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Abstract
Hedonic preference and contextual appropriateness are two general principles governing humans’ emotional expressions. People in
general prefer perceiving and expressing positive emotions to negative ones, but also modulate their emotional expressions to be
appropriate to social contexts. Although computer-based characters such as interface agents are able to express basic human emotions,
they cannot yet automatically and effectively adapt their emotional expressions to the changing context. Would hedonic preference hold
up without contextual appropriateness? A 2  2 mixed-design experiment (happy vs. sad expression by happy vs. sad context) ðN ¼ 24Þ
was conducted with a talking-head agent presenting happy and sad novels to users. Supporting the hedonic preference principle, results
showed that although both happy and sad agents were non-adaptive to the varying emotional tone of the context, the happy agent
elicited greater intent to consume the books, more positive evaluation of the book reviews, more positive attitudes towards the agent and
the interface, and more positive user experience than the sad agent.
r 2006 Elsevier Ltd. All rights reserved.
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1. Introduction
Emotion is an essential factor in human psychology
(Zajonc, 1997) for it conveys feelings and attitudes, regulates
motivation, colors cognition, and affects performance
(Martin, 1986; Forgas, 1995). Human–computer interaction
is no exception for the role of emotion (Brave and Nass,
2003). The traditional notion of computers as being emotionless machines has given way to a view of the necessity and
advantage of infusing computers with emotion (Picard, 1997).
Expressing emotions on computers has taken the forefront of
affective computing as it directly faces users. A major means
of emotional expression on computers is expressions of
computer-based characters such as interface agents.
1.1. Emotional expression through face and speech and
users’ responses
Computer-animated characters have become a common
form of embodying interface agents (Dehn and
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van Mulken, 2000). Talking heads, which combine computer-synthesized faces and computer-synthesized speech,
in particular, are hailed as a lively and social representation
of agents. Thanks to the advancement in facial animation,
computer-synthesized faces are able to convincingly
express emotions. ‘‘Baldi’’, a computer-synthesized face
developed by Massaro (1998) and colleagues, for
example, can be readily manipulated in a GUI interface
to show the six basic emotions as deﬁned by Ekman
(1992) (anger, disgust, fear, happiness, sadness, and
surprise). Massaro (1998) proved that the emotional
expressions of the face ‘‘Baldi’’ were correctly recognized
by people at above-chance levels. Similarly, using a simple
metal robotic face, Schiano et al. (2000) were also
able to demonstrate beyond-chance-level recognition of
emotion expressions of the metal face. By varying the
geometric intensity level of a synthetic 2-D face, Bartneck
and Reichenbach (2005) found that it did not
require extremely high geometric intensity in the facial
animation to achieve accurate recognition of basic
emotions.
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Computer-synthesized speech (also known as text-tospeech or TTS) has also advanced to effectively express
emotions. By modeling the human auditory parameters in
expressing emotions, Cahn (1990) demonstrated abovechance level recognition of six basic emotions in synthetic
speech (speech with emotionally neutral sentences, without
any face). Emotion modeling in synthetic speech has since
developed substantially (e.g. Iida et al., 2000; Burkhardt,
2005) and can be effectively achieved through a systematic
framework of speech parameter manipulations (Schröder,
2001).
When synthetic faces and speech are coupled to create a
talking head and congruently convey the intended emotion,
the resulting bi-modal talking head achieves even more
effective emotional expressiveness (Massaro, 1998). Building upon these technological successes and going beyond
assessing and conﬁrming recognition accuracy of emotional expressions, recent research started to assess the
effects of emotional expressions of agents on users. Most of
these studies focused on the agent’s emotional expression
as a response to user events, with the general ﬁndings
indicating preferences for emotional expressions and
particularly either positive or emphatic emotions.
Prendinger et al. (2005) found when an animated agent
of a mathematical game showed affective responses to
users’ performance, users gave more positive evaluations of
the game and the experience. Klein et al. (2002) found that
their affect-support agent represented with text and
buttons in a GUI alleviated users’ frustration and led
them to play a subsequent game longer, compared to just
letting the users vent their frustration or ignoring it. Using
a synthetic voice as agent and pre-programming intentional
mouse delay to induce users’ frustration, Partala and
Surakka (2004) found that users’ affects as physiologically
measured for smiling and frowning were most positive
when the voice showed positively toned intervention to the
mouse delay, secondly positive when it showed negatively
toned intervention, and least positive when there was no
intervention. Taking the inquiry of the effects of emotional
expressions of agents one step further, Brave et al. (2005)
manipulated agents’ facial expressions (happy or sad) as an
emphatic response to the user’s winning or losing in a
computer-based blackjack card game or as a self-oriented
response to the agent’s own winning or losing. They found
it was emphatic emotional responses that elicited more
positive evaluations in terms of liking, trust, and judgment
of the agent. Self-oriented emotional responses made little
difference compared to no emotional responses.
These studies demonstrated positive effects of emotional
expressions of agents and particularly when the agent’s
expression is congruent with and appropriate for the
valence of the user’s event. Speciﬁcally, the agent needs to
emotionally react to the user. When the interaction event
needs improvement, a positive tone fares better than a
negative one. These results converge with the two general
rules for emotional display of humans: contextual appropriateness and hedonic preference.

1.2. Rules for emotional expressions
The dominant approach in emotional modeling is
following the theories in human emotional psychology
(Picard, 1997; Fabri et al., 2004; Gratch and Marsella,
2005). The applicability of basic human–human interaction
rules for human–computer interaction has been supported
by numerous studies from the ‘‘Computers are social
actors’’ paradigm (Reeves and Nass, 1996; Nass and
Moon, 2000). A series of studies have shown that people
follow the same rules, often automatically and unconsciously, in their interaction with computers and interface
representations as in their interaction with other people, in
a range of domains including gender, personality, ethnicity,
reciprocity, and politeness. Thus, rules for humans’
emotional expressions should apply to computer-based
characters. The applicability in the emotion domain
already received initial support from aforementioned
studies, whose results aligned with the two general rules
for human emotional expressions in social interactions.
Two general rules for emotional expressions are identiﬁed in the psychology literature: hedonic preference and
contextual appropriateness. The hedonic preference principle refers to the human tendency to experience, express,
and perceive positive emotions versus negative ones
(Frijda, 1988; Myers and Diener, 1995). In social interaction, people like others who display positive emotions more
than those who display negative emotions (Berridge, 1999).
If a person shows positive emotion, he or she is perceived
to be more attractive and appealing to work with than
someone who shows negative emotion (Bell, 1978). Goldberg and Gorn (1987) found that commercials following a
happy TV program were perceived to be more effective,
were liked more, and were recalled better.
However, most people do not always express happiness
in every context. Hedonic preference is constrained by
contextual appropriateness. People are socialized to
express emotions appropriate to speciﬁc social contexts
(Ekman and Friesen, 1975; Rorty, 1985). In the US culture,
for example, happiness is assumed to be the appropriate
emotion to express in winning a political campaign, and
sadness for a funeral (Graham et al., 1981). Emotional
socialization is found to happen as early as in infancy
during the facial play between mothers and 3- or 6-monthold infants (Malatesta and Haviland, 1982). The ability of
expressing socially appropriate emotions is found to
develop as children get older. In a study, for instance, the
10-year-olds were more likely to suggest modulating
emotions in situations involving emotional management
such as receiving a disliked gift than the 6- and 8-year-olds
(Saarni, 1979). Special efforts are often taken to help
emotionally and behaviorally disturbed children learn to
express appropriate emotions, for example, through
therapy (Pollak and Thoits, 1989).
The rule of contextual appropriateness seems to be well
evidenced in the agent showing happiness or sadness for
the user’s winning or losing in a game (Brave et al., 2005).

