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Glossary terms
Appraisal. Process whereby people perceive or interpret the evaluative significance of an
emotional object or event, typically as an antecedent to reacting emotionally.
Display rule. Cultural norm about when, where, and with whom it is appropriate to express
or not express a particular emotion on the face.
Emotion contagion. Process whereby an individual (automatically) “catches” the emotional
state of another individual, often thought to be mediated by mimicry of expressive
movements or generation of complementary motor codes.
Emotion object. What an emotion is about. The (intentional) “object” may be an imagined or
anticipated event rather than a physical thing.
Emotion regulation. Process of actively modifying the causes, content, or consequences of
emotion.
Empathy. Being affected by other people’s emotions because you care about those people or
see things from their perspective.
Interpersonal emotion transfer. Phenomenon of one person’s emotion inducing a
corresponding emotion in someone else (operating by a range of processes).
Mimicry. Making movements whose characteristics correspond to the characteristics of
observed movements being made by other people.
Mirror neuron. Nerve cell (or group of cells) that fires both when a movement is observed in
someone else and when the same movement is enacted by self.
Reappraisal. Process whereby the perceived emotional meaning of an event is modified.
May be actively used as a means of emotion regulation.

Suppression. Consequence-focused emotion regulation that reduces visible expression.



Social appraisal. Process whereby another person’s perceived emotion, expression, or

behavior modifies your appraisal of an emotion object.

Abstract

This chapter discusses how emotions operate between people in the social world, how
computer mediation might affect emotional communication and co-ordination, and the
challenges that socially situated emotions present for computer simulation and modeling. The
first section reviews psychological literature addressing causes, effects, and functions of
interpersonally communicated emotions, focusing on both informational and embodied
influences, before addressing group and cultural influences on emotions. The second section
compares computer-mediated emotion communication with face-to-face interaction, exploring
their distinctive characteristics and possibilities. The final section chapter discusses
challenges in implementing affective computing systems designed to encode and/or decode
emotional signals, as well as virtual agents and robots intended to interact emotionally with

humans in real time.
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1. Emotions in Social Life

How do emotions relate to their social context? They may be caused by social
events (someone punching or praising us) and their expression may bring effects on
other people present (my angry face and clenched fists may lead you either to back off
or intensify your own antagonistic stance). For some theorists, a central function of
many emotions is precisely to achieve social effects of this kind (Keltner & Haidt,
1999; Parkinson, 1996; Van Kleef, 2009). Whether or not this is true, the

interpersonal orientation of emotions clearly needs to be addressed by computer



scientists seeking to simulate the operation of realistic emotions or to provide tools for
interpreting them or modifying their operation.

This section provides a brief introduction to psychological theory and research
concerning the interpersonal causes and effects of emotion, and presents a relation-
alignment approach (e.g., Parkinson, 2008). From this perspective, emotions adjust to
and operate on other people’s orientations to (real or imagined) objects in the shared
environment, rather than being separable causes or effects of interpersonal events
(stimuli or responses, inputs or outputs). However, because most research separates
out the different aspects of the relation-alignment process, for now interpersonal
causes and effects will be considered in turn. The section concludes with discussion

of broader social factors relating to group and cultural life.

1.1 Interpersonal causes

What causes emotions? According to some appraisal theorists (e.g., Lazarus,
1991, and see chapter 5, this volume), the proximal determinant of all emotions is the
(implicit or explicit) mental apprehension of the specific personal significance of the
current transaction. At some level, we must recognize that what is happening matters
to us before becoming emotional about it. For example, if I trip over your foot, | will
not get angry unless | somehow perceive you as personally accountable for it being in
my way. There are issues here about whether my perception of your other-
accountability precedes, accompanies, or follows my anger (e.g., Frijda, 1993), but in
any case, a social object (your foot) is at one level part of the cause of the emotion,
and the appraisal of you as accountable (by whatever process) probably makes some

difference to how the emotional reaction unfolds.



Traditional appraisal theory (e.g., Lazarus, 1991) specifies one way in which
interpersonal factors may influence emotional outcomes: Information that is
processed during appraisal is often interpersonal information. This information may
be contained in the object of emotion (e.g., a person behaving in a disgusting manner),
but may also derive from the apparent attitudes of others present on the scene (social
appraisal, see section 1.2.1, below). In particular, someone else’s apparent disgust
may change our appraisal of the object toward which it is directed and may make us
see it as more disgusting than otherwise.

Other people may also provide emotional or practical resources that assist in
coping with events, thus moderating their emotional impact. For example, if we are
threatened with physical violence, the presence of an ally may reduce our trepidation,
and potentially increase our feelings of aggressiveness. Other people can also help or
hinder our attempts to control or modify our current or anticipated emotions (emotion
regulation, e.g., Gross, 1998). For instance, if we are trying to distract ourselves from
worrying about an impending negative event (e.g., a job interview, examination, or
medical operation), someone else may either take our mind of things or draw our
attention back to our concerns in an attempt at empathy (cf. Parkinson & Simons,
2012; Rose, 2002). Gross (1998) distinguishes between emotion-regulation strategies
depending on the stage of the emotional episode that they target. For example, | may
cross the road to avoid interacting with someone | find irritating (Situation selection),
convince myself that the encounter will not be as bad as | was imagining
(reappraisal), or try to stop myself from showing my irritation during our conversation
(expressive suppression). As this example shows, emotion regulation may be
motivated by interpersonal considerations and may bring direct effects on emotion

and/or its expression.



Ekman (1972, and see section 1.5, below) argues that socialized cultural
display rules dictate when, where, and with whom it is appropriate to express
particular emotions. Consequently, certain emotion expressions are exaggerated,
suppressed, or modified when particular kinds of audience are present. For example,
different societies have different conventions concerning the overt expression of grief
in formal funeral ceremonies. A competing account of how social context affects
emotion expression is provided by Fridlund’s (1994) motive-communication approach
(see Parkinson, 2005, for a review), which suggests that facial displays are oriented to
specific recipients in the first place, and are therefore sensitive to the information
needs of those recipients. In either case, facial signals are shaped not only by emotion
but also by the interpersonal context in which emotion occurs. Research suggests that
a key variable determining the clarity of emotion signals is whether there are other
people present, and whether those other people are friends or strangers (e.g., Hess,
Banse, & Kappas, 2005). For example, people seem to smile more in social settings
than when alone especially when with ingroup members or sympathetic others (e.g.,
Wagner & Smith, 1991). By contrast, sad expressions are sometimes more intense in
private (Jakobs, Manstead, & Fischer, 2001). In other words, the interpersonal factors
shaping regulation and presentation of emotion expressions vary across contexts and
emotions (see Parkinson, 2005).

Other people may directly transform the events causing emotion in addition to
changing the way that these causes are appraised or shaping motives for emotion
regulation. For instance, another person’s financial contribution may lessen the extent
of an otherwise worrying debt. Further, other people’s movements and postural
orientations modulate our own movements and orientations in ways that are not easily

captured by existing appraisal models (e.g., Parkinson, 2008; 2013a). As discussed



later in this chapter, my adjustments to other people’s posture, expression, and gaze
direction may lead me to adopt different emotion orientations to environmental
events, regardless of my perceptions of the emotional meaning of those objects.
Why do the interpersonal causes of emotion and its expression matter for
affective computing? First, modelers need to consider the structure and dynamics of
the interpersonal environment that sets the context for, and/or constitutes the object
of, emotional experiences. Second, models and simulations of appraisal processes
should factor in the interpersonal calibration of attention, evaluation, perception, and
interpretation that operates during social appraisal. Third, attention should be given to
how other people help to regulate emotional events and emotional reactions to, and
operations on, those events. Finally, emotion-decoding systems require due
sensitivity to the presence of other people and their relationship to the target sender

when extracting information from faces.

1.2 Interpersonal effects

It is widely acknowledged that emotion can impact on perception, attention,
judgement, and behavior. However, most early research focused on emotion’s intra-
rather than inter-personal effects. For example, fear draws the fearful person’s
attention to potential sources of threat and increases general vigilance. Over the past
decade or so, increasing attention has been given to how emotions affect other people
and not just ourselves. In this section, | focus on processes of social appraisal,
empathy, and contagion to illustrate these interpersonal effects. In all these cases,
emotions tend to lead to corresponding emotions in others (interpersonal emotion

transfer, Parkinson, 2011a). In addition, I will consider cases where emotions induce



contrasting or complementary emotional reactions, and where the effects of emotion
on other people are not directly emotional effects.

1.2.1. Social appraisal. Appraisal theory (e.g., Lazarus, 1991) generally
assumes that people arrive at evaluations and interpretation of emotional events as a
result of individual mental processes including perception and interpretation (at
several levels). According to Manstead and Fischer (2001, see also Parkinson, 1996),
appraisals also depend on other people’s apparent reactions and orientations to
potentially emotional events. In other words, what strikes me as significant,
threatening, or challenging partly depends on what seems to strike others as
significant, threatening, or challenging, as indicated by their emotional reactions or
other observable responses. A classic example is social referencing in toddlers (e.g.,
Sorce et al., 1985). One-year-olds are mostly content to crawl across a plate of glass
covering a 30 cm drop (the “visual cliff”) if their mothers smile at them from the other
side, but stop at the edge if their mother shows a fear face. Their emotional
orientation to the emotion object is thus shaped by caregivers’ orientations.

In everyday interactions, social appraisal often operates bidirectionally as a
nonverbal negotiation about the emotional significance of events. Interactants may
arrive at a shared emotional orientation to an unfamiliar object after tentative
approaches that encourage approaches from the other. In Latané and Darley’s (1968)
study of responses to emergencies, participants’ responses to smoke entering the room
through a vent seemed to depend on them gauging each other’s level of calm. When
with impassive strangers, participants stayed in the room while it filled with smoke,
presumably because they took the other people’s impassiveness as a kind of safety
signal. Correspondingly, individuals may take greater risks if their friends’ faces

express less anxiety (Parkinson, Phiri, & Simons, 2012).



Social appraisal need not involve explicit registration of the implications of
other people’s orientations to events. For example, recent studies show how object
evaluations and perceptions depend on the nature of concurrent facial expression
stimuli. Bayliss and colleagues (2007) showed pictures of household objects were
evaluated less positively when coupled with disgust faces than with happy faces, but
only when those faces appeared to be looking towards rather than away from the
objects (see also Mumenthaler & Sander, 2011). Participants were unaware of the
contingency between eye gaze and evaluation suggesting that its influence operated
below the level of awareness. Thus, the object-directedness of emotion
communication seems to moderate affect transfer even without explicit processing
(see Parkinson, 2011a).

Modeling of social-appraisal effects requires specification of the relations
between people present on the scene and of the objects and events at which their
emotions are oriented. Part of the process involves calibration of attention and mutual
positioning in relation to what is happening. When environments are complex and
contain several people and objects, the task of specifying processes becomes more
difficult, especially since emotion objects may be the product of personal perceptions
of meaning or private imagination instead of externally available stimulus features.
Tracking social appraisal may be more difficult when people discuss emotional topics
that do not directly relate to what is happening around them at the time.

1.2.2. Empathy. Social appraisal involves interpersonal effects of emotion on
appraisals of, and behavior towards, objects and events. However, because of their
relational basis (e.g., Frijda, 1986), emotions communicate information about the
person who is expressing them as well as the objects towards which they are directed.

For example, anger conveys your sense of injustice and fear conveys your uncertainty



about coping with events. Reactions to someone else’s emotions sometimes depend
more on the person-related information they convey than on their implications for
object evaluation. When we are in affiliative rather than competitive or antagonistic
situations (e.g., Englis, Vaughan, & Lanzetta, 1982), these effects on appraisals about
the person constitute a form of empathic emotion transfer (see Parkinson & Simons,
2012).

Surprisingly little systematic research has focused directly on empathic
responses to another person’s emotion expression. One reason may be the difficulty
in distinguishing many forms of empathy (e.g., Vaughan & Lanzetta, 1980; 1981)
from other interpersonal effects of emotion (such as emotion contagion, see section
1.2.4 below, and Hess & Fischer, 2013; Smith, McHugo, & Kappas, 1996).

One possible means of distinguishing empathy from related processes
concerns its underlying motivation. However, the apparent dependence of empathy
on affiliative motives, as evidenced by the opposite counter-empathic tendencies that
may arise in competitive or antagonistic situations (e.g., Englis, Vaughan, & Lanzetta,
1982) similarly characterizes mimicry and contagion (see sections 1.2.2 and 1.2.4,
below), reinforcing the possibility that empathy is a form of contagion, or depends on
contagion for its operation. Indeed, some authors believe that the process of
simulating the embodied basis of another person’s emotional state facilitates social
connections (e.g., Niedenthal & Brauer, 2012; Niedenthal, Mermillod, Maringer, &
Hess, 2010).

1.2.2. Mimicry. One of the processes that may underlie some forms of
empathy is motor mimicry. The basic idea is that adopting the same facial expression
and bodily posture as another person helps you to see things from their perspective.

Some theorists believe that such processes help to solve the philosophical problem of



“other minds™: how we can ever get inside a separate human’s head (see Reddy, 2008,
for a discussion of the inadequacies of this account). Research into the operation of
mirror neurons (e.g., Rizzolatti & Craighero, 2004) is often thought to provide
evidence that humans are hardwired for social understanding at some level (e.g.,
lacoboni, 2009). From this perspective, seeing someone make a movement
automatically triggers a corresponding representation of that movement in the
perceiver’s brain, which in turn makes it more likely that they will make a similar
movement. The shared representation and performance of the movement allow
calibration of intention and perspective across individuals.

Although it is probably true that co-ordinating actions helps to establish shared
frames of reference, the specific details of the mirror-mimicry-empathy account do
not seem to capture all aspects of this process. For example, so called mirror neurons
are not hard-wired to respond to particular movements with corresponding
movements but become attuned over time, with learning experiences sometimes
leading perceivers to make complementary or contrasting movements to those they
observe (e.g., Catmur et al., 2008; Cook et al., in press). Further, there is no direct
link between matched movements and empathy (as childhood taunting using ironic or
exaggerated copying clearly demonstrates). When someone explicitly does exactly as
you do, it is often more irritating than affiliative.

Additional issues arise from the apparent context-dependence of mimicry
(e.g., Lakin, Chartrand, & Arkin, 2008; Moody et al., 2007). No-one ever copies
everything everyone else does, so what determines who is mimicked and when? And
if some prior process is responsible for selecting occasions for mimicry, isn’t much of
the necessary work for empathy already done before any matching of movements

comes into play?
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At least under some circumstances, mimicry seems to depend on the detected
meaning of perceived movements and not simply their physical characteristics. For
example, Halberstadt and colleagues (2009) presented participants with morphed
faces combining “happy” and “anger” expressions along with verbal cues indicating
either of these emotional labels. When subsequently presented with the same
morphed face, participants mimicked the expression corresponding to the label they
had seen when the face was presented originally. Thus, cued concepts shape facial
interpretations (e.g., Lindquist & Gendron, 2013), and these interpretations shape the
response of mimicking. Further supporting the role of meaning in mimicry, Tamietto
and colleagues (2009) found that participants showed facial expressions
corresponding to the perceived emotional meaning of presented body postures, even
when the stimuli were presented to the “blind” visual field of patients suffering from
blindsight (Weiskrantz, 2009). In other words, even when participants were unaware
of having seen anything, they responded to the apparent emotional meaning of a
presented body posture with a corresponding facial expression. Clearly, mimicry
cannot be a prior condition for recognizing emotional meaning, if it already depends
on registering that meaning. Modelers of interactive affective agents need to factor in
the selectivity and meaning dependence of mimicry, with due attention to the
observation that reciprocated emotion signals are not necessarily produced in identical
form or through identical channels as the original mimicked stimulus.

1.2.3. Interpersonal attunement. Research into social effects of mimicry
suggests that there are some circumstances in which liking for the mimicker increases
(e.g., Lakin et al., 2003). More generally, studies of ongoing interactions between
people show that temporal synchronization of matching or complementary

movements is associated with an increased sense of rapport (Bernieri & Rosenthal,
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1991). Smooth interactions seem to involve people getting in sync with each other.
However, it is unlikely that this depends on mechanical or automatic copying of the
other’s movements (see section 1.2.2, above). One possibility is that getting on
someone else’s wavelength is as much a precondition for calibrating nonverbal
patterns as it is a consequence of such calibration. When verbal dialogue is involved,
it is unlikely that simple synchrony is sufficient for a sense of interpersonal
connection. Communicative meaning also matters.

Appreciation of the context-dependence of attunement and mimicry is
important for modeling affective agents. For example, synthesized facial expressions
should not simply reflect categorical emotional states but also adjust dynamically to
changing events and to co-present others’ responses to those events. These challenges
might be avoided by simplifying the simulated environment of affective agents, but
when agents need to interact with human users, there is no escaping the impact of the
practical and social circumstances surrounding those users’ actions and reactions.

1.2.4. Contagion. Mimicry is implicated in processes of emotion contagion as
well as empathy and rapport. Hatfield and colleagues (1994) argue that internal
sensory feedback from copied movements produces corresponding feelings in
perceivers. In effect, mimicked responses make you feel the same thing as the person
you are mimicking.

Although few researchers doubt that contagion can be related to motor
responses to other people’s observed movements, direct evidence is lacking for the
particular mimicry-feedback-contagion process specified in Hatfield et al.’s model.
Indeed, reported effects of facial feedback on emotional experience do not seem large
enough to account for the activation from scratch of a full-blown interpersonally

matching emotion (e.g., Strack, Martin, & Stepper, 1988). It may be more plausible
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to argue that ongoing emotional reactions are bolstered by sensory feedback from
expressive responses than to suggest that feedback initiates contagion on its own.

Another issue with the contagion account concerns its implicit assumption that
specific bodily postures and facial expression are directly associated with
categorically distinct emotional experiences regardless of context. By contrast, it
seems likely that part of the meaning of movements depends on their relation to
objects and events in the environment (including other people) rather than their
internal configuration (Parkinson, 2013b). For example, a fixed stare can certainly
convey attentiveness but its affective significance varies depending on whether it is
directed at you, at an object in the environment, or at some point in mid-air. The
implications of dynamic shifts in direction and intensity of gaze also depend on what
changes in the environment they track, if any. More generally, a range of postural
adjustments, gestures, and facial movements may be associated with the same
emotion depending on the nature of the object to which it is directed and the specific
action tendencies it evokes (cf. Fridlund, 1994). For example, the prototypical anger
face showing compressed lips, furrowed brow, and intent stare probably characterizes
particular kinds of anger in which disapproval and threatened retaliation is directed at
an antagonist who is physically present and squaring up to you. Of course, the
association between this facial position and a culturally recognizable prototypic script
for anger also permits the use of the face as a communicative device designed to
convey anger (see Parkinson, 2013b). However, this does not necessarily imply that
the same facial position is spontaneously produced whenever a person is angry under
other circumstances (e.g., in a formal meeting, on reading of irritating news at a

distance, or when engaged in a complicated mechanical task that repeatedly insists on
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going wrong). Here, the nature of the muscle movements at least partly depends on
ongoing transactions with the unfolding emotional event.

As argued above, mimicry further depends on the perceiver’s initial
orientation and attitude to the other person, and is sensitive to the meaningful nature
of perceived movements not their physical characteristics alone (Hess & Fischer,
2013). As with empathy, these two facts make it likely that part of the reason why we
experience corresponding emotions to the person we mimic is that we already share
their orientation to what is happening and are therefore likely to react in a similar
way. In this case, contagion may often reflect a form of social appraisal where
orientations towards events are calibrated between people over time. Evidence for
pure cases of contagion that cannot be explained by empathy or social appraisal
would require establishing that the content of the feelings was transferred
interpersonally without also changing feelings about the person or the object of their
emotion (see Parkinson, 2011a). For example, someone’s joy at succeeding in a
difficult task might make you joyful even if you do not feel happy for them or about
what they have accomplished. Even if such contingencies are possible in principle,
they may be highly difficult to engineer in practice.

The above observations bring obvious implications for the simulation or
modeling of affective agents. Preprogrammed emotion displays that fail to factor in
object orientation or relationships between senders and receivers are likely to be
perceived as unrealistic. However, establishing appropriate relationships between
users and agents that permit appropriate co-ordination of dynamic expressions
presents serious challenges.

1.2.5. Meaning-independent emotion transfer? A common distinction

between processes underlying interpersonal emotion transfer hinges on the mediating
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role of emotional meaning (e.g., Parkinson & Simons, 2009). Social appraisal, as
traditionally conceived, assumes that perceivers interpret another person’s emotion
expression as an indication of their evaluative orientation towards an object or event
and use this information to arrive at their own appraisal. In effect, people perform a
form of reverse engineering based on their knowledge of the implications of different
emotions, working out what appraisals must have provoked the observed reaction
(Hareli & Hess, 2010). By contrast, accounts of mimicry-based contagion and
empathy often imply that these processes involve more direct embodied processes and
do not depend on any form of inference (e.g., Niedenthal et al., 2010).

Van Kleef and colleagues’ (2010) Emotion As Social Information (EASI)
model similarly distinguishes two routes of interpersonal emotional influence.
Someone else’s emotion can lead to inferential processes relating to their implications
for the perceiver and can more directly activate affective reactions (due to contagion
and related processes). According to EASI, inferential effects are more dominant
when the perceiver is motivated to process the information conveyed by the other
person’s emotion expression, and when the situation is co-operative rather than
competitive.

Although distinctions between meaning-based or inferential effects and
embodied or affective effects of emotion are potentially useful, pure cases of either
process may be the exception rather than the rule. For example, supposed processes
of automatic mimicry do not typically involve direct copying of observed movements
(motor resonance) but rather go beyond the information that is given in the stimulus
(see also Hess & Fischer, 2013). Correspondingly, social appraisal need not involve
explicit registration of an integrated emotional meaning but may operate in a more

automatic fashion by responding to low-level cues about gaze direction in conjunction
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with facial configuration (Parkinson, 2011a). On balance, no all-or-none distinction
between embodied and meaning-driven processes seems viable. Instead, different
levels and kinds of implicit and explicit meaning are implicated across the board.
Similarly, the processing of meaning often depends on bottom-up embodied processes
rather than pure inference (e.g., Niedenthal et al., 2010). It is certainly not the case
that perceivers need to extract a coherent emotional meaning from a detected

expressive movement in order to react to it.

1.3 Reciprocal emotion transfer in relation alignment.

The previous sections outlined a range of processes that might contribute to
the convergent effects of one person’s emotion on another’s. Each of these processes
can also be seen as special cases of relation alignment, in which emotions serve to
modify actor’s orientations to one another and to objects and events happening around
them (Parkinson, 2008). Because these processes operate from both sides of any
interpersonal encounter, it is important to consider the implications of their mutuality
and bidirectionality. In particular, emotions are oriented not only to other people and
objects but also to other people’s orientations to those objects, including their
emotional orientations. Episodes during which interpersonally expressed emotions
come to match one another are only one variety of relation alignment. On other
occasions, emotions may serve distancing or avoidant interpersonal functions, and
contrasting or complementary emotions may emerge (e.g., Englis, Vaughan, &
Lanzetta, 1982).

The process of relation alignment has a number of aspects that are not easily
accommodated within other accounts of interpersonal emotion processes. A key

feature is the co-ordination of attention between parties. Other things being equal, we
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tend to check physical locations where other people’s gaze is oriented in order to
determine what they are attending to. Both gaze direction and bodily orientation
towards objects have also acquired communicative functions in actively directing
other people’s attention. For example, in conversation we may signal the object of
our explicit evaluation by directing our gaze to something or pointing at it while
commenting nonverbally or verbally (“Ooh, I *hate* that kind of thing!”’). Similarly,
in social referencing studies (e.g., Sorce et al., 1985), mothers direct their gaze to the
object of evaluation (e.g., the visual cliff) while expressing their affective orientation
to it, and switch between making eye contact with the toddler facing the object and
gazing at the object itself in order to shape the toddler’s orientation. More usually,
the process of co-ordinating the reference of an evaluative communication operates
bidirectionally, with both parties directing their gaze at possible objects.

When an emotion object is imagined or abstract rather than concretely present,
it is possible that movements that would otherwise be directed at external locations
are used to convey similar emotional meanings. However at other times the
emotional meaning of expressions about abstract objects either depends on their
temporal attunement to changes in current topic, or is practically undetectable.
However, relationship partners who have experience of one another’s presentational
style may develop implicit shorthand expressions to convey recurrent emotional
meanings of mutual relevance.

Relation alignment not only involves the calibration of interpersonal attention,
but also mutual adjustment of evaluation, approach/withdrawal, and other action-
orientation qualities. Aspects of each of these interpersonal processes may operate at
both implicit and explicit levels involving communications about appraisals as well as

cuing, mimicry, and countermimicry.
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1.4 Emotion within and between groups.

The previous section outlined how interpersonal effects of emotion partly depend on
the nature of interactants’ orientations and relational goals. For instance, your
response to anger directed at you in a face-to-face argument is likely to differ from
your response to anger directed at someone else (e.g., a common foe). One set of
factors clarifying how and why emotions have different interpersonal effects on
different targets and audiences concerns group affiliations. Self-categorization theory
(e.g., Turner et al., 1987) argues that a range of social identities are available to
people, some relating to their personal characteristics and dispositions (e.g., “I am
good at maths,” “I can be clumsy,” or “I am 6 feet 1 inch tall”), others to membership
of various groups (e.g., “I am male,” “I am British,” or “I support Manchester
United”). ldentification in terms of these social categories can shift over time in
response to changing circumstances. For example, finding myself the only
Manchester United supporter in a pub full of Manchester City (a rival local club)
supporters may make this particular soccer-related social identity more salient. As
this example also implies, self-categorizing in terms of a particular social identity can
also carry consequences for emotion.

According to Smith’s (1993) theory of group emotions, appraisals assess the
relevance of events for social as well as personal identities. In other words, | can feel
emotional about things that affect my group as well as about things that affect me
directly as an individual. For example, Cialdini and colleagues (1976) found that
students were more likely to wear insignia relating to their college football team and
speak of its performance in terms of “we” on days following footballing victories than

on days following defeats.
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More direct evidence for group-based emotion is provided by studies showing
that people report feeling guilty about misdemeanors committed by other in-group
members even when they played no personal role and even when these misdemeanors
took place in distant history (collective guilt for the sins of our ancestors, see Doosje
etal., 1998). Other studies show that fear concerning potential terrorist attacks is
greater when victims of a recent attack are categorized as ingroup rather than
outgroup members (Dumont et al., 2003), suggesting that this emotion also depends
upon social identifications (see also Yzerbyt et al., 2002, on intergroup anger, and
Parkinson, Fischer, & Manstead, 2005 for other examples of group-based emotions).

It is not only our own group that can influence our emotions but also groups
that we distinguish ourselves from or directly oppose. A guiding principle of social
identity theory is that people accrue self-esteem from identifying with groups that
they see as superior to other groups on certain valued dimensions (positive intergroup
differentiation). Intergroup life therefore involves selective comparison and
competition with outgroups. In this connection, Leach et al. (2003) show how soccer
supporters report feelings of Schadenfreude (pleasure taken in someone else’s
misfortune) when a team that has previously beaten their team subsequently suffers a
defeat at the hands of a third team. This is subtly different from gloating when their
own team defeats a rival team because the Schadenfreude example does not involve
in-group victory, only out-group defeat. In other words, it seems that we care about
the fate of our enemies as well as our allies, taking satisfaction in their failures and
feeling envy or irritation at their successes.

The phenomenon of intergroup Schadenfreude makes it clear that emotions do
not always converge when members of different groups interact: Indeed one group’s

suffering leads to another group’s pleasure in these cases. More generally, our
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emotional reactions to events experienced by other members of a group with which
we identify tend to be similar to theirs (other things being equal), but emotional
reactions to outgroup emotions depend on factors such as whether they represent a
threat to our ingroup’s status (e.g., supporters of a soccer team who are rivals for the
title).

Extending these arguments, it seems unlikely that interpersonal processes of
affect transfer including social appraisal, empathy, and contagion operate in the same
way when we are interacting with a member of a rival outgroup and when the relevant
social identities are salient. Indeed, Bourgeois and Hess (2008) found that social
identifications moderated mimicry of negative facial expressions, with no evidence of
mimicry of outgroup negative expressions. More generally, processes of relation
alignment are likely to take into account the group-based relational orientations of
parties to any intergroup interaction (Parkinson, 2011b). Research into the dynamics
of such encounters is sadly underdeveloped, and these conclusions must therefore
remain speculative.

Social identities not only affect emotions, but are also affected by those
emotions. For example, Livingstone, Spears, Manstead, Bruder, and Shepherd (2011)
found that participants were more ready to categorize themselves as members of a
group if other group members had similar emotional reactions to their own. Further,
when the shared emotion was anger, the match between own and group emotions led
to increased willingness to participate in collective action on behalf of the group.

Group life clearly adds further complexities to the modeling of realistic
affective agents. One implication is that efforts should be made to either make
avatars or robots neutral in terms of social categories, or to capitalize on users’ own

social identities. For instance, interactions might be framed using group-relevant cues
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ensuring that common identifications are made salient. Establishing a common social

identity may also be facilitated by modeling convergent emotional reactions to events.

1.5 Culture and emotion communication.

It is widely acknowledged that the encoding and decoding of communicated emotion
meaning depends on influences of cultural socialization. The particular objects,
events, or transactions that lead to any given emotion differ depending on cultural
learning. Further, different societies have different nonverbal styles and symbols and
may regulate more universal expressions of emotion or social motive according to
different display rules (e.g., Ekman, 1972, and see section 1.1, above). Jack et al.
(2012) showed that participants from Eastern cultures categorized facial expressions
differently to those from Western cultures even when the same six basic emotion
categories were supplied.

Elfenbein and Ambady (2002) provide evidence that consistency of emotion
attributions to facial expression stimuli is greater when both target and perceiver
belong to the same culture. Their conclusion is that members of any society develop
expressive dialects and accents that transform the universally provided biological
signals. More radically, it may be that the emotional meanings communicated using
facial movements themselves may differ to some extent from culture to culture (e.g.,
Russell, 1994). The so-called “basic” emotions may not feature or be represented in
the same form across the globe

For all these reasons, computer-based systems developed and fine-tuned using
members of a single society may not be as effective in other cultural contexts.
Problems of intercultural communication where conventions and display rules differ

across interactants may make modeling even more difficult. Such problems may even
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extend to within-culture differences in communicative style based on idiosyncratic
socialization or individual differences relating to temperament or expressivity.
According to some theorists (e.g., Ekman, 2003), it may still be possible to
bypass the effects of display rules by capturing fleeting (micro-momentary)
expressions occurring the instant before regulation attempts suppress or otherwise
disguise them. If so, there might be potential for enhancing detection of emotion
using appropriately time-sensitive facial expression detection systems. However,
evidence about the prevalence, significance and potential detection of these rapid
facial reactions is still underdeveloped, and it is not yet clear whether they always or

ever reflect pre-regulated spontaneous emotions.

2. Computer-mediated emotion communication

Technologies for mediating interpersonal communication are not new. Indeed, it
seems likely that our hominid ancestors were able to indicate their location to
conspecifics at a distance by waving long sticks or beating on primitive drums. The
advent of written language ultimately allowed messages to be relayed at even greater
distance, and telegraphy (Standage, 1998), then telephony (Rutter, 1987), further
extended the speed and range of remote communication.

Video technology to supplement long-range spoken interaction has been
available for some time, but has taken hold more gradually. Even with the wide
penetration of Skype, FaceTime, and similarly accessible software applications, video
tends to be reserved for pre-scheduled interactions with close friends, romantic
partners and family members. For many remote interpersonal interactions, people
often prefer to use text and email even when richer media are available on portable

devices that they carry around with them. The following subsections focus on issues
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relating to effects of computer mediation on the communicative process where
emotion is involved, and on people’s strategic choices about which medium suits their

emotional purposes for any given interaction (see also Kappas & Kramer, 2011).

2.1 Social cues and media richness.

Academic discussions of communication media historically focused on their richness
(Daft & Lengel, 1986) or the level of cues that they can transmit (e.g., Rutter, 1987).
According to these accounts, direct face-to-face (FTF) interpersonal communication
when lighting is good, background noise is minimal, and other distractions are
eradicated provides optimal conditions for cue transmission, consequently
maximising “social presence” (Short et al., 1976). Verbal, vocal, gestural, facial, and
even olfactory cues are immediately and readily picked up by communication
partners, allowing the full range of everyday modalities to operate. Mediated
communication typically involves removal or degradation of one or more of these
channels.

Media richness theory tends to emphasize the quantity of available cues, but it
is also important to recognize that different kinds of cue may do different kinds of
communicative work. Verbal and text-based communication may be adequate for
well-structured interactive tasks with agreed turn-taking conventions, but on-line
nonverbal channels offer more continuous adjustment to another person’s
communications (cf. Daft & Lengel, 1986). Combining the two to allow
backchanneling and signals about floor changes is often but not always helpful. In
some cases, selective removal of communication channels may improve performance

of particular tasks.
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Further, some characteristics of communication media such as recordability
and synchrony are not easily captured by generic notions of cues, but still make a
difference to effectiveness and usability. For example, Hancock and colleagues
(2010) found that motivated liars were less easily detected than unmotivated liars in
computer mediated communication, but more easily detected than unmotivated liars
in face to face interaction. The investigators’ explanation is that the non-synchronous
nature of off-line CMC meant that it allowed time for careful preparation of
presentations by motivated liars but the higher desire to deceive became obvious in
the “richer” medium of FTF.

Kock (2005) argues that it is not precisely the richness of a medium that is
important but rather how closely it matches the characteristics of the “natural” face-
to-face interactions for which human communicative capacities originally evolved.
Media richness and naturalness hypotheses yield competing predictions about the
effects of possible technological enhancement or supplementation of communicative
channels (e.g., subtitling, automated detection of micro-expressions, augmented
reality techniques for flagging key signals). These developments may bring the
potential to take levels of media richness to new heights, but do not necessarily result
in more effective communication in all circumstances (as discussed below). To the
extent that enhancement of communication technologies makes them less natural, the
prediction of media naturalness theory would be that it worsens outcomes and
provokes negative user attitudes regardless of the task for which it is used. Media
richness theory, by contrast, predicts positive effects of media enhancement for some

but not all tasks (see also section 2.5, below).
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2.2 Advantages and disadvantages of mediated communication.

Starting with work into communicating by telephone, a number of researchers have
addressed questions relating to how well different media suit different communicative
tasks. Focusing on emotional communication, Short and colleagues (1976) argue that
the lack of cues reduces “social presence” and interferes with the development of
interpersonal understanding. Thus, the phenomenon of “flaming” where email
interactants escalate anger may reflect senders’ failure to factor in the ambiguities of
conversational language that lacks nonverbal channels, and receivers’ misreading of
irony or emphasis (Kiesler, Siegel, & McGuire, 1984).

However, cue reduction is not always a bad thing. According to Rutter
(1987), the psychological distance encouraged by lower cue levels leads to greater
task orientation. For example, addition of an on-line video channel to remote
interaction often fails to improve performance (e.g., Whittaker & O’Connaill, 1997)
and enhancement of the quality of video information can even makes things worse
(e.g., Matarazzo & Sellen, 2000) by distracting participants from the task at hand.

Further, relatively low-cue situations do not necessarily lead to lower rapport
and mutual affection, as the social presence account seems to imply. Walther (e.g.,
2011) makes a strong case that high levels of intimacy are sometimes facilitated by
restriction rather than enhancement of available cues. Text-based interaction strips
away many of the distracting information and permits a kind of hyperpersonal
communication that can get directly to the heart of the matter. Levels of attention and
interpretation do not need to track an evanescent unfolding presentation on-line,
making it possible to re-read and absorb meaning at whatever pace works best. The
effort of reading between the lines may pay off with deeper understanding of the other

person’s underlying intentions and attitudes.
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In addition, the editing of self-presentation permitted by restricted modes of
communication facilitates interaction between “true selves” rather than the distorted
projections people typically present when they are worried about being able to sustain
their image. Indeed, McKenna and Bargh (1999) argue that lack of cues in some
forms of remote communication makes it easier for some people, including those
suffering from social anxiety, to initiate relationships that they would never have
entered in face-to-face contexts. Further, Bargh and colleagues (2002) show that
features of the “true self” become more cognitively accessible in internet chat rooms
than in FTF encounters. An even stronger view of the upsides of mediated interaction
was presented by Turkle (1995), who argued that communication technologies
facilitate creative experimentation with new on-line identities.

Rather than seeing any medium as ideal for all purposes, there is growing
awareness that different channels carry different advantages and disadvantages in
different contexts (see also Daft & Lengel, 1986). Some of the factors that make a
difference are: salient social identities and cues that activate them, the nature and
depth of the relationship between interactants, the presence of multiple audiences and
addressees, the nature of transmitted information (e.g., factual, interpretational,
opinion-based), and whether communications requires mutual attention to physical
objects. More generally, communication effectiveness depends on the particular tasks
that users are trying to perform and on agreement between interactants about the
nature of this task (Daft & Lengel, 1986). One reason why text-based
communication may become hyperpersonal is that both interactants share a goal of
getting to know one another over a series of interactions. When strangers with
unmeshed intentions and behavioral trajectories meet in cyberspace, clashes and

misunderstandings become relatively more likely, especially when nonverbal
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channels are not available to do their usual work of calibrating common ground (e.qg.,
Clark & Brennan, 1991).

Although technology does not determine the quality of interpersonal
interaction, it remains true that certain media characteristics selectively remove
certain communicative possibilities. For example, if some kinds of rapport depend on
temporal synchronization of gestures in real time, then they cannot be achieved during
non-synchronous interchanges such as email interactions. Even disruptions caused by
tiny lags in on-line video-mediated communication may make it harder to attain a
sense of being in tune (see Parkinson, 2008; Parkinson & Lea, 2011).

According to Parkinson (2008), a central function of emotional
communication is to realign other people’s orientations towards objects and events in
the shared environment. When those objects or events carry immediate and urgent
significance, it becomes important to receive continuous environmental feedback
about their status and continuous interpersonal feedback about the communication
recipient’s orientation to them and to the communicator. Text-based messages are
unlikely to meet these requirements. Indeed, there may be some specific contexts in
which there is no adequate substitute for co-presence in a mutually experienced

environment.

2.3 Mediated communication between members of a group

Many of the emotional effects of mediated emotion communication also
depend on group memberships. According to Spears and Lea (1994, see also Spears,
Lea, & Postmes, 2007), anonymity may reduce the salience of personal identity
leaving individuals more open to the adoption of relevant social identities. Behavior

may then depend on the norms of the salient group rather than on personal
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motivations. In other words, an absence of social cues does not necessarily lead to
unregulated behavior following personal whims, but instead may lead to regulation
based on different kinds of standard deriving from group memberships. People are
not simply disinhibited but rather the norms shaping their behavior change when they
are on-line and not personally identifiable to one another. However, anonymity to
outgroup audiences in mediated settings may also reduce the perceived costs of

intergroup hostility, and lift some of the usual social constraints against its expression.

2.4 Strategic deployment of communication channels.
When interactants have the freedom to select media for communication, it is clearly
not always advantageous to opt for the maximum levels of cues. In addition to the
context-dependent benefits of limiting channels (e.g., Walther, 2011), there may be
other motives for removing potential sources of information. In particular, deceptive
communication (e.g., in on-line poker games) may be perceived as easier when the
target of deception is unable to pick up “tells” that might otherwise give away hidden
intentions.

There are also less questionable reasons for choosing a medium lower in social
cues. A text message may be used for a tentative approach when the pressure of a
face-to-face interaction might have made it more difficult for the recipient to say no.
Texting also allow us to contact someone without interrupting what they might
currently be doing. However, the low social costs associated with email and texts
may also lead people to communicate things that would not have been communicated
if those media were unavailable. This may help to explain the apparent escalation in
the volume of messages that many workers now need to address, and a consequent

reduction in the attention given to them. For example, students seem less reluctant to
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contact supervisors and tutors by email because of the lower risk of interrupting their
busy schedules, but paradoxically their emails may end up making those schedules

even busier.

2.5 Computer-enhancement of communication.

As discussed in the previous section, some interpersonal tasks are better suited to low-
cue rather than high-cue communication media. However, under circumstances when
greater social presence facilitates interaction, are there additional advantages to
raising the level of cues even higher than face-to-face interaction allows? Similarly,
would the addition of supplementary cues that are different from those normally
available present advantages for emotion communication? Developments in affective
computing raise the possibility of augmenting the level and range of signals
transmitted between people, including adding subtitles to spoken communication,
incorporating physiological information, morphing facial configurations or
movements, detecting fleeting expressive signals, and so on.

There are likely to be upsides as well as downsides to each of these
supplementary cues for different tasks and purposes. It is important to recognize that
adding information can confuse as well as clarify and that benefits are unlikely to
emerge until familiarity with the new forms of interaction reaches a certain level.
There is also the associated danger that available technologies will be over-used as a
consequence of their perceived potential and delimited success in specific settings.
Just because something is sometimes helpful does not mean it should be routinely

used.
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3. Affective Computing and Interpersonal Emotion Processes

No extant or projected computing system attempts to simulate all aspects of
human functioning, and none is likely to implement all processes associated with
emotional interactions between people (at least in the foreseeable future). Indeed,
many systems are designed not as substitute human emoters but as mechanisms for
supplementing or enhancing emotion communication and influence (as discussed
above). More commonly, computer scientists focus on particular mechanisms or
processes thought to be associated with emotion or its interpersonal transmission, and
develop models of those in isolation from interlocking processes. In principle, these
lower-level models might ultimately combine to provide more integrated systems.
However, it is also possible that some characteristics of emotion communication
cannot be captured piecemeal and may require understanding of relational processes
operating between rather than within individual mental systems.

The following sections address issues associated with modeling or simulating
subprocesses of emotion communications. For the purposes of exposition, emotion
transmission is divided into sequential processes of encoding and decoding.
However, subsequent sections will suggest how these processes might be
interdependent and interpenetrating. Technical details of how systems are
implemented are provided elsewhere in this handbook; here, the intention is simply to
draw out more general conceptual issues arising from simulation or modeling of

interpersonal emotion.

3.1 Encoding emotions.
Systems designed to output readable emotional signals are described in section 3 of

this volume. Most focus on facial simulation, but there is also some work on gestures
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using other parts of the body, and vocal signals. Computer animation is clearly able
to generate moving faces and bodies that convincingly convey emotion-relevant
information, as evidenced by the success of movies by Pixar™, DreamWorks™, and
other companies.

Computer-generated facial stimuli are also widely used in psychological
research. The usual aim is to generate specific facial movements that correspond to
basic emotion categories or morphs across categories. However, in some cases,
researchers sample more widely from facial movements. For example, Jack and
colleagues (2012) developed a stimulus set containing a wide range of possible
sequences of facial movements in order to show that they were not consistently
classified into basic emotion categories by members of different cultures (see section
1.5, above).

Despite their wide sampling of possible facial movements based on Ekman
and Friesen’s (1978) facial action coding system (FACS), Jack et al. still did not cover
the full range of possible nonverbal activity. For one thing, their stimuli were brief in
duration. For another, they deployed a delimited range of temporal parameters to
specify dynamic change over these brief presentations. In emotion research, the
usual tendency is to focus on an even more restricted subset of facial movements, and
ignore others that serve more explicit communicative purposes (e.g., nodding, shaking
one’s head) or that do not directly reflect emotion-relevant processes (e.g., sneezing,
yawning). Computer scientists and roboticists need to make decisions about which
aspects of nonverbal behavior make the most important differences in their
application domain before arriving at useful and usable implementations. Given the
current state of our knowledge, it would be unrealistic to attempt an all-purpose

nonverbal encoding system.
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Although generating emotionally communicative static facial positions has so
far presented few computational problems, dynamics of moving faces may require
more care. For strong and clear nonverbal signals of emotions, moving facial stimuli
seem to provide few advantages over non-moving ones (e.g., Kamachi et al., 2001).
However, if emotion cues are more subtle, judgments are more accurate when facial
stimuli are presented in their natural dynamic form than as a sequence of still images
(Ambadar et al., 2005), convincingly demonstrating that tracking changes over time
makes an important difference. Further, changes in dynamics can affect perception of
nonverbal communication (Cosker, Krumhuber, & Hilton, 2010, see Krumhuber,
Kappas, & Manstead, 2013). It therefore clearly makes a difference whether
simulated nonverbal signals conform to ecologically valid (and face valid) dynamics.

Some implementations not only require animated or robotic faces to move in
ways that are perceived as realistic but also that their movements meaningfully track
the emotional qualities and intensities of ongoing dynamic events. These issues are
particularly challenging in applications intended to supplement human-computer
interaction with emotion signals from the computer. It seems likely that many of the
implicit affects of dynamic attunement cannot operate in the usual way when the
avatar’s or robot’s encoded signals lag behind or otherwise fail to accurately track the
human’s ongoing communications.

An additional challenge facing this research arises from the fact that
judgement (i.e., decoding) tasks are generally used to validate and classify emotion
signals from the face, as a way of determining how to encode emotions. However, the
fact that a face can convey an emotional meaning consistently does not necessarily
imply that this face is generated spontaneously when the associated emotion is

experienced. For example, someone who cannot speak English could convey that
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they were hungry by rubbing their belly and pointing at their mouth, but these
movements are more like pantomimes acted out by people playing Charades than
typical symptoms of being hungry (Russell, 1994). Studies that measure responses to
laboratory manipulations of emotion (see Reisenzein, Studtmann, & Horstmann,
2013), or to naturalistic emotional situations (see Fernandez-Dols & Crivelli, 2013)
typically find relatively low correlations between emotions and supposedly
corresponding “expressions.” Realism therefore requires that faces often do not

reveal emotional qualities of experience, regardless of what plausibility might dictate.

3.2 Decoding emotions.

There have been several attempts to develop systems that can decode human-
generated signals relating to emotion (see section 2 of this handbook). These signals
include speech content, voice quality, facial and postural information, autonomic
nervous system activity, and sometimes even scanned brain responses. One of the
key issues concerns exactly what information needs to be decoded from this available
information. It makes a difference whether the system is oriented to discrete basic
emotion categories such as happiness, sadness, fear, and anger (e.g., Ekman, 1972),
dimensions of pleasure and arousal (e.g., Russell, 1997), social motives (e.g.,
Fridlund, 1994), action tendencies (e.g., Frijda & Tcherkassof, 1997), or appraisals
(e.g., Smith & Scott, 1997). Given that the various available cues may track a range
of factors (of which the above are only a subset) to different degrees in different
contexts, problems of arriving at any definitive interpretation are not trivial.

Evidence suggests that the level of coherence of the response syndromes
thought to characterize different emotions is too low to allow more than probabilistic

identification (e.g., Mauss & Robinson, 2009). Emotion detection when a direct
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communicative addressee is available, or when people are communicating emotion
more explicitly, tends to be more successful (e.g., Motley & Camden, 1988). It
therefore seems important that affective computing systems incorporate interactive
features that encourage their treatment by users as agents to whom emotion
communication is appropriate. Whether this necessitates direct simulation of human
characteristics and/or close temporal tracking of presented signals remains an open
question.

Another set of factors that might increase decoding accuracy concerns the
object-orientation of emotion communication. As suggested above, dynamic
adjustments to ongoing events may give clear information about the target’s
emotional engagement with what is happening (cf. Michotte, 1950). Indeed, such
considerations may contribute to the enhanced readability of dynamic facial
expressions even when the perceiver has no visual access to the object to which
emotional activity is oriented (e.g., Krumhuber et al., 2013, and see section 3.1,
above). In other words, picking up dynamic patterns may provide information about
the temporal structure of the emotional event, and this in turn may clarify subtle
emotion cues. One possible implication is that emotion detection and decoding may
work best when the parameters of the emotional context are already clear and
understood. For example, detecting anger when the nature of a potentially insulting
event is already known is likely to be easier than detecting anger without prior

information about the context.

3.3 Integrating encoding-decoding cycles
The affective computing movement sometimes raises the possibility of

arriving at an integrated system capable of decoding emotion signals from humans
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and responding with encoded emotion signals from an avatar or robot. As discussed
above, there are technical issues facing such attempts relating to appropriate matching
of dynamics in real time, especially when two-way communication is required and
when responsive signals need to be quickly generated to permit a sense of synchrony
and mutual attunement. However, there may also be deeper problems with the
assumption that accurate or adequate simulation of emotion communication depends
on translating a human’s signals into emotion categories or dimensions (decoding),
computing the appropriate response to output, and then encoding this into a realistic
presentation. What if everyday human-human emotion communication often involves
more direct interpersonal adjustments and is not mediated by extraction of represented
meaning?

Emotions may consolidate as a consequence of interpersonally distributed
processes rather than as individual mental products of private calculations that are
transmitted back and forth between interactants (e.g., Fogel, 1993; Parkinson, 2008).
In particular, people may arrive at shared or complementary orientations towards
events as a consequence of continuous reciprocal adjustments to one another’s
dynamic movements in relation to objects. To participate in such processes, an
affective computing system would need to be responsive to gaze direction and action
orientation (among other things) on-line. Decoding of emotional state would not be
of direct importance in this kind of interaction. Similarly, any empathic consequences
of dynamic synchrony are not dependent on extracting predefined meaning from
diagnostic emotion cues.

In sum, the apparent dynamic complexities of emotional engagement with
objects and other people make the project of developing workable affective agents

challenging, but also deeply interesting. The ultimate hope is that addressing these
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technical challenges reveals additional insights about the social and emotional

processes that are modeled or simulated.

Acknowledgements
The author would like to thank the Economic and Social Research Council,

UK (grant RES-060-25-0044), for financial support while writing this chapter.

References

Ambadar, Z., Schooler, J., & Cohn, J. (2005). Deciphering the enigmatic face: The
importance of facial dynamics in interpreting subtle facial expressions.
Psychological Science, 16, 403-410.

Bargh, J. A., McKenna, K. Y. A., & Fitzsimons, G. M. (2002). Can you see the real
me? Activation and expression of the ‘true self” on the internet. Journal of
Social Issues, 58, 33-48.

Bayliss, A. P., Frischen, A., Fenske, M. J., & Tipper, S. P. (2007). Affective evaluations of
objects are influenced by observed gaze direction and emotion expression. Cognition,
104, 644-653.

Bernieri, F. J., & Rosenthal, R. (1991). Coordinated movement in human interaction.
In R. S. Feldman & B. Rimé (Eds.), Fundamentals of nonverbal behaviour
(pp. 401-431). New York: Cambridge University Press.

Bourgeois, P., & Hess, U. (2008). The impact of social context on mimicry.
Biological Psychology, 77, 343-352.

Catmur, C., Gillmeister, H., Bird, G., Liepelt, R., Brass, M., & Heyes, C. (2008).
Through the looking glass: Counter-mirror activation following incompatible

sensorimotor learning. European Journal of Neuroscience, 28, 1208-1215.

36



Cialdini, R. B., Bordon, R. J., Thorne, A., Walker, M. R., Freeman, S., & Sloan, L. R.
(1976). Basking in reflected glory: Three field studies. Journal of Personality
and Social Psychology, 34, 366-375.

Clark, H. H., & Brennan, S. E. (1991). Grounding in communication. In L. B.
Resnick, J. Levine, & S. D. Teasley (Eds.). Perspectives in socially shared
cognition (pp. 127-149). Washington, DC: APA.

Cook, R., Bird, G., Catmur, C., Press, C., & Heyes, C. (in press). Mirror neurons:
From origin to function. Behavioral and Brain Sciences.

Cosker, D., Krumhuber, E., & Hilton, A. (2010). Perception of linear and nonlinear
motion properties using a FACS validated 3D facial model. Proceedings of the
Symposium on Applied Perception in Graphics and Visualization (APGV) (pp.
101-108), Los Angeles, USA (July).

Daft, R. L., & Lengel, R. H. (1984). Information richness: A new approach to
managerial behavior and organizational design. Research in Organizational
Behavior, 6, 191-233.

Doosje B., Branscombe, N. R., Spears R., & Manstead, A. S. R. (1998). Guilty by
association: When one’s group has a negative history. Journal of Personality
and Social Psychology, 75, 872-886.

Dumont, M., Yzerbyt, V. Y., Wigboldus, D., & Gordijn, E. H. (2003). Social
categorization and fear reactions to the September 11th terrorist attacks.
Personality and Social Psychology Bulletin, 29, 1509-1520.

Ekman, P. (1972). Universals and cultural differences in facial expressions of
emotion. Nebraska Symposium on Motivation, 19, 207-283.

Ekman, P. (2003). Emotions revealed: Understanding faces and feeling. London:

Weidenfeld and Nicolson.

37



Ekman, P., & Friesen, W. (1978). Facial Action Coding System: A technique for the
measurement of facial movement. Palo Alto: Consulting Psychologists Press.

Elfenbein, H. A., & Ambady, N. (2002). Is there an in-group advantage in emotion
recognition? Psychological Bulletin, 128, 243-249.

Englis, B. G., Vaughan, E. B., & Lanzetta, J. T. (1982). Conditioning of counter-
empathic emotional responses. Journal of Experimental Social Psychology,
18, 375-391.

Fernandez-Dols, J.-M., & Crivelli, C. (2013). Emotion and expression: Naturalistic
studies. Emotion Review, 5, 24-29.

Fogel, A. (1993). Developing through relationships: Origins of communication, self,
and culture. Chicago, IL: University of Chicago Press.

Fridlund, A. J. (1994). Human facial expression: An evolutionary view. San Diego,
CA: Academic Press.

Frijda, N. H. (1986). The emotions. Cambridge: Cambridge University Press.

Frijda, N. H. (1993). The place of appraisal in emotion. Cognition and Emotion, 7,
357-387.

Frijda, N. H., & Tcherkassof, A. (1997). Facial expressions as modes of action
readiness. In J.A. Russell & J-M. Fernandez-Dols (Eds.), The psychology of
facial expression (pp. 78-102). New York: Cambridge University Press.

Gross, J. J. (1998). The emerging field of emotion regulation: An integrative review.
Review of General Psychology, 2, 271-299.

Halberstadt, J., Winkielmann, P., Niedenthal, P. M., & Dalle, N. (2009). Emotional
conception: How embodied emotion concepts guide perception and facial
action. Psychological Science, 20, 1254-1261

Hancock, J. T., Woodworth, M. T., & Goorha, S. (2010). See no evil: The effect of

38



communication medium and motivation on deception detection. Group
Decision and Negotiation, 19, 327-343.

Hareli, S., & Hess, U. (2010). What emotional reactions can tell us about the nature of
others: An appraisal perspective on person perception. Cognition and
Emotion, 24, 128-140

Hatfield, E., Cacioppo, J. T., & Rapson, R. L. (1994). Emotional contagion. New
York: Cambridge University Press.

Hess, U., Banse, R., & Kappas, A. (1995). The intensity of facial expression is
determined by underlying affective state and social situation. Journal of
Personality and Social Psychology, 69, 280-288.

Hess, U., & Fischer, A. (2013). Emotional mimicry as social regulation. Personality
and Social Psychology Review, 17, 142-157.

lacoboni, M. (2009). Imitation, empathy and mirror neurons, Annual Review of
Psychology, 60, 653-670.

Jack, R. E., Garrod, O. G. B., Yu, H., Caldara, R, & Schyns, P. G. (2012). Facial
expressions of emotion are not culturally universal. Proceedings of the
National Academy of Sciences, 109, 7241-7244

Jakobs, E., Manstead, A. S. R., & Fischer, A. H. (2001). Social context effects on
facial activity in a negative emotional setting. Emotion, 1, 51-69.

Kamachi, M., Bruce, V., Mukaida, S., Gyoba, J., Yoshikawa, S., & Akamatsu, S.
(2001). Dynamic properties influence the perception of facial expressions.
Perception, 30, 875-887.

Kappas, A., & Kramer, N. (Eds.) (2011). Face-to-face communication over the
internet: Issues, research, challenges. Cambridge, UK: Cambridge University

Press.

39



Keltner, D. & Haidt, J. (1999). Social functions of emotions at four levels of analysis.
Cognition and Emotion, 13, 505-521.

Kiesler, S., Siegel, J., & McGuire, T.W. (1984). Social psychological aspects of
computer-mediated communication. American Psychologist, 39, 1123-1134.

Kock, N. (2005). Media richness or media naturalness? The evolution of our
biological communication apparatus and its influence on our behaviour toward
e-communication tools. IEEE Transactions on Professional Communication,
48, 117-130.

Krumhuber, E. G., Kappas, A., & Manstead, A. S. R. (2013). Effects of dynamic
aspects of facial expressions: A review. Emotion Review, 5, 41-46.

Lakin, J. L., Chartrand, T. L., & Arkin, R. M. (2008). | am too just like you: The
effects of ostracism on nonconscious mimicry. Psychological Science, 19,
816-822.

Lakin, J. L., Jefferis, V. E., Cheng, C. M., & Chartrand, T. L. (2003). The Chameleon
effect as social glue: Evidence for the evolutionary significance of
nonconscious mimicry. Journal of Nonverbal Behavior, 27, 145-162.

Lazarus, R. S. (1991). Emotion and adaptation. New York: Oxford University Press.

Leach, C. W., Spears, R., Branscombe, N. R., & Doosje, B. (2003). Malicious
pleasure: Schadenfreude at the suffering of an outgroup. Journal of
Personality and Social Psychology, 84, 932-943.

Lindquist, K. A., & Gendron, M. (2013). What’s in a word? Language constructs
emotion perception. Emotion Review, 5, 66-71.

Livingstone, A. G., Spears, R., Manstead, A. S. R., Bruder, M., & Shepherd, L.
(2011). We feel, therefore we are: Emotion as a basis for self-categorization

and social action. Emotion, 11, 754-767.

40



Manstead, A. S. R., & Fischer, A. H. (2001). Social appraisal: The social world as
object of and influence on appraisal processes. In K. R. Scherer, A. Schorr, &
T. Johnston (Eds.), Appraisal processes in emotion: Theory, methods,
research (pp. 221-232). New York: Oxford University Press.

Matarazzo, G., & Sellen, A. (2000). The value of video in work at a distance:
Addition or distraction? Behaviour and Information Technology, 19, 339-348.

Mauss, 1. B., & Robinson, M. D. (2009). Measures of emotion: A review. Cognition
and Emotion, 23, 209-237.

McKenna, K. Y. A ., & Bargh, J. A. (1999). Causes and consequences of social
interaction on the internet: A conceptual framework. Media Psychology, 1,
249-269.

Michotte, A. (1950). The emotions regarded as functional connections. In M. L.
Reymert (Ed.), Feelings and emotions: The Mooseheart symposium (pp. 114-
126). New York: McGraw Hill.

Moody, E., Mcintosh, D. N., Mann, L. J., & Weisser, K. R. (2007). More than mere
mimicry? The influence of emotion on rapid facial reactions to faces. Emotion,
7,447-457.

Motley, M. T., & Camden, C. T. (1988). Facial expression of emotion: A comparison
of posed expressions versus spontaneous expressions in an interpersonal
communication setting. Western Journal of Speech Communication, 52, 1-22.

Mumenthaler, C., & Sander, D. (2012). Social appraisal influences recognition of
emotions. Journal of Personality and Social Psychology, 102, 1118-1135.

Niedenthal, P. M., & Brauer, M. (2012). Social functionality of human emotion.

Annual Review of Psychology, 63, 259-285.

41



Niedenthal, P. M., Mermillod, M., Maringer, M., & Hess, U. (2010). The Simulation
of Smiles (SIMS) Model: Embodied simulation and the meaning of facial
expression. Behavioral and Brain Sciences, 33, 417-433.

Parkinson, B. (1996). Emotions are social. British Journal of Psychology, 87, 663-
683.

Parkinson, B. (2001). Putting appraisal in context. In K. R. Scherer, A. Schorr, & T.
Johnstone (Eds), Appraisal processes in emotion: Theory, research,
application (pp. 173-186). Oxford University Press.

Parkinson, B. (2005). Do facial movements express emotions or communicate
motives? Personality and Social Psychology Review, 9, 278-311.

Parkinson, B. (2008). Emotions in direct and remote social interaction: Getting
through the spaces between us. Computers in Human Behavior, 24, 1510-
1529.

Parkinson, B. (2011a). Interpersonal emotion transfer: Contagion and social appraisal.
Personality and Social Psychology Compass, 5, 428-4309.

Parkinson, B. (2011b). How social is the social psychology of emotion? British
Journal of Social Psychology, 50, 405-413.

Parkinson, B. (2013a). Journeys to the center of emotion. Emotion Review, 5, 180-
184.

Parkinson, B. (2013b). Contextualizing facial activity. Emotion Review, 5, 97-103.

Parkinson, B., & Lea, M. (2011). Video linking emotions. In A. Kappas & N. Kramer
(Eds.), Face-to-face communication over the internet: Issues, research,

challenges (pp. 100-126). Cambridge, UK: Cambridge University Press.

42



Parkinson, B., Phiri, N., & Simons, G. (2012). Bursting with anxiety: Adult social
referencing in an interpersonal Balloon Analogue Risk Task (BART).
Emotion, 12, 817-826.

Parkinson, B., & Simons, G. (2009): Affecting others: Social appraisal and emotion
contagion in everyday decision making. Personality and Social Psychology
Bulletin, 35, 1071-1084.

Parkinson, B., & Simons, G. (2012). Worry spreads: Interpersonal transfer of
problem-related anxiety. Cognition and Emotion, 26, 462-479.

Reddy, V. (2008). How infants know minds. London: Harvard University Press.

Reisenzein, R., Studtmann, M., & Horstmann, G. (2013). Coherence between emotion

and facial expression: Evidence from laboratory experiments. Emotion
Review, 5, 16-23.

Rizzolatti, G., & Craighero, L. (2004) The mirror-neuron system. Annual Review of
Neuroscience, 27, 169-192.

Rose, A. J. (2002). Co-rumination in the friendships of girls and boys. Child
Development, 73, 1830-1843.

Russell, J. A. (1994). Is there universal recognition of emotion from facial
expression? A review of the cross-cultural studies. Psychological Bulletin,
115, 102-141.

Russell, J. A. (1997). Reading emotions from and into faces: Resurrecting a
dimensional-contextual perspective. In J.A. Russell & J-M. Fernandez-Dols
(Eds.), The psychology of facial expression (pp. 295-320). New York:
Cambridge University Press.

Rutter, D.R. (1987). Communicating by telephone. EImsford, NY: Pergamon.

43



Sacks, H., Schegloff, E., & Jefferson, G. (1974). A simplest systematics for the
organization of turn-taking in conversation. Language, 50, 696-735.

Short, J., Williams, E., & Christie, B. (1976). The social psychology of
telecommunications. London: John Wiley

Smith, C. A., McHugo, G. J., & Kappas, A. (1996). Epilogue: Overarching themes
and enduring contributions of the Lanzetta research. Motivation and Emotion,
20, 237-253.

Smith, C. A., & Scott, H. S. (1997). A componential approach to the meaning of
facial expressions. In J.A. Russell & J-M. Fernandez-Dols (Eds.), The
psychology of facial expression (pp. 229-254). New York: Cambridge
University Press.

Smith, E. R. (1993). Social identity and social emotions: Toward new
conceptualizations of prejudice. In D. M. Mackie, D. Hamilton, & D. Lewis
(Eds.), Affect, cognition, and stereotyping: Interactive processes in group
perception (pp. 297-315). San Diego, CA, US: Academic Press.

Sorce, J. F., Emde, R. N., Campos, J. and Klinnert, M. D. (1985). Maternal emotional
signaling: Its effect on the visual cliff behavior of 1 year olds. Developmental
Psychology, 21, 195-200.

Spears, R., & Lea, M. (1994). Panacea or panopticon? The hidden power in computer-
mediated communication. Communication Research, 21, 427-459.

Spears, R., Lea, M., & Postmes, T. (2007). Computer-mediated communication and social
identity. In A. Joinson, K. McKenna, T. Postmes, & U-D Reips (Eds.), The Oxford
handbook of internet psychology (pp. 253-269). Oxford: Oxford University Press.

Standage, T. (1998). The Victorian internet. New York: Walker & Co.

Strack, F., Martin, L. L., & Stepper, S. (1988). Inhibiting and facilitating conditions of

the human smile: A non-obtrusive test of the facial feedback hypothesis.

44



Journal of Personality and Social Psychology, 54, 768-777.

Tamietto, M., Castelli, L., Vighetti, S., Perozzo, P., Geminiani, G., Weiskrantz, L., &
de Gelder, B. (2009). Unseen facial and bodily expressions trigger fast
emotional reactions. Proceedings of the National Academy of Sciences of the
United States of America, 106, 17661-17666.

Turkle, S. (1995). Life on the screen: Identity in the age of the internet. London:
Weidenfeld & Nicolson.

Turner, J. C., Hogg, M. A., Oakes, P. J., Reicher, S. D., & Wetherell, M. S. (1987).
Rediscovering the social group: A self categorization theory. Oxford:
Blackwell.

Van Kleef, G. A. (2009). How emaotions regulate social life: The Emotions as Social
Information (EASI) model. Current Directions in Psychological Science, 18, 184-
188.

Vaughan, K., & Lanzetta, J. T. (1980). Vicarious instigation and conditioning of
facial expressive and autonomic responses to a model’s expressive display of
pain. Journal of Personality and Social Psychology, 38, 909-923.

Vaughan, K., & Lanzetta, J. T. (1981). The effect of modification of expressive
display on vicarious emotional arousal. Journal of Experimental Social
Psychology, 17, 16-30.

Wagner, H. L., & Smith, J. (1991). Facial expression in the presence of friends and
strangers. Journal of Nonverbal Behavior, 15, 201-214.

Walther, J. (2011). Visual cues in computer-mediated communication: Sometimes less is
more. In A. Kappas & N. Kramer (Eds.), Face-to-face communication over the
internet: Issues, research, challenges (pp. 17-38). Cambridge, UK: Cambridge

University Press.

45



Weiskrantz, L. (2009). Blindsight: A case study spanning 35 years and new developments.

Oxford, UK; Oxford University Press.

Whittaker, S., O"Connaill, B. (1997). The role of vision in face-to-face and mediated
communication. In Finn, K.E., Sellen, A.J., & Wilbur, S.B. (Eds.). Video-mediated
communication (pp. 23-49). Mahwah, NJ: Erlbaum.

Yzerbyt, V., Dumont, M., Gordijn, E., & Wigboldus, D. (2002). Intergroup emotions
and self-categorization: The impact of perspective-taking on reactions to
victims of harmful behaviors. In D. M. Mackie & E. R. Smith (Eds.), From
prejudice to intergroup emotions: Differentiated reactions to social groups (pp.
67-88). Philadelphia, PA: Psychology Press.

46



