facial
information (i.e., a face image) in supply chain contracting.
Second, we capture the responses to different facial traits
and elaborate insights that may help facilitate supply chain
contracting.

The reminder of this study is organized as follows. In
Sect. 2, we summarize the theoretical guidance of behavioral
operations management literature and relevant behavioral
economics studies. Section 3 describes the supply chain con-
tracting environment we use to operationalize the faces and
facial traits in our experiment. The experimental procedure
is explained in Sect. 4. We present experimental results in
Sect. 5 and offer concluding remarks in Sect. 6.

2 Theoretical guidance (literature review)

A growing literature on behavioral operations management
explains a choice deviation from its optimum by bounded
rationality of a decision-maker. The stream of studies has
demonstrated various behavioral patterns in contracting
referring to fairness (Haitao Cui et al. 2007; Ho et al. 2014;
Kalkanci et al. 2014; Wu and Niederhoff 2014; Katok et al.
2014), loss-aversion (Zhang et al. 2016), friendly or long-run
relationships (Loch and Wu 2008; Davis and Leider 2018),
trust, and trustworthiness (Ozer et al. 2011, 2014; Beer et al.
2017). Despite the striking uniformity in pull-to-center and

adaptive learning effects, the behavioral tendencies vary at
the individual level. Both suppliers and retailers are highly
heterogeneous as tp what impacts the significance and the
strength of decision biases (Becker-Peth et al. 2013; Bolton
and Katok 2008; Wu and Chen 2014; Katok et al. 2014;
Moritz et al. 2013).

Coordinating supply chain contracts, designed to align
economic incentives of two parts (Cachon 2003; Cachon and
Lariviere 2005), have been rigorously studied in behavioral
experiments (e.g., Katok and Wu 2009; Becker-Peth et al.
2013; Wu and Chen 2014; Zhang et al. 2016; Davis 2015).
Theoretically, the contract should be optimally designed by
rational authors; in practice, it often deviates from the opti-
mum. One of the factors impacting the decision strategy
is the context-sensitivity in supply chain contracting (Kre-
mer et al. 2010); the context implies broad circumstances
under which the contract is created, including social con-
siderations (Loch and Wu 2008). The social context refers
to physical and social settings of human interactions, and
it influences human decision-makers and is impossible to
avoid. However, the intervention of behavioral patterns (e.g.,
fairness and trust) can be either restricted or magnified by
the contracting settings. Kalkanci et al. (2014) have identi-
fied evidence of human interaction effects on the bounds of
rationality of a decision-maker. Researchers find that sup-
pliers act less rationally in a human-to-human game than in
a human-to-computer one, and are likely to provide better
contracts with more favorable discount terms when interact-
ing with humans. The idea of a change in behaviors in dif-
ferent settings triggered our interest to continue the research
of the social context in supply chain contracting scenarios.
We set two opposite settings: the first setup is the standard
newsvendor problem with no revealed private information,
which is widely used in the literature, and the second set-
ting is the experiment which offers human features to the
contracting content. Human features could be delivered via
various venues including text, sound, photo, and video. In
this study, we are interested in the effect of faces.

Because the social context in contracting has received
relatively little attention among experimental studies in
operations management, we search for theoretical support
from other research fields. We find more evidence of human-
to-human interactions effects in the behavioral economics
literature. Various studies conclude that human faces have
indigenous values which can be measured economically.
This statement may sound unnatural, but it has been proven
by multiple laboratory experiments and surveys. Recent
research shows that people are affected by the shown faces
and shift their decisions in a direction unfavorable for them-
selves (Eckel and Petrie 2011; Ma and Hu 2015; Ma et al.
2015, 2017; Zhang et al. 2011). In a trust game experiment,
Eckel and Petrie (2011) demonstrated the strong willing-
ness of subjects to see a counterpart’s photo; both senders
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and responders purchase the photo for a positive price. And
those who bought the photo trusted more than those who
did not. Moreover, Heyes and List (2016) experimentally
revealed that subjects are willing to pay to show their own
photo to counterparts. Following the examples from behav-
ioral economics, we chose to use the face image to signal
about human features in contracting scenario and set up the
difference from utter human-to-computer settings. Although
human-to-human interactions are not realized in full, but
manipulated by showing images of the counterparts, the
decision-makers cannot ignore the difference between set-
tings and are expected to deviate in their performance.

We believe that our study is distinctive from previous
behavioral research in operations management. By using
the face images, we apply the direct reference to human-to-
human settings opposed to oblique assumptions typically
provided through the experimental instructions read prior
the trials. To the best of our knowledge, this study is the first
in operations management to investigate the effect of faces
on supply chain contact terms. We believe that our results
make a valuable contribution toward an understanding of
the impact of social context on the contracting decisions.

3 Supply chain contracting environment

To operationalize the contracting environment, we choose
to apply standard settings of a supply channel with a single
supplier (a seller) and a single retailer (a buyer) (Cachon
2003). The supplier offers a supply chain contract to the
retailer; within the contract terms, the supplier identi-
fies a linear wholesale price w for a product. The retailer
decides on the amount of products to order and places the
order quantity g with the supplier. Both the supplier and
the retailer are facing the uncertain market demand D and
exogenous retail price p. We use the simplest supply chain
contract—a wholesale price contract—with the purpose to
minimize computational complexity and focus on the impact
of social context on pricing decisions.

Under a wholesale price contract, the supplier is burdened
with the right choice of w to persuade the retailer to order
larger g and generate positive inflows after incurred the prod-
uct cost c. The retailer is optimizing g(w) to avoid the exces-
sive order leading to the obsolete stocks with zero value and
the shortage resulting in the loss of customer demand with
potential profit. The theoretical literature assumes that both
players are rational and act with a purpose to maximize own
profits:

max 7z = pmin (D, g) — wg

max rg = (W —c)q

¥

For simplicity, we assume that D follows the normal dis-
tribution truncated between a and b, with b > a > 0, that is
similar to the uniform distribution assumption for this case.
The deterministic (normative) solution of the system of
equations results in the best response choices for the retailer

x w . « _ C pb
g =b- ;(b — a) and for the supplier w* = >+ o2 (for

details see the Appendix).
3.1 Impact of faces on pricing decision

We assume that human interactions are unavoidable in sup-
ply chain contracting, and they are carried either through
face-to-face meetings (e.g., in-person or virtual with vis-
ual representations) or technology-enabled blind commu-
nications (e.g., emails or texting). Social preferences are
heterogenous on the individual level. However, business
practice records and behavioral research literature provide
multiple evidence of strong preferences for face-to-face
meetings. Thus, 84% of 760 business executives surveyed
for Forbes Insight study (2009) chose face-to-face meet-
ings over virtual communications for their business goals.
Wakefield Research (2012) revealed that in-person meetings
are fundamental for sustaining business relationships (96%
of respondents). Moreover, a face-to-face communication
“yields a return on investments” according to the Berger
(2016) conducted by the Meetings Mean Business coalition
and APCO (Berger 2016). Judgments of CEOs faces cor-
relate with the firms’ financial performance (Re and Rule
2016).

In controlled laboratory experiments, decision-makers
also demonstrated a desire for a face-to-face communica-
tion (Eckel and Petrie 2011). In a trust game, both send-
ers and receivers were willing to purchase a photo of their
counterparts. Those who bought the picture sent more than
those who did not. Interestingly, when a photo appeared
involuntary, subjects did not differentiate in their trust com-
pared to the blind settings. Furthermore, decision-makers
were willing to share their own photos and even agreed to
pay for that (Heyes and List 2016). By revealing their own
facial characteristics, they expected to affect the actions of
counterparts.

Listed findings suggest that private facial information
learned either from images of faces or during in-person
meetings influence judgements about behavioral traits
of the seen person. These judgments lead to the change
in pricing behavior of a decision-maker. Therefore, a set
of certain facial characteristics can be used as a tool for
behavioral manipulation, allowing to turn the decision to
a favorite venue. Being influenced by the revealed facial
information about the partner, the decision-maker recon-
siders his or her own utility and deviates in the choice
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from the optimum. Under the assertion that facial human
features impact the supplier’s pricing decision, we state

Hypothesis 1 People are not indifferent to the facial infor-
mation of their counterparts. The wholesale price w offered
in a context of shown faces deviates from w offered in a
context of blind decision.

In our research, we explore the deviation in the choice
of w offered by a supplier within two types of contracting
settings—(1) no private facial information about a retailer
is available to a supplier (Blind), and (2) a face image of
a retailer is shown to a supplier (Face). With a purpose to
identify the face effect in the supply chain contracting on
its aggregate level, we allocate and measure the difference
in the average w offered within two contexts.

3.2 Facial traits effects on pricing behavior

Behavioral economics suggests using attractiveness and
trustworthiness to explain the variation in effects of facial
traits on a trust (Wilson and Eckel 2006; Eckel and Petrie
2011). Studies of the individual’s facial characteristics find
a significant association of trustworthiness and dominance
with the leadership potential (Dietl et al. 2018; Re and
Rule 2016). While the role of these three facial traits has
been widely explored within socio-economic settings, to
our knowledge no studies have been conducted within a
supply chain contracting scenario. However, specific facial
characteristics of a business partner are an essential source
of information, which a supply chain manager uses to form
the behavioral expectations about the partner. For the pur-
pose of our research, we examine the influences of shown
faces by manipulating their facial traits; in particular, we
chose to explore the effects of the three facial traits: attrac-
tiveness, trustworthiness, and dominance. The impacts of
these three facial dimensions have been recently studied in
various business settings (Krumhuber et al. 2007; Fruhen
et al. 2015; Linke et al. 2016; Todorov et al. 2015). The
literature suggests the importance of these traits to judg-
ments of a decision-maker, which implies the necessity to
investigate their capacity in a context of operations man-
agement. We note that the effects of other facial charac-
teristics can be also important to study, but leave them
for the further research. In our experiment, we gather the
informational impact of counterpart’s facial characteristics
on a choice variance in pricing behavior of a supplier.
Additionally, we observe the impact of individual’s beliefs
about own facial traits on the economic choices.

3.2.1 Attractiveness

In a classic social psychology study, Dion et al. (1972) find
that attractive individuals are more successful than unattrac-
tive. The social stereotype associated with physical attrac-
tiveness is tied to positive benefits in many spheres of life.
Attractive people are given hiring preferences over unattrac-
tive ones (Cash and Kilcullen 1985; Chiu and Babcock 2002;
Ruffle and Shtudiner 2014). A candidate’s physical attrac-
tiveness is a strong predictor for electoral success (Laustsen
2014; Berggren et al. 2010; Hart et al. 2011; King and Leigh
2009; Rosar et al. 2008). Attractive borrowers receive a tol-
erant attitude from lenders in financial transactions (Jin et al.
2017). A good-looking defendant is given a more lenient
sentence for burglary (Sigall and Ostrove 1975). These are
just a few of the positive benefits associated with physical
attractiveness, demonstrating the “beauty premium” effect.
However, contrary to the “beauty premium” effect, attractive
people may be punished by the “beauty penalty.” Beautiful
trustees earn less on the second stage in a trust game (Wilson
and Eckel 2006). Attractive female applicants are hired less
favorably for managerial positions (Heilman and Saruwa-
tari 1979; Heilman and Stopeck 1985; Ruffle and Shtudiner
2014). When a crime is related to the use of physical beauty,
an attractive defendant receives a harsher punishment com-
pared to an unattractive defendant (Sigall and Ostrove 1975).

Researchers started to recognize the importance of physi-
cal attractiveness from the mid-1960s to early 1970s (Bersc-
heid and Walster 1974; Hatfield and Sprecher 1986). By con-
sensus, the measure of beauty was identified by judges; each
judge was asked to provide his or her independent rating for
the physical attractiveness of the subject on a scale from 1
to 10. The reported measures were averaged by subject, and
the resulting score is called objective physical attractiveness
(Walster et al. 1966). After a wide recognition of correlation
of objective physical attractiveness with personality traits,
popularity, and cognitive and social abilities, the measure
of self-rated or subjective physical attractiveness became of
interest (Murstein 1972). Several studies find that subjective
physical attractiveness is correlated with cognitive and affec-
tive abilities and social skills (Cash et al. 1983; Lerner and
Karabenick 1974; Major et al. 1984; Baumeister et al. 2003).

To explain the deviation in a supplier’s decisions about
w, we consider the effect of physical facial attractiveness
A of both supply chain partners—a retailer and a supplier.
We differentiate subjective evaluative judgments about
attractiveness of others A° and self-esteem attractiveness
A’. The supplier j evaluates the facial beauty of the retailer
n by assigning the score A;’n and own attractiveness by self-
reporting AJS. . From the dual nature of the attractiveness

effect (Wilson and Eckel 2006), we expect to observe both
beauty effects: a “beauty penalty” and a “beauty
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premium.” By pleasing a supplier with his or her beauty,
an attractive retailer will be awarded by a “beauty pre-
mium”—an offer with a lower w compared to an unattrac-
tive retailer. However, self-judgments about own beauty
may influence a supplier either to recognize an attractive
retailer as a “beauty competitor” or to make him/her jeal-
ous of others' attractiveness (Ruffle and Shtudiner 2014).
In this case, an attractive retailer will be punished by a
“beauty penalty”’—offered less appealing contract terms
with a higher w. Following the assertion of dubious out-
comes for attractive faces, we formulate controversial
Hypotheses 2a and 2b.

Hypothesis 2 A retailer with a high facial attractiveness
rating is offered a lower wholesale price w compared to a
retailer with a lower attractiveness score featuring the pres-
ence of a “beauty premium” effect. A supplier who reports
a highly scored self-attractiveness offers a lower w than a
supplier with a low self-reported attractiveness featuring the
reciprocate “beauty premium” effect.

retailer with a high facial attractiveness rating is offered a
higher wholesale price w compared to a retailer with a lower
attractiveness score featuring the presence of a “beauty pen-
alty” effect. A supplier who reports a highly scored self-
attractiveness offers a higher w than a supplier with a low
self-reported attractiveness featuring the reciprocate “beauty
penalty” effect.

3.2.2 Trustworthiness

Trustworthiness is typically associated with positive ben-
efits. Trustworthy-looking people have higher chances to
obtain a loan and pay a lower interest rate (Duarte et al.
2012). Their offers are more likely to be accepted by busi-
nesses (Wu et al. 2018) and by consumers (Dean 2017).
Individuals with trustworthy-looking avatars receive larger
amounts in a trust game (Tingley 2014).

To understand the effect of trustworthiness on the pricing
behavioral solution of a supplier, we study the facial trust-
worthiness 7T of both partners. Following the same concept
as used to determine attractiveness, we differentiate subjec-
tive evaluations of trustworthiness of others 7° and own
trustworthiness 7°. The supplier j evaluates the facial trust-
worthiness of the retailer n by assigning the score Tj‘; and
own trustworthiness by T; We expect that a trustworthy-
looking retailer anticipates supplier’s positive judgments,
which add an unfavorable decision noise in a supplier’s
choice of w. In parallel, self-rated trustworthiness should
also negatively influence the rationality of a supplier. Under
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the expectations of positive benefits for being trustworthy-
looking, we state Hypothesis 3.

Hypothesis 3 A retailer with a high facial trustworthiness
rating is offered a lower wholesale price w compared to a
retailer with a lower trustworthiness score. A supplier who
reports a highly scored self-trustworthiness offers a lower
w than a supplier with a low self-reported trustworthiness.

3.2.3 Dominance

Contrary to trustworthiness, dominance is associated with a
greater power and aggressiveness (Oosterhof and Todorov
2008; Dietl et al. 2018). However, the effect of dominance
varies with the change of social and organizational contexts.
Dominant-looking CEOs of profit-based businesses are per-
ceived as more powerful and achieve a greater financial suc-
cess, whereas CEOs of non-profit organizations (NPO), who
have dominant facial features, are not successful in fund-
raising (Re and Rule 2016).

In the context of supply chain contracting, we seek to
explain the effect of facial dominance D on the supplier’s
decision about the wholesale price w. In line with the con-
cept used to determine attractiveness and trustworthiness,
we differentiate subjective judgments about dominance of
others D’ and self-reported dominance D’. The supplier j
evaluates the facial dominance of the retailer n by assigning
the score D]?n and own dominance by D;f . Judgments about
trustworthiness and dominance approximate into two
orthogonal dimensions used to evaluate faces (Oosterhof and
Todorov 2008). While trustworthiness relates to positive fac-
tor of warmth, dominance loads to the negative factor of
power (Dietl et al. 2018). This anticipates the adverse to
trustworthiness expectations for the dominance effect on the
human behavior. We expect that greater ratings in both eval-
uations (self and others) of dominance encourage a supplier
for an aggressive pricing behavior. Under the assertion of
punishment of having a dominant look, we state Hypothesis
4.

Hypothesis 4 A retailer with a high facial dominance rating
is offered a higher wholesale price w compared to a retailer
with a lower dominance score. A supplier who reports a
highly scored self-dominance offers a higher w than a sup-
plier with a low self-reported dominance.

4 Experimental procedure

We borrowed the initial experimental design of a human-to-
computer game from Kalkanci et al. (2014) and developed
it by adding a social context component—face images of
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potential retailers. Human subjects played a role as the sup-
plier, and computers were programmed as the retailer. In
our experiment, we used the within-subject design with two
treatments:

— “blind” (Blind) game when subjects have no facial infor-
mation about the retailer,

— “face” (Face) game with shown up of the retailer’s face
image on the screen along with the statement “Imagine
that the person on the picture is your buyer.”

The treatments were mixed and their order was rand-
omized into 70 periods. Every participant had to make 16
offers blindly and 54 decisions facing an image.

In the experiment, we applied the wholesale price con-
tracting scenario. The supplier had to make a decision about
a wholesale price as an optional offer to the retailer. A com-
puter was programmed with an algorithm to maximize the
retailer’s profit. The choice distribution of a wholesale price
w was limited to discrete numbers from 0O up to $100. The
market price and costs were kept constant at the rates of
p = $100 and ¢ = $30. The demand was generated randomly
with the uniform distribution from 0 up to 150 units. We
used the z-Tree software (Fischbacher 2007) to program our
experimental interface.

We performed two experimental sessions at the behav-
ioral study laboratory of a major public US university; 41
undergraduate students from the college of business were
employed to participate in the supply chain contracting
game. At the beginning of each experimental session, par-
ticipants read the instructions at their individual stations and
then the instructions were read out loud with explanations
of the game settings and examples of the economic deci-
sions made within the game. We informed the participants
that they would be playing against the computerized buyers
pre-programmed to make a decision about an order quantity
which maximizes the expected profit of the computerized
buyer. However, we did not discuss the specifics about social
context in the experimental treatments. We explained the
conversion of the individual earnings in the experiment into
the final payment. Participants were compensated in pro-
portion to their individual profits earned in the game, plus
a fixed $5 participation fee. The average payment was $14.
Each student participated only in one session.

4.1 Facial context in experiment

In face treatments, an image of the face of a potential buyer
appeared on the screen in front of subjects. The shown faces
are not faces of real people. Figure 1 illustrates the example
of face images. We selected 54 original computer-generated
faces from the database “300 Random Faces” provided by
the Social Perception Lab of Princeton University (https://
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Facial Trait , less neutral
Attractiveness
Trustworthiness
Dominance
! 10 Score

Fig. 1 Examples of faces shown in face treatments

tlab.princeton.edu/databases/). The database consists of 300
Caucasian faces randomly created in the Lab with computer
models (Oosterhof and Todorov 2008; Todorov and Oost-
erhof 2011; Todorov et al. 2011). In order to avoid judg-
ments affected by race stereotypes, the race control was set
up as European. All faces have a neutral emotional expres-
sion allowing also to control for judgments associated with
anger, fear, sadness, and happiness. In addition, the mouth
shape, which can have the corners of the mouth up or down,
was set up to neutral to further ensure that faces have a neu-
tral expression. Each face has a black background on the
image. The image dimensions are set up to a 400 x 400 pix-
els bitmap.

The computer models manipulated dimensions of nine
facial traits—attractiveness, competence, trustworthiness,
dominance, meanness, frightening, extraversion, threaten-
ing, and likability—to produce human faces. The scores of
these nine facial traits, and the proportion of femininity, are
reported for every face from the database. For our experi-
ment, we selected 27 faces categorized as unambiguously
male and 27 faces categorized as unambiguously female.
The faces were chosen based on the criteria to maximize,
minimize, and average the scores of three facial traits—
attractiveness, trustworthiness, and dominance (see exam-
ples of the faces in Fig. 1). Every face from the total of
54 faces used in the experiment was shown to each subject
once.

In addition to a decision about a wholesale price, in a
face treatment subjects were asked to evaluate the shown
face of an imaginable retailer in terms of one of three
facial traits (attractiveness, trustworthiness, dominance)
on a scale from 1 (very unattractive, untrustworthy, non-
dominant) to 10 (very attractive, very trustworthy, very
dominant). During the session, every participant evalu-
ated 18 faces in attractiveness, 18 faces in trustworthiness,
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Table 1 Offered wholesale price

. Treatment Primer Mean St.Dev. Min Median Max n obs
by treatment and primer
Blind - 62.99 14.83 5 65.00 100 656
Face - 63.09 15.16 0 65.00 100 2214
Attractiveness 62.81 16.24 0 65.00 100 738
Trustworthiness 62.79 15.31 0 65.00 100 738
Dominance 63.67 13.83 0 65.00 100 738

and 18 faces in dominance. At the end of the experiment,
participants were also asked to fill the questionnaire about
self-identity (gender, age, ethnicity), their feelings during
the game, and report scores of own attractiveness, trust-
worthiness, and dominance on a scale from 1 to 10.

5 Experimental results

We first check the effect of faces by comparisons of whole-
sale prices offered in blind and face conditions (Hypoth-
esis 1). Next, we examine the effects of facial traits on the
average w (Hypotheses 2—4). Additionally, we compare the
density distributions of wholesale prices in low and high
conditions of facial traits. Finally, we take an aggregate
view on the shape of data distributions.

5.1 Wholesale price decisions in blind and face
treatments

Table 1 provides summary statistics of wholesale prices
offered in blind and face (aggregate and across three facial
traits) treatments. We observe systematic deviation of
mean w below the equilibrium optimum of $65 and across
treatments. However, Wilcoxon tests for the subject-aver-
age difference do not confirm that w in blind treatment
differs from w in face treatments (p > 0.05).

Comparing the aggregate decisions of w in blind and
face conditions, the two-sided Kolmogorov—Smirnov test
reveals that the two distributions are significantly different
(p=0.015). We find strong statistical evidence in support
of Hypothesis 1. Therefore, the wholesale prices offered
in treatments with shown faces deviate from the wholesale
prices offered in treatments with no facial information.
Figure 2 illustrates the distribution of w over all subjects
in face and blind treatments. We can visually observe the
shift in the decisions of w in blind and face conditions,
whereas in blind conditions, participants were selected to
offer w within the $50-70 range 50% of the time; in Face
conditions, they offered w within the shorter $55-70 range
50% of the time.

¥

5.2 Facial traits effect on wholesale price decisions

To compare the effects of facial traits on the average whole-
sale price, we use regression analysis. We fit the data of w
choices into a regression model with the independent vari-
ables for facial traits of others FacialTrait® € (A°, T°, D°),
evaluated by subject for every shown face, and self-
reported facial traits FacialTrait* € (A®, T*, D*):

w = B, + p,FacialTrait® + p, FacialTrait’ + (1)

We apply the random-effects model as the most robust
compared to pooled and fixed effects (Hausman Test:
p>0.05, Breusch—Pagan Test: p <0.01). However, the
results for all three effects are consistent. The estimated
parameters in Table 2 inform that some of the three facial
traits have a significant impact on average w:

(1) Attractiveness We find strong significant evidence of
the positive effect of attractiveness of shown faces
(»<0.01) in support of Hypothesis 2b. A retailer with
more attractive face is punished by a larger average
wholesale price. This features the “beauty penalty”
effect. However, the effect of self-attractiveness is
weakly significant (p < 0.10) to support Hypothesis 2a.

= Quartiles

Q

E m

s Face 2

2 i 3

= II] 4
Blind

0 10 20 30 40 50 60 70 80 90 100
Wholesale Price

Fig.2 Density distribution of wholesale prices (over all subjects) in
blind and face treatments
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Table 2 Pricing aggregate
model (random effects)

Variable

Wholesale price (w)

Attractiveness of others (A%)
Self-attractiveness (A®)
Trustworthiness of others (7°)
Self-trustworthiness (7%)
Dominance of others (D)
Self-dominance (D*)
Constant

Observations

R?

Adjusted R?
F statistic

1.023 %%
(p=0.000)
— 1.817%
(p=0.072)
0.583 %+
(p=0.007)
~0.375
(p=0.774)
~0.259
(p=0.186)
~0.692
(p=0.350)
70.295% 63.128%++ 69.360%++
(p=0.000) (p=0.000) (p=0.000)
738 738 738
0.031 0.010 0.004
0.028 0.007 0.001
23.198%%* (df=2; 7.545%* (df=2; 735) 2.667 (df=2; 735)
735)

#p<0.1; #p <0.05; **p <0.01

(2) Trustworthiness The facial trustworthiness of others has
a significant positive effect (p <0.01) on the average
wholesale price. However, we do not find statistical
evidence of the effect of self-reported trustworthiness.
Therefore, we find evidence that contradicts Hypothesis
3.

(3) Dominance Based on the regression analysis, the
change in dominance of looks does not affect the choice
of w. No evidence is found to support Hypothesis 4.

Complementing the analysis of the average wholesale
price, we take an aggregate view on the data distribution
of reported choices. We find that the distribution of w var-
ies with a change in facial traits of shown faces. Figure 3
demonstrates the distributions of w in low and high condi-
tions of appeared facial traits. The Kolmogorov—Smirnov
test confirms the difference in effects of low (1-3) and
high (8—10) scores of some of the three facial traits, con-
sidering others FacialTrait’ € (A?, T°, D°) and self-reported
FacialTrait® € (A°, T*, D*):

(1) Attractiveness The suppliers with low self-reported
attractiveness offer different wholesale prices compared
to the suppliers with high confidence in own attractive-
ness (p=0.001). Yet, no significant difference in w is
found for low and high scores of attractiveness of oth-
ers.

(2) Trustworthiness The data do not provide sufficient evi-
dence to testify the effect of score difference in trust-
worthiness of others on w. The subjects reported own
trustworthiness either neutral or above it (T* > 5).

(3) Dominance The effects of low and high dominance on
pricing behavior are significantly different for others
(p=0.018) and self-reported (p =0.022) scores.

5.3 Multimodality in aggregate distributions
of wholesale price decisions

By visual inspection of Figs. 2 and 3, we observe that the
entire pricing probability distribution is multimodal. The
data of w are shaped with multiple peaks in both face and
blind treatments and in low and high conditions of facial
traits. To test unimodality of distributions of w, we applied
the excess mass and dip statistics. Three non-parametric
tests including Hartigan’s, Cheng and Hall, and Ameijei-
ras—Alonso provide strong evidence that the true number of
modes is greater than one (p <0.0001) in distributions of the
pooled data and across treatments. A Gaussian finite mixture
model confirms that it is significantly unlikely that choice
distributions are unimodal (p <0.0001). The expectation
maximization algorithm identifies the split of density dis-
tributions into several components which represent decision
choice intervals. Table 3 reports decision components identi-
fied in a structure of two distributions by using a Gaussian
mixture model. We observe three decision components in a
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Fig.3 Variations in distribution of wholesale prices (over all subjects) for others and self-reported facial traits

Table 3 Decision intervals identified by a Gaussian mixture model

Blind Face Face
Mixing Mixing Mixing
Component Mean proportion | Mean proportion Mean interval proportion
1 49.94 0.38 6.01 0.02 (6.01-50.17) 0.27
2 65.53 0.28 39.57 0.09 (65.22-65.29) 0.51
3 75.77 0.34 50.17 0.17 (78.48-92.96) 0.22
4 65.22 0.08
5 65.24 0.33
6 65.29 0.10
7 78.48 0.17
8 92.96 0.05

blind treatment and eight components in a face treatment.
For comparison, we compound eight face components into
three intervals with the means close to means of blind com-
ponents. Interestingly, the proportion of components with
the mean close to the optimum choice ($65) is higher in
a face condition (compound to 0.51) than in a blind one
(0.28). Multimodal distribution of w appears on both the
aggregate and individual data levels. Nonparametric excess
mass test reports that up to 54% of subjects demonstrate the
multimodal decision choices (p <0.05). A Gaussian finite
mixture model identifies that 83% of participants (p <0.05)
are likely to pick w from several decision intervals.

¥

In summary, the empirical analysis of experimental
data reveals complicated patterns of observed behaviors.
In particular, the decision distributions are multimodal and
the dependencies on facial traits do not follow a simple
pattern. To navigate these observations, we summarize our
empirical results in Table 4. The phenomenon of multi-
modal distributions of experimental decisions has been
observed before in newsvendor decisions by Wu and Chen
(2014). We agree with their argument that “the traditional
theory, which generates single-point predictions, is not
able to explain” the behavioral patterns (Wu and Chen
2014, p. 259) and requires the new design of the traditional
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Table 4 Summary of empirical evidences

Hypothesis/Effect

Average wholesale price
(Wilcoxon test, regression

Distribution of wholesale

prices (Kolmogorov—Smirnov

Distribution of wholesale prices (excess
mass and dip statistics, Gaussian finite

analysis) test) mixture model)
Hypothesis 1: face vs blind No evidence Different (p <0.02) Multimodal (p <0.0001)
Hypothesis 2a and 2b: attractiveness Multimodal (p <0.0001)
effect
Others Positive (p <0.01) No evidence
Self Negative (p <0.10) Present (p <0.01)

Hypothesis 3: trustworthiness effect
Others
Self

Hypothesis 4: dominance effect
Others
Self

Positive (p <0.01)

No evidence

No evidence

No evidence

No evidence

No evidence

Present (p <0.02)
Present (p <0.03)

Multimodal (p <0.0001)

Multimodal (p <0.0001)

framework. In the next section, we develop a behavioral
model to capture the underlying decision process.

6 Conclusion

In this paper, we study how facial traits impact supply chain
contracting decisions. We experimentally analyze how deci-
sions about which wholesale price to offer differ whether the
participants see or do not see the face of the counterpart.'
We find that the distribution of wholesale price decisions
changes depending on whether individuals see (face treat-
ment) or not see (blind condition) faces. More importantly,
facial traits, measured by self-reported subjective evalua-
tions of the individual supplier (self) and the retailers (oth-
ers), have significant impact on wholesale prices set by the
supplier. Surprisingly, subjects, in the role of the supplier,
respond to faces, even though they were informed that
retailers are played by software, and the faces are obviously
computer-generated imaginary. We speculate that much of
the responses are driven by system 1 (Kahneman 2011) type
decision-making process without conscious deliberation. It
is, however, beyond the scope of this paper to probe into the
detailed inner mechanism of the related cognitive processes.

! Although we conducted the experiments with students and not
with professional managers, the results can still be generalized to the
population of experienced professionals. Moritz et al. (2013) demon-
strated that “cognitive reflection is a better predictor of task outcome
than other individual characteristics such as college major, years of
experience, or managerial position.” In a set of experiments, they
used different pools of participants including practicing professionals
from a Fortune 500 firm that regularly made economic decisions and
students from the business school. The collected experimental data
showed no obvious differences by years of experience, education, or
managerial position.

The pattern of how decision behaviors are dependent
on facial traits is complex. Contrary to “beauty premium”
expectations, an attractive retailer is penalized with a higher
wholesale price indicating a strong “beauty penalty” effect.
This effect could be mitigated with a lower supplier’s con-
fidence in own attractiveness. We find that trustworthy-
looking retailers also were offered on average a higher
wholesale price. However, no difference in selected choices
was reported for the suppliers with low and high scores for
self-reported trustworthiness. Interestingly, facial domi-
nance, both as observed from shown retailers’ faces and as
evaluated by the suppliers from their own faces, affects the
distribution of offered wholesale prices.

In addition, we find evidence that decision behaviors are
consistent with a hierarchical decision process. We observe
features of the trend toward grouping in the selected whole-
sale price choices. Thus, decision-makers tend to consider
a greater number of price ranges when they see the face of
the counterpart compared to a blind condition. Moreover,
in a face treatment, they are more likely to offer an optimal
wholesale price to maximize their profit.

From a managerial perspective, we dispel the myth that
face-to-face meetings are good for everyone. Even in the
limited setting with no true interactions, seeing faces with
certain traits can impact profitability. These reactions are
likely not conscious choices, and we speculate that decision-
makers may not even be aware. It is beyond the scope of this
paper to investigate how to manage these reactions, and even
if such management is possible.

This study is not without limitations. This study only
addresses how looks impact supply chain decision-mak-
ing. In practice, social interactions are believed to also
play important roles with respect to business outcomes.
That constitutes a natural direction, with a rich canvas, for
future research. This research could be extended in numer-
ous ways. First, in this study, we use computer-generated
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faces to elicit behavioral responses and set up a human-
to-computer experiment to control other visual and verbal
communication cues. It would be interesting to investigate
the change in wholesale prices offered in the human-to-
human interactions. Second, another intriguing avenue
of future research would be to explore the effect of faces
across genders, ages, and ethnic groups, which is highly
important in virtual communication in the global context
of operations management and contracting. Third, different
supply chain scenarios should be used in the experimental
designs. For example, one could explore the behavioral
patterns in wholesale pricing in a scenario with multi-
ple retailers; the facial information can be asymmetric by
showing face images only for some players; the reputation
effect through repeated interactions can be combined with
the face effect. In short, we believe that numerous opportu-
nities to study the effect of human faces on pricing behav-
ior are available to researchers. Empirical answers to these
research questions would provide business practitioners
with practical knowledge on how to improve cooperation
and operational efficiency.
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