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ABSTRACT

In social psychology, emotional contagion describes the widely ob-
served phenomenon of one person’s emotions mimicking surround-
ing people’s emotions [8]]. While it has been observed in human-
human interactions, no known studies have examined its existence
in agent-human interactions. As virtual characters make their way
into high-risk, high-impact applications such as psychotherapy and
military training with increasing frequency, the emotional impact
of the agents’ expressions must be accurately understood to avoid
undesirable repercussions.
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1. INTRODUCTION

Emotional contagion is defined as the tendency to catch the emo-
tions of other people [8]]. While initial work focused on document-
ing its existence, recent research has moved to understanding its
impacts on everyday life. In the workplace, researchers have exam-
ined its influence on promoting employee efficiency and client hap-
piness [[12]. Research in administrative sciences has shown emo-
tional contagion to improve cooperation, decrease conflict, and in-
crease perceived task performance in groups and organizations [[1].
Small et al. have shown substantial impacts on charitable donation
amounts with only a still image [15]. Though its effects are of-
ten felt, in-depth understanding of emotional contagion remains an
open area of research.

A variety of hypotheses regarding factors that influence emo-
tional contagion have been explored in social psychology. A popu-
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lar one examines differences in the strength of emotional contagion
felt by men and women, with many researchers finding that women
are significantly more responsive to emotional contagion than men
[4}|]16]. Researchers have also found that contagion increases in
cases where the subject shares the same ethnicity as the stimulus
[4] and when the expression is stronger [18]. Finally, attraction to
the stimulus has been shown to have a positive effect on the conta-
gion experienced by subjects [[16].

The vast majority of emotional contagion research, however, has
come from the social sciences and examines the spread of emotions
from humans to other humans. Emotional contagion’s impact in
virtual agents’ interactions with humans, however, is a largely un-
touched area of research. Specifically, while many researchers have
worked to understand immersion, rapport, and influence in other
contexts [[7, 9|], far fewer have looked into the emotional impact
that the mere presence of virtual character emotions can have on
people. The effects are assumed to either be nonexistent and there-
fore overlooked entirely or to mimic human-human emotional in-
fluences. However, as this work demonstrates, these are both poor
assumptions to make and can be harmful to users in sensitive do-
mains. As virtual agents enter high-risk and emotionally delicate
applications such as virtual psychotherapy [13} |14]], for example,
researchers must be cognizant of all potential emotional influences
characters can have on users.

Attempting to confirm the aforementioned social psychology find-
ings in agent-human emotional contagion forms the basis of this
work. Pursuant of this goal, three sets of studies are conducted.
The first study examines the pure contagion case by simply show-
ing subjects a still image of a virtual character with either a happy
expression or a neutral expression and then assessing the subject’s
mood thereafter. The use of a still image as a manipulation follows
from previous studies in emotional contagion [[15}|18]].

The second study adds the presentation of a game-theoretic situ-
ation known as a Stag Hunt along with the character image to assess
both the contagion the behavioral impact of the virtual character in
a strategic setting. While studies have shown that emotional con-
tagion can impact one’s propensity to trust and enhance perceived
cooperation among other findings [1} |5]], there has been far less
work showing behavioral impacts in strategic situations. Although
people may report themselves to be more trusting, for example, this
may not result in any meaningful impact on behavior in a strategic
situation. Thus, we also attempt to examine whether behavioral
impacts arise in strategic situations from agent-human contagion
to better understand its potential impacts in real-world agent appli-
cations. Finally, the third study examines the post-hoc hypothesis



that the presentation of a decision to the user dampens the emo-
tional contagion effect. Specifically, we present the same strategic
situation as in the second study, but with the decision already made
for the subject. These studies present the first attempt to assess
emotional contagion from virtual characters to human users.

2. BACKGROUND & RELATED WORK

Emotional contagion research in the agents literature falls pri-
marily into three categories: models of emotional contagion, creat-
ing rapport between virtual agents and humans, and the impact of
agent mood expressions on behavior. Models of emotional conta-
gion have been explored in a computational context that focus on
crowd or society simulation. For example, [2, 6| [11] each present
alternative models of emotional contagion in agent crowds, while
[[17] proposes a comparison technique to evaluate such models.
This body of work is an attempt to mimic human-human conta-
gion and not an exploration of agent-human contagion which we
seek to understand here.

There also exists a large body of work on the interaction between
virtual agents and humans [3}|7]. The entire area of virtual rapport,
for example, focuses on user opinions of the virtual agents and their
interaction. The primary goal is to create agents that users enjoy,
appreciate, and relate to. Recent work has looked at the impact
of agent expressions in a strategic negotiation setting [3[| as well.
However, their work focuses on the behavioral impact of varying
the intent of agent expressions on user behavior without examining
the emotional impact or the mechanism by which the change is
induced. Neither of these works explicitly examine the impact of
virtual character expressions on the emotions of subjects.

In the social sciences, the literature on emotional contagion is far
more expansive. Hatfield et al. [§] popularized the area by com-
piling a plethora of situations in which the phenomenon had been
observed in their work as well as the work of other researchers.
Follow-up research by the co-authors as well as researchers in re-
lated fields such as managerial and occupational sciences [[1} |12}
15]] continued to detail the effects of the phenomenon in new do-
mains. Recently, there have been works beginning to quantify emo-
tional contagion and explore cross-cultural variations in attributes
that affect emotional contagion [[10].

In light of the extensive evidence of emotional contagion’s ef-
fects in human-human interactions, our work extends the under-
standing of this phenomenon into the realm of agent-human inter-
actions. While some studies have been conducted with live people
as the stimulus, a large body of social psychological studies of emo-
tional contagion features an image or video of only a person’s face
as the origin of the contagion [15} |18]. With the rapid improve-
ments in virtual agent facial displays, and the accepted assumption
that the facial display of emotion plays a key role in emotional con-
tagion, we would expect to see a contagion of emotions from an
image of a virtual agent’s face to humans. The intricacies of this
contagion and its differences with human-human contagion are the
subject of this work.
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