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Abstract
While positive emotion can be conceptualized broadly as a response to the potential for reward, the
environment offers different kinds of rewards, and these are best approached in somewhat different
ways. A functional approach to positive emotion differentiation distinguishes among several different
types of rewards with strong implications for adaptive fitness and posits the existence of “discrete”
positive emotions that promote an adaptive response to each reward. A taxonomy of eight positive
emotions, dubbed the “PANACEAS” taxonomy based on an acronym of the first letter of each of
the eight constructs, is presented as an example of this approach. Positive emotion constructs defined
through functional analyses are useful for guiding empirical research, especially for identifying
prototypical eliciting stimuli, and generating hypotheses about the implications of different positive
emotions for a variety of outcomes. Research findings are reviewed that support the importance of
positive emotion differentiation in understanding the effects of positive emotions on cognition,
physiology, and behavior. Advantages of the functional approach are discussed, as well as implications
of the approach for evaluating major theories of the structure of emotion.

Positive Emotion Differentiation: A Functional Approach

Imagine that you are in each the following situations: waiting eagerly for a cool drink
you just ordered on a hot afternoon; stretching out on your couch after a long day and a
satisfying dinner; holding your new baby niece or nephew in your arms; making eye
contact with a sexy person you just met at a party; having a loved one care for and comfort
you when you’re sick; laughing at a joke told by a colleague; and gazing at the view from
a high ridge on a mountain. Each of these situations is pleasant. Each offers potential for
reward. Yet the nature of the reward varies considerably from situation to situation, and
you take advantage of that reward by somewhat different means. While there is
undoubtedly overlap in the emotions felt in each of these situations, there are important
differences as well.
For the most part, theories of positive emotion have not emphasized the possibility that

different positive emotions might have qualitatively distinct implications for cognition, phys-
iological responding, motivation, and behavior, or offered a strong basis for hypotheses about
differential effects. A functional approach to positive emotion differentiation helps to address
this gap. Analyses of the adaptive functions of “discrete” negative emotion states have long
been used to guide research on emotional responding (e.g., Lazarus, 1991), producing a rich
body of empirical work. In this paper, we discuss the advantages of using functional analysis
to define discrete positive emotion constructs as well; present a taxonomy of eight positive
emotions, labeled with the acronym “PANACEAS”, that serves as an example of the func-
tional approach; and offer several examples of research guided by the PANACEAS model
and similar functional analyses.
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Defining the Functional Approach

Positive emotions are “functional”, in the colloquial sense of being useful or having a desir-
able effect, in many ways. They enhance our sense of well-being, predict positive life
outcomes, and may even promote physical health (e.g., Diener, 2000; Harker & Keltner,
2001; Pressman & Cohen, 2005; Steptoe, Wardle, & Marmot, 2005). In the context of emo-
tion research, however, the term “functional” commonly refers to adaptive function. This
perspective presumes that emotional responding helped our ancestors survive, reproduce,
and/or care for kin in ways that increased the representation of their genes in each succeeding
generation’s gene pool. While major theories of emotion disagree about the specific adaptive
functions emotions serve and the structure of neural systems that produce emotion, all agree
that affect/emotion systems are functional in this sense (e.g., Ekman, 1992; Frijda, 1986;
Lazarus, 1991; Nesse & Ellsworth, 2009; Russell, 2003; Scherer, 2009).
Positive emotions as a class likely serve broad adaptive functions. For example, prior research

has documented an “undoing” effect in which positive emotions can help people recover from
physiological stress responses associated with negative emotion (Fredrickson & Levenson, 1998;
Fredrickson, Mancuso, Branigan, & Tugade, 2000). They signal that the environment is safe,
facilitating reliance on default or temporarily dominant modes of cognition and behavior
(e.g., Huntsinger, Sinclair, Dunn, & Clore, 2010; Russell, 2003). Positive emotions also
promote long-term “upward spirals” of emotion and well-being by broadening attention to
a wider scope of the environment, and building personal resources that facilitate downstream
well-being and resilience (e.g., Fredrickson, 1998; Fredrickson & Joiner, 2002; Tugade &
Fredrickson, 2004). In contrast, negative emotions as a class signal danger or loss, promote
caution, and mobilize the energy needed to escape or fend off a serious threat to fitness
(Cacioppo, Berntson, Larsen, Poehlmann, & Ito, 2000; Forgas, 1995; Nesse, 1990).
For the most part, research on positive emotion has focused on the features of positive

emotions as a class. The bulk of existing research on positive emotion can be summarized
as finding that “positive affect/mood/emotion does X”, where “X” might involve cognition
(e.g., Bodenhausen, Kramer, & Süsser, 1994; Forgas, 2008; Fredrickson & Branigan, 2005;
Isen, Daubman, & Nowicki, 1987; Johnson & Fredrickson, 2005; Mackie & Worth, 1989),
physiology (e.g., Fredrickson & Levenson, 1998), or behavior (e.g., Ekman et al., 1987). This
body of work implicitly reflects a long tradition in which the valence of subjective experience
is treated as a primary dimension along which emotions can be differentiated, and their effects
predicted and explained (e.g., Lazarus, 1991; Russell, 2003).
Other dimensions have also been used to describe emotion “space” and thus to predict the

features of different positive emotions. For example, one body of research emphasizes the
dimension of approach motivation (e.g., Carver & White, 1994; Harmon-Jones, 2003). This
research has found that approach motivation is not synonymous with positive valence, as
anger shows strong signs of approach motivation (e.g., Carver & Harmon-Jones, 2009;
Harmon-Jones & Allen, 1998), and also that positive emotions differing in the extent of
approach motivation have differential implications for aspects of cognition and behavior
(e.g., Gable & Harmon-Jones, 2010). Other researchers have considered appraisals of certainty
as another dimension along which both positive and negative emotions may vary, with impli-
cations for a variety of outcomes (e.g., Tiedens & Linton, 2001). Both of these dimension-
focused approaches document important variability among positive emotions, showing that only
some “do X” as suggested by prior research, whereas others may have quite different effects.
While dimensional approaches have offered one useful and productive approach to inves-

tigating the variability among positive emotions, functional analyses of “discrete” emotions
offer a complementary approach to this same goal. Rather than developing hypotheses based

Positive Emotion Differentiation 105

© 2014 John Wiley & Sons Ltd Social and Personality Psychology Compass 8/3 (2014): 104–117, 10.1111/spc3.12092



on one dimension of emotional experience at a time, the functional approach starts by asking
what kinds of events positive emotions are responses to, and developing hypotheses that
reflect bets about what an overall adaptive response to that event might look like (Cosmides
& Tooby, 2000). Our ancestors’ environments contained several qualitatively distinct kinds
of reliably occurring, fitness-relevant rewards, and different rewards are best approached in
somewhat different ways. For example, the fitness-enhancing response to a newborn baby
differs considerably from the fitness-enhancing response to a cool drink or a panoramic view.
From this perspective, different “discrete” emotions should have evolved to facilitate
adaptive responses to these various kinds of situations (Cosmides & Tooby, 2000; Ekman,
1992; Frijda, 1986; Keltner, Haidt, & Shiota, 2006; Lazarus, 1991; Nesse, 1990).
Discrete emotions are thought to help address adaptive problems (in this case, opportunities)

by coordinating a package of cognitive, physiological, and behavioral mechanisms likely to
facilitate a fitness-enhancing response to the situation at hand. In the absence of strong emotion
these mechanisms, which include physiological conditions regulated by the autonomic nervous
system and hormones, facial muscle movements, tone of voice, posture, and a variety of sensory,
attentional, and cognitive processes, operate somewhat independently in response to different
aspects of the environment. For example, while walking up a flight of stairs to a professional
meeting, one might experience an increase in heart rate, engage executive functions involved
in planning, smile politely at a passing colleague, sense mild hunger, and attend to the chirp
of nearby birds, all for reasons that are unrelated to each other. Emotions are thought to pull
such mechanisms together so that processes supporting a fitness-enhancing response are prior-
itized, and those that might interfere are suppressed (Levenson, 1999). Cosmides and Tooby
(2000) liken this process to a “superordinate computer program” that activates specific sets of
“subroutines” including expressive channels, autonomic and hormonal responses, a host of cog-
nitive mechanisms and biases, and algorithms for action. A functional analysis of a particular
emotion starts by identifying a frequently occurring kind of situation our ancestors might have
encountered, involving either a severe threat to adaptive fitness (negative emotions) or an
opportunity to enhance fitness (positive emotions), and then posits a package of subroutines that
would have helped them solve that problem.
Functional analyses of negative emotions have guided a great deal of research since the late

1960s, when studies documenting high cross-cultural recognition of several emotional expres-
sions led to increased acknowledgment that emotions could be adaptations (Ekman, 1971; Izard,
1977). The emotions represented in these studies – which were almost exclusively negative –
became the default set of constructs for both theory and research in the decades that followed.
This foundation has supported rich and exciting research on the differing features of fear, anger,
sadness, and disgust (e.g., Blair, Morris, Frith, Perrett, & Dolan, 1999; Cacioppo et al., 2000;
Damasio et al., 2000; Keltner, Ellsworth, & Edwards, 1993; Kreibig, 2010; Lerner & Keltner,
2001; Levenson, 1992; Phillips et al., 1998; Scherer, 1997; Wheeler, Davidson, & Tomarken,
1993). Functional analyses were later offered for additional negative constructs such as guilt and
embarrassment, further expanding this line of research (e.g., Banse & Scherer, 1996; Frijda,
Kuipers, & ter Schure, 1989; Keltner & Buswell, 1997; Smith & Ellsworth, 1985; Tangney,Miller,
Flicker, & Barlow, 1996). It took much longer for researchers to offer functional analyses for pos-
itive emotions, likely because “fitness” was equated with avoiding threats to survival for so long.

Functional Analyses of Positive Emotions: The “PANACEAS” Taxonomy

By the late 1990s, emotion researchers were acknowledging the importance of fitness-
relevant opportunities as well as threats and updated the meaning of adaptive function in a
way that better accounted for positive emotions (e.g., Fredrickson, 1998; Shaver, Morgan,
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& Wu, 1996; Shiota, Campos, Keltner, & Hertenstein, 2004; Tracy & Robins, 2004). Two
elements of this update proved especially important. First, researchers recognized that the adap-
tive functions of positive emotions might involve changes in cognitive processing as well as
overt behavior (Fredrickson, 1998). In particular, Fredrickson’s broaden-and-build model posits
that positive emotions can broaden attention and scope of thought, promoting greater intake of
information, more flexible, creative cognition, and downstream expansion of behavioral reper-
toires (Cunningham, 1988; Fredrickson, 2001; Fredrickson & Branigan, 2005; Kahn & Isen,
1993). This point accounts for positive emotion states that appear primarily to facilitate learning,
as well as noting the variety of appropriate behavioral responses to potential rewards.
Second, researchers recognized that emotions can be functional not only in the intraper-

sonal sense – directly promoting the individual’s survival and reproductive success – but also
in the interpersonal sense, supporting complex and interdependent social relationships (Shaver
et al., 1996; Shiota et al., 2004; Tracy & Robins, 2004). Humans are ultrasocial, unique in the
animal kingdom in our dependence on collaborative efforts with large groups of non-kin to
fulfill our basic survival needs (hunting, protection from predators, shelter, etc.; Campbell,
1983). Positive emotions and their expression may be the glue that keeps such groups
together, eliciting assistance from others (Bower, 1977), signaling commitment to close rela-
tionships and evoking commitment in return (Gonzaga, Keltner, Londahl, & Smith, 2001),
promoting prosocial behavior (Schnall, Roper, & Fessler, 2010), helping us attain, maintain,
and communicate social status (Keltner & Haidt, 2003; Tracy, Shariff, & Cheng, 2010), and
promoting group identification and bonding (e.g., Leary, 2007).
By applying these principles, researchers have offered functional analyses of several positive

emotions in the last decade. The PANACEAS taxonomy offers one example of a set of con-
structs developed in this way. The term “PANACEAS” is based on the first letter of each of
the eight emotion constructs in the taxonomy: Pride, Amusement, Nurturant Love, Attach-
ment Love, Contentment, Enthusiasm, Awe, and Sexual Desire. The eight constructs are
described below, not in the order suggested by the acronym, but rather in an order that
emphasizes grouping in terms of the material, social, and informational types of opportunities
addressed by each emotion. The description of each construct includes a functional definition
and brief examples of supporting empirical evidence.
Two emotions in the PANACEAS taxonomy are defined primarily as responses to material

opportunities, with food as the prototypical reward. Enthusiasm is experienced during
anticipation of the reward and serves to motivate appetitive behavior (Griskevicius, Shiota, &
Neufeld, 2010). A rich body of evidence indicates that this state is supported by activity in
dopaminergic reward circuits in the brain (O’Doherty, 2004; Panksepp, 1998). Enthusiasm
involves attentional narrowing (e.g., Gable & Harmon-Jones, 2008), increased reliance on pre-
viously learned strategies and heuristics (e.g., Griskevicius, Shiota & Neufeld, 2010), increased
sympathetic activation (Shiota, Neufeld, Yeung,Moser, & Perea, 2011), and willingness to take
risks (e.g., Li, Neufeld, Griskevicius, Shiota, & Kenrick, 2013). In contrast, contentment is expe-
rienced after the reward has been consumed. Fredrickson (1998) suggests contentment aids in
both physical and mental “digestion”. From a physical standpoint, contentment is associated
with a profile of increased parasympathetic and reduced sympathetic nervous system activity
that inhibits movement and facilitates healthy digestion of food (Kreibig, 2010). With respect
to mental digestion, one study found that lab rats engaged in a behavioral satiety routine after
eating a food reward showed hippocampal place cell firing in a sequence that was the reverse
of the sequence while they had searched for the food in a maze – a pattern thought to consol-
idate memory for the successful route to reward (Foster & Wilson, 2006).
Four constructs in the taxonomy reflect important opportunities in the social domain. The

term “love”, while corresponding to a mid-level or “basic” emotion construct in English
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vocabulary (e.g., Shaver, Schwartz, Kirson, &O’Connor, 1987), conflates at least three adaptive
functions that may be served by different positive emotions (Bowlby, 1969; Shaver et al., 1996).
Sexual desire is a response to the opportunity presented by an attractive potential sexual partner,
promoting mate acquisition (a.k.a. flirting) and mating behavior. Attachment love, a response to
the opportunity presented by committed caregivers, promotes active seeking and/or passive
acceptance of nurturance when one is vulnerable and in need. Although the prototypical expe-
rience of attachment love is felt by children toward their parents, it is also experienced in close
adult relationships.Nurturant love, elicited by physical and behavioral “cuteness” (Lorenz, 1971)
and promoting caregiving behavior, reflects the opportunity to provide support and protection
to one’s kin as well as others with whom one has an interdependent relationship. While there
are clear similarities across these types of love with respect to neural and hormonal mechanisms
(Feldman, Weller, Zagoory-Sharon, & Levine, 2007; Panksepp, 1998), studies have also ob-
served important differences in behavioral expression and implications for cognitive processing
(e.g., Gonzaga, Turner, Keltner, Campos, & Altemus, 2006; Griskevicius, Shiota, & Neufeld,
2010). For example, sexual desire has been found to promote risk-taking, especially among
men (Baker & Maner, 2008; Li, Kenrick, Griskevicius, & Neuberg, 2012), whereas nurturant
love promotes caution and vigilance against risk (Hrdy, 1999; Li et al., 2012).
Like the varieties of love, pride is also adaptive by virtue of its implications in the social

domain. In this case, however, the opportunity at stake is that of high status. Pride advertises
a socially valued accomplishment, advancing oneself within a hierarchical social structure in
order to enhance access to important resources (Tracy & Robins, 2007; Williams & DeSteno,
2009). In both lab animals and humans, dominance facilitates behaviors such as reward con-
sumption, risk-taking, and overall behavioral activation (Davis, Krause, Melhorn, Sakai, &
Benoit, 2009; Galinsky, Gruenfeld, & Magee, 2003). In humans, pride promotes both pos-
tural changes (Tracy & Robins, 2007) and material display behaviors (Griskevicius, Shiota,
& Nowlis, 2010) that draw attention to one’s prominence and success.
Two additional positive emotions in the PANACEAS taxonomy reflect opportunities to

learn. Amusement is the positive emotion that facilitates and accompanies play, given the oppor-
tunity to practice complex skills in a safe environment free of serious consequences (Pellegrini &
Smith, 2005). All mammals play, though play behavior increases with the behavioral complex-
ity of the species, and a similar “play face” expression has been documented in non-human pri-
mates, human infants and young children, and human adults (Campos et al., 2013; Dickson,
Walker, & Fogel, 1997; Preuschoft & van Hooff, 1997; Sarra & Otta, 2001). Although play
can be physical, social, and/or cognitive in nature, all forms of play involve cognitive flexibility
and a greater degree of risk-taking than would be observed in the corresponding “real” situation
(Pellegrini, Dupuis, & Smith, 2007). Finally, awe is thought to facilitate the encoding of novel,
complex information from the environment that is unaccounted for by one’s current under-
standing of the world (Keltner & Haidt, 2003; Shiota, Keltner, & Mossman, 2007). Humans
have an apparently unique ability to form schemas, internal representations of the world that
we can manipulate cognitively without having to engage in real (and potentially dangerous)
trial-and-error (Piaget, 1973). Awe is thought to promote cognitive accommodation, or selec-
tive attention to and encoding of schema-discrepant information, allowing us to develop these
cognitive resources (e.g., Shiota et al., 2007).

The Functional Approach at Work: Empirical Research

The point of functional analyses is not to “prove” that a given emotion state is an adaptation,
or that it serves a particular function, or even (necessarily) that it is “discrete” in the sense of
being categorically distinct. Rather, functional analyses serve to guide empirical research,
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suggesting novel, testable hypotheses about the implications of positive emotion that would
not be indicated by more global theories of positive affect, or by dimensional approaches.
The three studies described below offer examples of the utility of a functional approach to
positive emotion differentiation. While these are just part of a growing body of research, they
are especially useful as illustrations because each study compares several positive emotion
constructs, rather than just one or two, and because they cover a range of emotional
responding across cognitive, physiological, and behavioral effects.

Cognition: implications for persuasive message processing

A considerable body of research has suggested that individuals in a positive mood process per-
suasive messages less carefully than those in a neutral or negative mood (e.g., Bless, Bohner,
Schwarz, & Strack, 1990; Bless, Mackie, & Schwarz, 1992; Mackie & Worth, 1989). In a
typical study, participants are led to feel happy or sad by various means, and then read several
strong or several weak arguments for a stance with which most initially disagree (such as the
need for comprehensive exams prior to undergraduate graduation). High persuasion by the
weak arguments is taken to indicate heuristic-driven processing of the message (e.g., “nine
arguments in favor – sounds good to me!”). In a typical study, sad individuals are more per-
suaded by strong than by weak arguments, consistent with cautious, systematic processing. In
contrast, “happy” individuals find the strong and weak arguments to be equally persuasive. A
common explanation for this is that positive mood signals a safe, predictable environment,
with reduced need for careful scrutiny (Bless et al., 1990).
The functional analyses behind the PANACEAS taxonomy suggest, however, that certain

positive emotions may buck this trend. Enthusiasm, contentment, attachment love, and
amusement should all increase reliance on tried-and-true heuristics and/or reduce motiva-
tion for effortful, systematic processing. However, two positive emotions should have the
opposite effect. Nurturant love is thought to facilitate caring for and protecting a vulnerable
other. Effective caregiving requires vigilance against potential danger or threat (Hrdy, 1999).
Awe is thought to facilitate accommodative, stimulus-driven cognition in order to acquire
maximum information from the environment – the opposite of low-effort, heuristic-based
processing. In either case, the effect of the emotion should be to increase caution in process-
ing persuasive messages, not to reduce it.
In a study by Vladas Griskevicius and colleagues, these predictions were borne out

(Griskevicius, Shiota, & Neufeld, 2010). In a task like the one described above, participants
who had just relived a personal experience evoking awe or nurturant love were more
skeptical of a weak but lengthy persuasive message than those in a neutral-affect condition,
although these emotions had no effect on persuasion by the strong message (see Figure 1).
In contrast, relived experience of enthusiasm, contentment, attachment love, and amusement
had the heuristic-enhancing effect observed in prior research. In each condition, ratings of
emotional experience used as a manipulation check confirmed that the emotion task had
the intended effect. Notably, prior studies had typically elicited positive mood by presenting
participants with a funny film clip or by having participants remember a happy memory
(which often involves a reunion with loved ones) – tasks that would elicit amusement or
attachment love. In a follow-up study, Griskevicius and colleagues (2010) replicated the
effects of awe, nurturant love, enthusiasm, and amusement on endorsement of weak persua-
sive messages and also found that the overall pattern across emotion conditions could not be
accounted for by any one dimension such as arousal, certainty, controllability, anticipated
effort, or novelty.
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Other studies have used functional definitions of one or more positive emotions to predict
implications for other aspects of cognition as well. For example, Shiota et al. (2007) found
that trait need for cognitive closure is negatively correlated with dispositional awe-proneness,
but unrelated to dispositional pride or joy. Oveis, Horberg, and Keltner (2010) found that
experimentally elicited pride and compassion led to different patterns of perceived similarity
between the self and strong versus weak others. Katzir, Eyal, Meiran, and Kessler (2010)
found that, relative to a generic, relived-experience based “happiness” manipulation, a
comparable pride manipulation led to increased ability to inhibit visual attention to
distractors during a computer-based task. Given the large number of cognitive processes
already known to be modulated in some way by emotion, the need for additional research
in this area is great.

Physiology: implications for autonomic nervous system responding

Antonio Damasio (1999, p.51) wrote that “emotions use the body as the theater”, and
William James (1884) proposed that peripheral physiological reactivity is one of the defining
features of emotion. Early studies of the physiological aspects of positive emotion offer
conflicting messages. Many studies suggest minimal autonomic involvement in positive
emotion, especially in comparison with negative emotions (Cacioppo et al., 2000). Studies
of the “undoing effect” also link positive emotion with reduced physiological arousal (e.g.,
Fredrickson & Levenson, 1998; Fredrickson et al., 2000). However, other studies have doc-
umented increased arousal with amusement and other positive emotions, presumably driven
by sympathetic nervous system activation (Kreibig, 2010). Studies often compare the physi-
ological effects of several negative emotions but rarely include more than one or perhaps two
positive emotions.
However, one recent study examined the autonomic profiles associated with enthusiasm,

attachment love, nurturant love, amusement, and awe (Shiota et al., 2011). Each participant
completed several trials; for each trial, physiology was measured during a pre-trial baseline as
well as a series of emotion-eliciting slides (emotional effects confirmed through self-ratings of
emotion after each trial). Analyses indicated different profiles of baseline-to-slides change in
physiology for different emotions, across several measures reflecting different neural mecha-
nisms of “arousal” (Figure 2). For example, enthusiasm, elicited by slides showing a sequence
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Figure 1. Impact of six positive emotions on persuasion by strong versus weak arguments (reproduced with permission
from Griskevicius, Shiota, & Neufeld, 2010).
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of lottery numbers leading to an unexpected monetary reward, evoked a widespread increase in
sympathetic nervous system activation across alpha-adrenergic, beta-adrenergic, and cholinergic
receptor mechanisms. This response is consistent with the rapid and intense arousal needed to
pursue an elusive reward. Attachment love, which was elicited by slides of childhood figures
such as Big Bird and Mister Rogers, produced a combination of increased cardiac arousal
and reduced blood pressure that suggests an engaged but non-threatened state of activation.
Awe, which was elicited by panoramic nature scenes, led to withdrawal of sympathetic
nervous system influence on the heart, a response likely to promote intake of information
from the environment.
Although more research is needed that compares several positive emotion states within the

same study, a growing body of work is documenting the autonomic aspects of positive emo-
tions such as enthusiasm, amusement, contentment, and pride (Kreibig, 2010). Studies have
also begun to examine the hormone profiles associated with different positive emotions,
finding for example that facial displays of love, but not sexual desire, uniquely predicted
increases in circulating levels of oxytocin in women reliving a personal experience of romantic
love/infatuation (Gonzaga et al., 2006). It appears that positive emotions, too, use the body as
their stage for a variety of performances.

Figure 2. Baseline-to-trial changes in cardiac interbeat interval, pre-ejection period, number of skin conductance
response, and mean arterial pressure during five positive emotions (reproduced with permission from Shiota
et al., 2011).
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Motivation and behavior: implications for financial risk-taking

Like the research on positive emotion physiology, research on implications of positive emotion
for risk-taking has been inconsistent. On the one hand, the affective generalization hypothesis
holds that positive mood promotes an optimistic assessment of probabilities, and increased
willingness to take risks (Johnson & Tversky, 1983; also Forgas, 1995). On the other hand,
the mood-maintenance hypothesis holds that people in a positive mood seek to maintain that
mood and thus will tend to avoid risk (Isen & Patrick, 1983). Jessica Li et al. (2013) asked
whether the PANACEAS taxonomy could be used to predict which positive emotions would
tend to increase financial risk-taking and which would promote risk-aversion.
Li and colleagues induced enthusiasm, contentment, nurturant love, amusement, or a

neutral-affect state by asking each participant to vividly relive a personal experience likely
to elicit the target emotion. The participant was then given 60 one-dollar bills, with which
to play a casino-style card game. In this game, although participants were not allowed to keep
the money, they were instructed to pretend that they would really get to take their winnings
home, and losses would not be recovered; real dollar bills were used to heighten ecological
validity. The game was rigged so that all participants faced the same objective level of risk, and
the game did not involve skill in any way. Results suggested that enthusiasm and amusement
promoted placing higher bets – an approach consistent with emphasis on reward acquisition
and willingness to take risks to reap rewards. Bets in the contentment and nurturant love con-
ditions did not differ from those in the neutral condition, consistent with the relative risk-
aversion likely to result from feelings of satiety and comfort or of caution and responsibility.
Although researchers are just beginning to ask whether different positive emotions have differ-

ential implications for motivation and behavior, other early studies also suggest the promise of a
functional approach. For example, one set of studies has found that experimentally elicited content-
ment and pride both promote increased desire for consumer products, but for different kinds of
products: contentment enhances desire for products enhancing the comfort of one’s home,whereas
pride enhances desire for products that can be displayed publicly as “status symbols” (Griskevicius,
Shiota, &Nowlis, 2010). As with cognition and physiology, however, far more research is needed.

Conclusion: The Advantages of a Functional Approach

As noted earlier, the aim of functional analysis is not to “prove” that emotions are adaptations
or that they are categorically discrete. Rather, functional analyses offer a theoretically sound
basis for predictions about the differential implications of various emotion states. Functional
analyses also aid research by specifying the content of stimuli that should be used to elicit a
given state, rather than relying on emotion vocabulary in any particular language. Whether
or not emotional responding is consistent with hypotheses then becomes an empirical
question; either way, results are useful in advancing theory and guiding future research.
The PANACEAS taxonomy offers one example of how a functional approach to positive

emotion differentiation can be applied. The eight constructs in this taxonomy are not neces-
sarily discrete emotions in the sense of being categories with absolute boundaries – in fact,
prior research suggests a combination of overlapping and differentiating features. Also, the
PANACEAS should not be presumed to completely cover positive emotion space. Subtle
variations on each of these constructs may differ in meaningful ways, and it is possible that
larger regions of positive emotional experience are unrepresented as well. However, the tax-
onomy is useful in clearly defining several constructs reflecting material, social, and informa-
tional reward domains, all using the same theoretical approach.
The value of research comparing these constructs is not limited to testing the “discrete” or

“basic” emotion perspective. Provided that several constructs are included in a study, findings
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can be compared against predictions emerging from dimensional theories emphasizing subjec-
tive valence and arousal as the key features of emotional responding (e.g., Russell, 2003;Watson
& Tellegen, 1985), or from the Component Process Model, which emphasizes a dynamic set of
stimulus evaluation checks (e.g., goal conduciveness, certainty, and control) as the mechanism
that produces emotional responding (Scherer, 2009). Indeed, many studies used to support
the Component Process Model compare the features of negative emotion constructs defined
previously via functional analyses (e.g., Banse & Scherer, 1996; Scherer, 1997). The utility of
the functional approach lies in facilitating comparison across wide reaches of positive emotion
space, with clear theoretical definitions of each point in space that is being studied.
Although it may seem counterintuitive, a functional approach to positive emotion differen-

tiation also serves another useful purpose – discouraging the assumption that all effects of posi-
tive emotion are positive. The distinction between “functional” and “desirable” is important in
this regard. Functionality, in the evolutionary sense, is context-specific. Moreover, the context
in question (the “Environment of Evolutionary Adaptedness”, or set of selection pressures in
the ancestral environment that led to an adaptation) is not modern industrial society, so our
“adaptive” emotional response systems may have quite undesirable side effects here and now.
Consider alcohol and drug addiction, obesity, compulsive gambling, uncontrolled spending, re-
lationship-damaging sexual behavior, and status-related abuse of power. Although researchers
have long noted that the cognitive effects of positive emotion are not always desirable (e.g.,
Bless et al., 1990; Bless et al., 1992; Mackie &Worth, 1989), recent analyses note that excessive
experience or pursuit of positive emotions can also have harmful implications for mental health
and well-being (e.g., Gruber, Johnson, Oveis, & Keltner, 2008; Gruber, Mauss, & Tamir, 2011;
Mauss, Tamir, Anderson, & Savino, 2011). A functional approach supports hypotheses about a
wide variety of emotion response processes that should have been adaptive, on average, in our
ancestral environment, but which may be less desirable in the modern world.
At the same time, a functional approach to positive emotion differentiation can help

balance the growing body of research on human nature. Evolutionary psychology has often
sought to explain the worst of human feeling and action in terms of adaptive function. While
this approach highlights a distinct contribution that evolutionary psychology can offer, it can
send the impression that human nature only consists of our worst qualities. Fortunately,
researchers are beginning to articulate the “better angels of our nature” in evolutionary terms
as well (De Waal, 2009; Keltner, 2009; Pinker, 2011). While positive emotions may not have
unreservedly positive effects, they are still mechanisms that help promote a rich, fulfilling,
connected, and compassionate life.
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