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The Role of Appraisal in Emotion

The idea that appraisal plays a role in emotionkmatraced back to Aristotle,
Descartes, Spinoza, and Hume, who considered-égelent that the states variously called
passions, affects, or emotions are differentiatethb type of evaluation or judgment a
person makes of the eliciting event. This sharetiction was shattered by James'
(1884/1968) claim that "that the bodily change$ofwldirectly the perception of the exciting
fact, and that our feeling of the same changebesdccuiis the emotion”. While James
meant “feeling” when he wrote "emotion" and helaeknowledged that the nature of the
bodily changes was determined by the overwhelmiggg" of the significance of a situation
for well-being (e.qg., the probability that the be&all kill us or that we will kill it; James,
1894, p. 518), a century of debate and misundetstgrnwas launched (Ellsworth, 1994).
Appraisal did not play much of a role in this debabr did it in the (biological versions of)
basic emotion theories, pioneered by Tomkins (1962 his disciples Ekman (1972) and
Izard (1977), which dominated the emotion domaimfthe 60s to the 80s.

The term appraisal was first used in a technicassdy Arnold (1960) and Lazarus
(1966). Detailed development of this notion onlgurced in the early 80s (Scherer, 1999;
Schorr, 2001) leading to what is now referred tagsraisal theories. Theorists in this
tradition propose that most, but not all, emotiareselicited and differentiated by people’s
evaluation of the significance of events for tive@ll-being (Ellsworth & Scherer, 2003).
Currently, many contemporary emotion theories noenéippraisal. For instance, Ekman
(2004, p. 121-126) postulated "automatic appraisthanisms" as triggers of emotion.
Barrett (2006) suggested that appraisal can ptajean the generation of core affect and
Russell (2003) suggested that appraisal may befseveral independent components of an
emotion episode. Yet, not all theories that menéippraisal qualify as appraisal theories. In

the present chapter, we propose two related aiteria theory to count as an appraisal
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theory: (a) appraisal theories consider apprasal typical cause of emotion (or of emotional

components), and because of this, (b) appraisakisore determinant of the content of

feelings. Before addressing the relation betwegmaagal and emotion, we consider

definitions of the terms emotion and appraisalsTiicrucial because the definitions that one

has of these concepts determine in part how on&gtof the relation between them. In

addition to commonalities among appraisal theomesalso highlight their differences.
Definition of Emotion

The lack of an agreed upon definition of the temogon has led to serious
misunderstandings. We need to briefly addressghige and mark our position. The set of
emotions can be defined with an intensional definitSuch a definition lists the necessary
and sufficient conditions or criteria for an ematiexemplar to belong to the set and they
demarcate the set from particular other sets ssichands, attitudes, reflexes, and personality
traits. A first set of criteria that often turns upthe literature has to do with duration.
Emotion theorists agree that emotions are epispp@esphenomena with a beginning and an
end) and not enduring states. Although they vauration, they are usually short lived.
These criteria serve to distinguish emotions frarspnality traits and moods.

A second set of criteria is that emotions condisholtiple components, or better,
changes in multiple components. Many theoristauthela cognitive component, a
motivational one, a somatic one, a motor one, asubgctive one. Components (or parts of
them) have been linked to functions. The cogniti@mponent consists of an appraisal
process, whose function is to evaluate the impbaatof stimuli for well-being. The
motivational component consists of action tendengeg., to increase contact) and other
forms of action readiness (e.g., passivity). Thaatic component consists of physiological
activity, both central (in the brain) and periphéautside the brain). The motivational and

somatic components have the function to preparesapgdort behavior. In fact, the central



ROLE OF APPRAISAL IN EMOTION 4

part of the somatic component supports all compi@ndiime motor component consists of
facial and vocal expressions and gross behavigr, feeing, fighting, repairing) and has the
function to execute behavior. Finally, the subjgettomponent consists of experience or
feelings, and has been endowed with a monitoringtfan (and other functions associated
with consciousness). Theorists differ in how mang which of these components (or parts
of components) they require to be present and venélese need to be synchronized, in
order to talk about an emotion. For instance, saatkors (e.g., Scherer, 1984; Mulligan &
Scherer, in press) exclude gross behavior, consgléras a consequence of emotion. Some
authors (e.g., Parrott, 2007) exclude central sienaativity because it is present, on a lower
level of analysis, in all the other components. 8@uthors (e.g., Clore & Ortony, 2000)
have added other cognitive processes in additi@ppoaisal, such as changes in attention
and memory, and categorization and labeling of ®eaiotion. The presence of certain
components serves to differentiate emotions framerophenomena such as attitudes or
preferences (these are said to lack the somationamor components) and reflexes (these are
said to lack a cognitive component).

A third set of criteria has to do with the contenthe properties of certain
components. Appraisal theorists have argued thatiens occur when stimuli are appraised
as goal relevant, goal congruent/incongruent, pegitegative, novel and/or urgent (Scherer,
2005; Frijda, 1986). Some theorists (Ortony & Turd®90) have argued that the feeling
component of emotions must have a positive or magaalence (excluding surprise and
interest from the set of emotions). Others (Frigl207) have argued that the action
tendencies in emotions have control precedencey @émand priority over other action
tendencies. A fourth criterion proposed by Sch&éf1, 2009) is that emotions are, more
than other phenomena, characterized by a high degrategration and synchronization

among all components. A fifth criterion emphasibgdghilosophers (e.g., de Sousa, 1987;
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Solomon, 1984) is that emotions have the propdrigtentionality (in the philosophical
sense of the term). This means that they are éuldotvard something beyond themselves,
that they have an object (e.g., being angry at someor being afraid of something). This
criterion differentiates emotions from purely plogisensations (e.g., pain) that are not about
something.
Definition of Appraisal

Since Arnold (1960) first used the term appraisdhie context of emotion, there has
been an evolution in the way in which theoristsehased it. We therefore think it is
important to present and justify our own definit@inappraisal, which is neither limited to
higher-order cognitive processes, nor over-inckigte refute the most frequent criticisms of
appraisal theories). The singular use (appraisét)s to the appraisal process and the plural
use (appraisals) to the values that form the oudptltis process. We discuss both below.
Appraisal Process

To arrive at an intensional definition of the appahprocess, we rely on Marr’s
(1982) proposal that any process can be descriitbédeg levels of analysis. At the functional
level, a process is described as the relation tvae input and an output. For example, the
process of adding digits can be described as tagae between two digits and their sum. At
this level can also be specified the conditionsannehich the process takes place, such as the
presence or absence of consciousness, processls) gibentional capacity, and time. At the
algorithmic level, the mechanisms and format ofrépesentations (i.e., codes) are specified
that are involved in translating the input into theéput. Adding digits can be done by a rule-
based process, like counting the units in bothtsligir it can be done by an associative
process, that is, by retrieving a previously caltedl and stored sum. The format of the
representations can be verbal-like vs. image-litet lacalist vs. distributed. At the

implementational level, the process is describaeinms of areas or circuits of brain activity.
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We propose an intensional definition of appraisaha functional level (cf. Moors,
2010). That is, we demarcate the appraisal prdoessother processes on the basis of the
content of its input and/or output. The appraisatpss takes a stimulus (as its input) and
produces (as its output) values for one or moreaapgl factors (e.g., goal relevance, goal
congruence, coping potential, expectancy). Thighdem is not all-inclusive. It does not
include processes that produce a value for otlotorf@athan appraisal factors (e.g., size,
length, gender, location, color).

A first implication of defining appraisal in terna$ input and/or output is that
appraisal is not confined to operate under a spesat of conditions. Appraisal theorists
have argued from the very start (e.g., Arnold, 3966t appraisal can and often does operate
automatically. This means that it can operate énaihsence of a conscious stimulus input, the
absence of a goal to engage in the process, tlea@sf abundant attentional capacity, the
absence of abundant time, and/or despite the presd#ra goal to counteract the process.

A second implication of defining appraisal on thadtional level is that we do not
confine appraisal to one single mechanism or tofomeat of representations on the
algorithmic level. Any mechanism that produces galtor one or more appraisal factors is
accepted as a valid mechanism underlying appraggaltaisal theorists have proposed two
or three possible mechanisms: a rule-based mechaarsassociative mechanism, and
sometimes also a sensory-motor mechanism (Cloret&n®, 2000, 2008; Leventhal &
Scherer, 1987; C. A. Smith & Kirby, 2000, 2001;3mith & Neumann, 2005; van Reekum
& Scherer, 1997). The mechanisms may use and peaalue possible format of
representations. Representations can be verbagik@ositional or conceptual) or image-
like (perceptual or sensory). They can be localigt symbolic (one node refers to an
appraisal value) or they can be distributed andyulbolic (one appraisal value is

represented as a pattern of activation over afseides).
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In sum, our differential definition of appraisaltae functional level makes it clear
that appraisal should not be narrowed down to aautomatic, rule-based mechanism that
operates on verbal-like or symbolic codes, aslig@ often assumed by critics of appraisal
theories. Despite the fact that we allow the emtirege of mechanisms and formats of
representation to underlie appraisal and that wead@ut a priori constraints on the
conditions under which appraisal can operate, efinidion of appraisal is not all-inclusive.
This is because we reserve the term appraisalfonjyrocesses that deal with specific types
of information captured in the appraisal factorggmsed by appraisal theories. Determining
which factors do or do not qualify as real apprd@etors is a work in progress. At this point,
the existing proposals can be considered as wotkypgtheses that require further empirical
research

Individual appraisal theorists agree about a cet®&appraisal factors such as goal
relevance, goal congruence, expectancy or novatying potential or control, agency, and
intentionality, but they disagree about others sagintrinsic valence (see Table 29.1 in
Ellsworth & Scherer, 2003). Appraisal factors canifeated as categorical variables, with a
discrete number of possible values (two or threeas dimensional variables, with an infinite
number of possible values. For example, in a categjaaccount, the factor goal congruence
(i.e., whether a stimulus matches with goals oiceoms) has the values goal congruent and
goal incongruent whereas in the dimensional ac¢atuinds an infinite number of values
ranging from totally goal incongruent to totallyaj@ongruent. Some factors are necessarily
categorical. For instance, agency (i.e., the catis@ event) has values such as self, other,
and impersonal circumstances. ldentifying a lidlypfcal appraisal factors fits in a molecular
approach toward appraisal. Lazarus and his colédbm (Lazarus, 1991; Smith and Lazarus,
1993) combined the molecular approach with a mata&:. In a molar approach, appraisal is

treated as a unitary factor with a number of digcvalues such as danger, insult, and
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irrevocable loss ("core relational themes"). Thestar values are often considered as
summaries or gestalts of molecular values (Smitta&arus, 1993, p. 236).
Appraisal Output

As mentioned, the output of the appraisal processrepresentation of one or more
appraisal values (appraisals) that have specifectf on other components (motivational,
somatic, motor, feeling). There are no a prioristaaints on the format of this representation
or the conditions under which they can exist. Regméations of appraisal values are
unconscious by default, but part of their content become conscious. The part that does
become conscious becomes part of the content déétieg component (based on the idea
that feelings are the reflection of the other comgrds into consciousness, cf. infra). Only
part of this conscious part is available for vemeglort (see Scherer, 2009).

Relations between Appraisal and Emotions or the Ottr Components

Emotion theorists have proposed various kinds latioms between appraisal and
emotion or the other components of emotion (Ellstw&r Scherer, 2003; Frijda, 1993, 2007;
Keltner, Ellsworth, & Edwards, 1993; Parkinson, 198cherer, 2001, 2009). They have
argued that appraisal (a) is a component of emd@part-whole relation), (b) is a cause of the
other components (causal relation), (c) is pathefcontent of the feeling component, (d) is a
consequence of the other components (causal relafe) temporally co-occurs with the
other components (contiguity relation), and (fpast of the meaning of emotion labels
(conceptual relation). We discuss each of thestioals as well as the extent to which they
are mutually compatible.
Appraisal as a Component of Emotion

In our componential definition of emotion, we pnetsal appraisal as one of the
components in an emotion. Appraisal in this seagaiily uncontroversial (Frijda, 2007) but

there may be disagreement about the proportiometiens in which appraisal is a
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component. Theorists may think that appraisaldsraponent in (a) all, (b) most, or (c) some
emotions. In other words, theorists may think tqgtraisal is a (a) necessary, (b) typical, or
(c) occasional component of emotion. Most apprdisabrists side with the view that
appraisal is a typical or even necessary comparfegrnotion.
Appraisal as a Cause of the Other Components

Several appraisal theorists think that appraisabtgust a component of the emotion
episode. They think it is also a cause of the otbemponents. This means that appraisal
comes first in the causal chain and that it driveschanges in action tendencies,
physiological responses, expressive behavior, eelihfys (see Figure 1 for an example of
this approach). The word “first” should be nuanbedause contemporary appraisal theorists
build in the notions of recurrence and immediaferehce. Recurrence means that changes in
later components feed back to earlier componetsiaic and behavioral responses may
produce a change of appraisal, either directiyndirectly (via a change in the stimulus). For
example, an aggressive response may lead to aaisglpsf high coping potential by making
the person stronger (i.e., direct influence) onigking the opponent weaker (i.e., indirect
influence). Because of recurrence, several emdtoytdes may run in parallel. This is not
incompatible with the idea that appraisal comes,fais long as appraisal comes first in each
cycle. Immediate efference refers to the ideatti@processes in early components can
influence later components before they are entcepleted. Processes that are partially

completed can influence other processes once ey produced a preliminary output.

Some theorists think appraisal causes the othepeapants in all instances of
emotions; they see appraisal as a necessary a@agse.@zarus, 1991). Others think appraisal
causes the other components in most, but nohatiamces of emotions; they see appraisal as

a typical cause (e.g., Ellsworth & Scherer, 2008)s brings us to the first criterion that we
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propose for delineating the set of appraisal tlesdirom other emotion theories: Appraisal
theories consider appraisal to be at least a typasse of the other components in emotions.
Appraisal as Part of the Content of the Feeling @onent

Once a stimulus has produced changes in the com{sokappraisal, action
tendencies, physiological responses, and behaaspgects of the integrated representation of
these changes surface into consciousness. Consspasts of appraisal are integrated with
the representation of changes from other comporfergs viscera-motor proprioception) and
together they shape the content of the feeling comapt. What are the types of aspects that
contribute to the content of feelings? In the cafsthe appraisal component, Lambie and
Marcel (2002) have argued that not the appraisalgss itself but (part of) the output of the
appraisal process surfaces into feelings. As exgthabove, the appraisal process produces
an appraisal output, which is a representatiorppfaisal values. This representation is
generally unconscious but part of it can becomescions and hence contribute to the content
of feelings. It may be noted, however, that théinitsion between process and output is not
so clear-cut when a process is considered on tietifunal level of analysis, that is, as the
relation between an input and an output. Thus, possible that individuals are conscious of
(a) the input (i.e., the stimulus), (b) the outpliippraisal (i.e., appraisal values), and (c) the
appraisal processes described on a functional thaalalysis, as a relation between input
and output (e.g., that a stimulus was appraisegakincongruent and difficult to cope with).
It is highly unlikely, however, that individuals Y& conscious access to processes described
on the algorithmic or implementational levels oabsis (Moors & De Houwer, 2006).

As mentioned above, the content of feelings isomby determined by appraisal but
also by the other components in the emotion episdsi@ consequence, the relation between
appraisal and feelings is not linear. Aspects efappraisal component may blend in with the

other components so that it is difficult to disergie the aspects that come from appraisal and
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those that come from the other components. For pkamwhen a person feels strong, this
may stem from an appraisal of high coping poterfippraisal component) or from the
tendency to destroy (motivational component). Digiegling the sources of feelings is
further complicated by possible causal influenaesrag components. An appraisal of high
coping potential may cause the tendency to fighmf@m to the idea that appraisal causes
the other components). Turning it around, the tange¢o fight may cause a person to
appraise her coping potential as high (confornhéoidlea of recurrence).

Individual components may differ with regard to #eese with which they are
consciously accessed. It is important to keep imdyiowever, that conscious access is not
identical to ease of self-report. Some components,(peripheral part of the somatic
component) may be easy to feel but difficult to jotd words.

If one accepts that appraisal is a component otiemand that aspects of all
components are integrated and reflected in theeodwwf the feeling component, it clearly
follows that appraisal determines part of the contd the feeling component. If one accepts
that appraisal is also a cause of the other compsifmotivational, somatic, motor), it also
determines the content of the feeling componenitsimfluence on the other components. In
that case, appraisal is not a minor contributirggdig but the core determinant of feelings.
This is the second criterion that we propose fdindating appraisal theories from other
emotion theories. Appraisal theorists think of apgal as the core determinant of feelings, at
least in most emotion episodes, due to its dinedtiadirect impact. It may be noted that the
notion of appraisal as part of the content of fegdiis compatible but not redundant with the
notion of appraisal as a component of emotion. Ehimcause only part of appraisal is
reflected into consciousness.

Appraisal as a Consequence of The Other Components
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Some theorists have emphasized the role of appesisaconsequence of emotion (or
of the other components). For example, Berkowi®9Qt Berkowitz & Harmon-Jones, 2004)
has argued that an appraisal of agency and/ortiotetity may occur as a consequence of a
feeling of anger. Anger encourages people to sdardomeone to blame (an intentional
agent). Here too, there can be different opinidrmuawhether appraisal is a consequence in
all, most, or only some emotion episodes.

Theorists (e.g., Berkowitz, 1990) who emphasizetie of appraisal as a
consequence of emotion have often treated it adtamative to the role of appraisal as a
cause of emotion. Yet, the roles of cause and cpuesee are not incompatible, as long as
two separate appraisal processes are involvedv(phases in the same appraisal process).
In a first step, one appraisal process (or phasg)cause the other components. In a second
step, the other components may cause a new adeosass (or phase) corresponding to
what we called recurrence. Saying that appraisalage often a consequence than a cause of
emotion amounts to saying that the second step®acare often than the first step. Several
appraisal theorists have acknowledged that thediep often consists of a rudimentary form
of appraisal (involving only the simplest appraifsaitors or mechanisms) whereas the
second step gives rise to a more complex form pfagal (involving more sophisticated
appraisal factors or mechanisms; Frijda, 1993) nEndhese cases, appraisal does act as a
cause and as a consequence of the other components.

Appraisal as Merely Temporally Co-occurring withh@t Components

All the relations discussed so far imply that apgakoccurs in close temporal
proximity (i.e., before, after, or simultaneouslyith the other components. For the sake of
completeness, we mention the possibility that applaccurs in close temporal proximity
with the other components without there being aysal relations among the components.

In theory, appraisal can precede the other compsméthout causing them and it can follow
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the other components without being caused by tlemn theorists who exclude appraisal as
a component of emotion may still accept temporaboccurrence between appraisal and the
other components.

Appraisal as Part of the Meaning of Emotion Labels

Several authors (Frijda, 1993, Frijda & Zeelenbefif)1; Parkinson, 1997) have
drawn attention to the fact that appraisal and enatre conceptually related. Appraisal
values are part of the meaning of vernacular emd#éibels. For example, danger is part of
fear, loss is part of sadness, and high copingnpiaeteand other-agency are part of anger.
Once a person establishes a relation between tnaepts, it becomes a sort of knowledge.
This knowledge may or may not be activated durimgmotional episode, and it may or may
not have an influence on the other components. Krtosvledge may also be activated
outside an emotion episode. The conceptual reldétatvween appraisal and emotion may
originally stem from any of the relations betweg@praisal and emotion described above
(part-whole, causal, temporal co-occurrence), bunay also have other sources (e.g.,
culturally transmitted stereotypic schemes). Heknewledge about appraisals and emotions
may reflect the actual co-occurrence of appragatsemotions at some point in time or it
may reflect an imagined co-occurrence. Like theptklations described above, the
conceptual relation between appraisal and emotiay lme considered as being necessary,
typical, or occasional (Parkinson, 1997).

Starting from the idea that the meaning of emotimnds can be exhaustively
described by profile values on all components (8aHh&005, pp. 709-712), Fontaine,
Scherer and Soriano (in press) conducted an irtaraliand cross-linguistic study involving
35 datasets from 27 countries covering a totalodi#ferent languages. Native speakers
indicated for 24 emotion words the probability withich 144 features representing all

components would apply to a person described asriexing the respective emotion.
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Multiple discriminant analyses revealed that 31rajgal features allowed the correct
classification of 71% of the cases (after crossdadion). Adding features of the other
components led to relatively small increases ofaitmuracy percentage: 40 action tendency
features increased it to 75.4%, 18 bodily sensatand 26 motor expression features
increased it to 80.9%, and 22 feeling features @daehing. The fact that appraisal explains
the lion’s share of the variance and that all otmmponents explain a relatively small share
aligns with appraisal theories’ claim that appriaisaves changes in the other components.

To summarize, appraisal theories and other emdiieories attribute several roles to
appraisal. We have put forward two criteria to derage appraisal theories from other
theories: Appraisal theories argue that apprassaltypical cause of the other components in
emotions, and because of this, they argue thabagagbiis the core determinant of the content
of feelings. In the next section, we explore thstfcriterion (that appraisal is a typical cause
of the other components) in further detail, usihgstrations from causal appraisal theories.
After that, we identify the kinds of evidence thaiuld be needed to support the causal claim
and we review some of the existing empirical evagerGiven that the second claim (that
appraisal is the core determinant of feelingspfe#i from the first claim, finding evidence
for the first claim is essential for the secondmlas well.

Exploration of the Causal Claim

The causal chain from stimulus to emotion can ligiggo two steps. The first step
deals with the stimulus. In the second step, thpudwf the first step is translated into an
emotion or the other emotional components. Appl#msories have addressed both steps in
the causal chain. The appraisal process takes pldbe first step. Translation of the
appraisal values into emotions or values of thertlomponents takes place in the second
step. The processes occurring in each of these stapbe considered at each of the three

levels of analysis (functional, algorithmic, andolementational). In this chapter, we
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consider hypotheses about the functional levelaterithmic level, and the relation between
the two levels. So far, there has been little syatec work on the implementational level for
appraisal and its relation to the other levels @ag Sander, Grandjean, & Scherer, 2005;
Scherer & Peper, 2001).
Emotion Causation at the Functional Level

At the functional level of analysis, appraisal thes propose hypotheses about the
appraisal factors that are processed (first steg)adout links between appraisal values and
specific emotions or values of the other compong#sond step). Hypotheses about the first
step are related to those about the second stepided is implicitly assumed that only those
appraisal factors are processed (first step) tlagtarole in the causation of emotions or their
components (second step). Hypotheses about thadstep take appraisal values as the
independent variables. These values may be of tiarrte.g., danger, loss, and insult) or the
molecular kind (e.g., goal congruent, high copinteptial, and other-agency). The
dependent variables can be the occurrence, thesityeand the quality of (a) an emotion or
of (b) each of the other components (action ten@snsomatic responses, motor responses,
and/or feelings). Actually, each of these composieah be treated in a molar or a molecular

way (see Table 1).

Many appraisal theories propose hypotheses abtk# lietween molecular appraisal
values and entire emotions. For example, they prdldat a pattern consisting of the
molecular appraisal values of goal incongruenth ltigping potential, and other-agency leads
to anger (Ellsworth & Scherer, 2003). Other ap@idiseories have hypotheses about links
between molecular appraisal values and the molaesaf the other components. For
instance, some theorists predict that a pattersisting of the appraisal values of goal

incongruent, high coping potential, and other agdeads to the tendency to attack. Few
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appraisal theorists have hypotheses about linkgdagt molecular appraisal values and
molecular values of other components. Roseman (2@&lexample, predicts that goal
congruence leads to action tendencies charactdriza@proach, and that low coping
potential leads to action tendencies charactebyeatjustment of the self to the
environment. Scherer (2001, 2009) and C. A. Sni89) predict (and investigate) links
between molecular appraisal values and moleculaesaf facial and vocal expressions and

physiological responses (see Table 2 for examples).

Emotion Causation at the Algorithmic Level

Appraisal theories have developed hypotheses abecthanisms and the format of
the representations involved in (a) appraisalt(Btep) and in (b) the translation of appraisal
values into emotions or values of the other comptsgsecond step). In addition, some
appraisal theories (e.g., Scherer, 2009) presgnithgses about how to span the bridge
between the functional and algorithmic levels.

With regard to the first step, most appraisal tré®radopt a dual or triple mode
model, accepting rule-based, associative and/@osgimotor mechanisms as ones
underlying appraisal. The associative mechanissonsetimes described as the spreading of
activation from the representation of the stimutua representation of a pattern of appraisal
values, but not many appraisal theories have @etaypotheses about the structure of the
associations and the format of the representatiaimdved. As in other research domains in
which a dual or triple mode view is endorsed, tften assumed that the rule-based
mechanism operates on verbal-like representatiodshet it is flexible but non-automatic
whereas the associative and sensory-motor mechaisathought to operate on image-like
representations and are rigid but automatic. Thesamptions, however, have not been

tested empirically and may not necessarily holdNtors, 2010). It is possible that both
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rule-based and associative mechanisms can operaiélonds of representations and that
they can both take place in an automatic or a nonaatic way.

Another remark is that within the three classesie€hanisms presented here, there is
still room for a variety of detailed proposals. lexample, Scherer’s (2009) Component
Process Model (CPM) predicts that the appraisabfa@re often processed sequentially, in a
fixed order. To be precise, the CPM assumes tlegbtbcesses operate in parallel, but that
they achievepreliminary closurg(i.e., a reasonably definitive output) in a seqizntay.

The sequence assumption is based on phylogenetagenetic, and microgenetic
considerations (Scherer, 1984, pp. 313-314; Sch2eetner, & Stern, 2004) and received
support from experiments using brain activity, pearal measures, and expression patterns
(cf. Scherer, 2009). Other appraisal theoriststybat appraisal factors are processed in a
partially sequential way or simultaneously. Figdrgives a schematic overview of the
predictions of the CPM. The horizontal panel labdekgppraisal processes” (also called
appraisal checks) shows the different groups ofapal factors (with the individual
appraisal factors within each respective groupanized in the predicted sequence (see
Ellsworth & Scherer, 2003; Scherer, 2001, 2009¢thgr with the respective cognitive
faculties (attention, memory, motivation, reasonsgff) that are recruited in these appraisal
processes. The downward arrows represent the afphé cognitive faculties into the
appraisal process (e.g., memory retrieval baseginoitarity) and the upward arrows
represent a modification of these structures byafigraisal results (e.g., redirection of
attention by a relevance appraisal). It may bedttat the sequence assumption is most
pertinent for rule-based appraisal. In the caszsebciative appraisal, the appraisal values

may become available in sequence or all at once.
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With regard to the second step in the stimulusetmqgonents chain, there are two
broad proposals. According to a first proposal,appraisal values are integrated in a pattern
before affecting the ensuing emotion (Smith & KirB901). According to a second proposal
(cf. Scherer, 2009), each appraisal value hasaatpinfluence on each of the other
components in the emotion. According to a varidrhs proposal, the influence of each
appraisal value on the other components is medtatede motivational component. In the
CPM, for example (see Figure 1), each appraisaleviiggers an action tendency value
shaping the values of the somatic and expressivgaonents. In Figure 2, the other
components are presented in the horizontal paedsvithe appraisal panel. The bold
downward arrows illustrate the assumption thatagheraisal values immediately,
sequentially, and cumulatively influence the valagall other components. The feeling
component integrates the changes in all the othraponents. Feelings correspond to
representations of the multicomponential changekarcentral nervous system. The dotted
upward arrows represent the changes fed back tapjaisal process (and the cognitive
structures subserving the appraisal process) viheyemay produce modifications of prior
appraisals (i.e., reappraisal). This recursiveuieadf the model makes it radically dynamic.

The CPM clearly distinguishes between emotion ef@s@and the categorization or
labeling of these episodes. The representatioheofrtulticomponential changes triggered by
certain appraisal outcomes in the central nervgstes does not require, in and of itself,
consciousness, categorization, or labeling. Ratherlatter processes are determined by
many additional factors and the chosen categolgt@l may represent only part of the
emotion episode (see Scherer, 2009, pp. 1318-1323).

The first proposal (that all appraisal values nteeble integrated in a pattern before
influencing the other components) is compatibldwaitbasic emotions view in which each

basic emotion corresponds to a specific apprasisaem. Moreover, such a proposal is not
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incompatible with a biological version of basic dmns theory, because each appraisal
pattern may activate a brain circuit (i.e., afferigram) dedicated to each basic emotion.

The second proposal (that each appraisal valugarmtkently influences the other
components), on the other hand, is incompatibléa wibiological version of basic emotions
theory (Moors, in press; Scherer & Eligring, 20(&motions are not latent constructs
hardwired in our brains waiting to be triggeredtbg right appraisal pattern, like a lock that
needs to be opened by the right key. They are eaneghenomena in the sense that their
quality and intensity is shaped gradually with gvadditional piece of information resulting
from each appraisal check. In line with this, tfeMCdoes not assume the existence of a
limited set of basic emotions, but considers thesfmlity of an infinite number of emotions
(e.g., the generic term anger may cover annoyamxasperation, fury, gall, indignation,
infuriation, irritation, outrage, petulance, ragesentment, and vexation). While other
theories also accept the existence of familieswdteons covering many shades, they do not
explain how these shades come about. In contygstasal theories explain the infinite
variety by referring to the infinite number of piids appraisal configurations. We wish to
note that the CPM does allow for so-calteddalemotions (Scherer, 1994), such as anger
and fear, that occur more frequently and engendee+or-less stereotypical responses to a
frequently occurring type of event or stimulus (3able 1 in Scherer, 2009).

Empirical Support for the Causal Claim

In this section, we examine the kind of empiriedaarch that should be conducted to
investigate the causal claim of appraisal theoBe$ore we do so, it is worth spending a few
lines on what the term causation means. There arg/mpproaches to causation. One
approach that provides useful guides for the ergdistudy of causation is Mackie’s (1974)
proposal that a cause C of an effect E is an irgefit but necessary condition in a set of

conditions that is itself unnecessary but suffitfen E (short, INUS condition). For example,
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dropping a lit cigarette in the woods is the canfse fire if dropping the lit cigarette is in

itself insufficient to cause the fire (other comalils are necessary like combustible material
and oxygen), but it is a necessary part of a sebodlitions (a set including the lit cigarette,
the combustible material, and the oxygen) thaselfiunnecessary (there may be other sets
of conditions for fire, e.g., a set including aferacker, combustible material, and oxygen)
but sufficient (when this set of conditions is @neisthe fire is present as well). Appraisal is a
cause of emotion when it is insufficient in itsklf emotion (other conditions may be
necessary like the condition that appraisal muge l@acertain output, e.g., goal relevant, goal
congruent, goal incongruent, positive, negativerehar urgent), but it is a necessary part of
a set of conditions that is itself unnecessaryshificient for emotion. Based on this
definition of causation, investigators who wanshomw that appraisal is a cause of emotion
should find a set of conditions that is sufficiémtemotion and demonstrate that appraisal is
present in this set. In addition, they should destrate that the set is no longer sufficient
when appraisal is eliminated from it.

We argued that appraisal theories consider appassatypical cause of emotion.
Demonstrating that appraisal is a typical (let aeloecessary) cause of emotion, however, is
not a realistic aim of study. One cannot study nlestalone all) sets of conditions that are
sufficient for emotion and demonstrate that apptasspresent in all these sets and that
elimination of appraisal from these sets makes timsunfficient. A more realistic aim is to
demonstrate that appraisabisause of emotion (i.e., that there is one sufficsen of
conditions in which appraisal is necessary), amdigpably, to provide cumulative or
converging evidence for this (i.e., that thereraeny sufficient sets of conditions in which
appraisal is necessary). Emotion causation catulés on all three levels of analysis. We
focus here on ways to investigate emotion causatidine functional and algorithmic levels.

Testing Causal Hypotheses at the Functional Lev&halysis
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The claim that appraisal causes emotion entaitsagharaisal not only determines the
occurrence of emotions but also their intensity quality. In addition to the general claim
that appraisal determines the occurrence, interasiy quality of emotions, appraisal theories
also make specific claims about the specific agpidactors involved in each of these effects
(occurrence, intensity, and quality).

The general claim that appraisal causes emotioits &n intensity and quality) can
be studied by comparing one set of conditions irclvappraisal is present with another set
in which appraisal is absent (independent variadohe) by registering the presence or absence
of emotion (dependent variable). To manipulatepifesence or absence of appraisal,
appraisal must be instantiated, that is, one musbge a certain pattern of appraisal values to
be present or absent. Failure to find an effectdme ipso facto mean that appraisal does not
cause emotions. It may also mean that the wrortgmpabf appraisal values was chosen.

The specific claims (about the specific appraiaatdrs involved in the occurrence,
intensity, and quality of emotions) can be studigananipulating the appraisal factors
figuring in them and by measuring the presencéeeace of emotions, their intensity, and
their quality. Again, failure to find an effect ohe of these appraisal factors means that the
specific claim is false and requires adjustment nat that the general claim is false as well.
In the next sections, we discuss ways in which amipulate appraisal processes and ways to
measure the other components. For historical reasenfirst briefly review early studies in
which appraisal was not manipulated but merely neas

Measurement of appraisa\ppraisals have been measured with self-reportinaisg)
that people have conscious access to appraisaforctonal level of analysis. In recall
studies, participants are asked to recall emotpsoeles (e.g., anger) and to rate the
respective appraisals (e.g., who caused the eMeniro, Sato, & Tucker, 1992; Roseman,

Spindel, & Jose, 1990; Scherer & Wallbott, 1994 &er, 1993). A few studies measured
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appraisals in real life situations. For instanaajtB and Ellsworth (1987) studied students'
appraisals before and after taking an exam. ScheCeschi (1997) measured appraisals of
airline passengers immediately after having remgstéost luggage. While such self-report
studies suggest the plausibility of the causahtjaxperimental manipulation of appraisal is
required to obtain empirical evidence.

Manipulation of appraisalAppraisal factors can be manipulated in a variétyays:
either (a) directly, with verbal stimuli that litdly refer to appraisal values, or (b) indirectly,
by manipulating stimuli in the expectation thattpants will appraise them in a certain
way, but without explicit verbal reference to appahvalues. In indirect methods, the to-be-
appraised stimuli can be (a) really present (e.geal dog appears), or (b) externally
represented in visual (e.qg., picture of a dog)esbal form (e.g., the word “dog”).

Examples of procedures in which real events ardputated are experiments (a)
presented as ability tests (McGregor, Nash, & at|i2009; Mikulincer, 1988; Kreibig,
Gendolla, & Scherer, 2010; Kulik & Brown, 1979; $m& Kirby, 2009; Smith & Pope,
1992) or (b) construed as interactive games (elgnmatum games; Harle & Sanfey, 2010;
Yamagishi et al., 2009) in which participants cotepsith real (e.g., Bossuyt, Moors, & De
Houwer, 2012; Cherek, Lane, & Pietras, 2003; Mckdgs Berman, & Coccaro, 2005) or
virtual opponents (Kappas & Pecchinenda, 1999; shoime, van Reekum, Hird, Kirsner, &
Scherer, 2005; Nelissen & Zeelenberg, 2009). Isdlexperiments, participants encounter
events that are (a) relevant or irrelevant for ggiloors & De Houwer, 2001), (b) congruent
or incongruent with goals (e.g., the goal to achjer to win a prize; Moors & De Houwer,
2001; Smith & Pope, 1992), (b) pleasant or unpleia@&ag., words, pictures, sound blasts,
electroshocks, tastes, virtual enemies; Geen, 1B¥#8)stone et al., 2005; Roseman &
Evdokas, 2004), (d) easy or difficult to cope wWighg., Cherek, Spiga, Steinberg, & Kelly,

1990; Galinsky, Gruenfeld, & Magee, 2003; Geen,81%cCloskey, Berman, & Coccaro,
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2005), (e) certain or uncertain (e.g., Roseman &dkas, 2004), (f) caused by themselves or
by others (Bossuyt et al., 2012), and fair or unfig., Batson, 2007; Weiss, Suckow, &
Cropanzano, 1999). In all these experiments, reBees expect that participants appraise the
stimuli in the intended way.

Procedures in which the to-be-appraised stimudivants are not really present but
externally represented in verbal (words or storggs)isual form (pictures or films) are
scenario studies and recall studies. In scenarthiest (e.g., Kuppens, Van Mechelen, Smits,
De Boeck, & Ceulemans, 2007; Robinson & Clore, 2@&Eelenberg, van Dijk, & Manstead,
1998), participants are presented with fictitiousrds (verbal or visual) and they are
instructed or expected to imagine that these eweatdd happen to them. In recall studies,
participants receive verbal instructions to retievents from their past. In both scenario and
recall studies, appraisals can be manipulatedttiirecindirectly. In the direct case,
instructions literally refer to appraisal valueg(e“imagine that you have low power”, P. K.
Smith & Bargh, 2008; “recall an event in which yload low power”, Fast & Chen, 2009;
Galinsky et al., 2003; Kuppens, Van Mechelen, SniitBe Boeck, 2003; Lammers,
Galinsky, Gordijn, & Otten, 2008). In the indiresdse, events are described or depicted
without explicit reference to appraisal values (edg Hooge, Zeelenberg, & Breugelmans,
2010; Kuppens et al., 2007)

At least three issues are important to considemvdi®osing procedures for
manipulating appraisal factors. A first issue igttbf controlling for confounding variables.
Procedures with real events in the laboratory aflmwmore control over confounding
variables than those with imagined or recalled exdfor instance, coping potential can be
manipulated by leaving a door open or closed inraputer game or by telling that a door is
open or closed in a verbal scenario. In the commmame, participants have no way to

escape, whereas in the verbal scenario, they magiima escape via a window. If we
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compare scenario procedures of the indirect (ircivieivents are described in an appraisal-
free manner) and direct type (in which events ascdbed in appraisal terms), we argue that
the former allow for more control over the confoungpvariables related to the concrete
details of the events, whereas the latter allownfore control over confoundirappraisal
factors. For example, the scenario of hitting oretad against the kitchen cabinet (i.e.,
indirect type) allows the researcher to controldbecrete features of the event, but not
whether the person appraises the event merelyasmgongruent or as also caused by
another agent (e.g., when the kitchen cabinee&ed as an agent for a split second). The
scenario of appraising another person as the adusgoal-incongruent event (i.e., direct
type) allows less control over the concrete featafehe event (many concrete events can be
imagined that fit this appraisal pattern), but mooatrol over the appraisal factors (the event
is appraised as goal incongruent and caused bh@npgrson).

A second issue is the extent to which the procassesed by the manipulation
resemble the processes induced by real emotioHadi@vents outside the laboratory.
Compared to externally represented events, realtewe the laboratory are more likely to
induce the same processes as real events outsitibtiratory. Many authors have suggested
that externally represented events activate knaydexbout the relation between appraisals
and emotions whereas real events induce real emeliciting processes (e.g., Parkinson,
1997). The fact that externally represented ev@ngs, films) can also elicit emotions raises
the question whether the activation of knowleddte from so-called real emotion-eliciting
processes, and as a consequence, whether the esnelioted by externally represented
events are of a special kind (e.g., Levinson, 1884iford, 1985). There is reason to believe
that the activation of knowledge is especially ljkehen verbal material is used.

To summarize, the manipulation of real events hasatlvantage that there is control

over confounding variables, but the disadvantagedhe cannot be entirely sure that the
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participants appraise the events in the way theareber expects them to. This is not always
a problem and it can partly be met by adding a madation check. The manipulation of
externally represented events that refer explitglgppraisal factors allows one to have more
control over the appraisal factors at stake, b the risk of inducing processes (like the
activation of conceptual knowledge) that are ddférfrom the ones induced by real events.

Measurement of other componemeasurement of the other components in the
emotion episode can be done with a variety of mores: objective and subjective ones and
direct and indirect ones. Objective measures pr@desponses that are verifiable by others;
subjective measures do not (cf. Muckler, 1992).raplas of objective measures are ones
producing reaction times or other aspects of masponses, EEG signals, and skin
conductance responses. Subjective measures regports by internal (i.e., self-reports) or
external observers, at least when the contenteofeports is considered as the response (and
not objective aspects like reaction times). Subjeaneasures are only suitable for constructs
that are (to some extent) consciously accessiltlestobserver.

Following De Houwer and Moors (2010), we call a smwea direct when the
researcher uses the responses as a direct reafltbatvalues of the to-be-measured
variable. For example, self-reports of action temes (e.g., “I had the tendency to attack”,
e.g., Frijda, Kuipers, & ter Schure, 1989) diredsliver the values of the to-be-measured
variable of action tendencies. Likewise, a head maonitor directly delivers the values of the
to-be-measured variable of heart rate. We call asmne indirect when the researcher derives
the values of the to-be-measured variable fronvéhees of another variable that is assumed
to be influenced by the to-be-measured variable ekample, motor responses can be used
as an indirect measure of action tendencies (daytinez, Zeelenberg, & Rijsman, 2011),

based on the assumption that motor responsesfarenoed by action tendencies.
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Components referring to overt responses, like semaatd motor components are
preferably measured with direct measures, eithgrctise ones (heart rate, blood pressure,
skin conductance, overt behavior) or subjectivesdself-reports of somatic and motor
responses). Components referring to internal coosty like action tendencies and feelings,
cannot be measured with direct objective meastiney €annot be read out directly from
responses that are verifiable by others). Theybeameasured with indirect objective
measures (e.g., using behavior to infer the presehaction tendencies), direct subjective
measures (e.g., self-reports of action tendenciddexlings, Frijda et al., 1989; de Hooge et
al., 2010), and indirect subjective measures (asyng self-reports of behavior to infer the
presence of action tendencies).

Testing Causal Hypotheses at the Algorithmic Lef@nalysis

In addition to research about the functional letletre is also need to do research
about the algorithmic level and about the link kesgw both levels. In the present section, we
consider empirical evidence for one specific hypstt proposed by the CPM: that appraisal
factors influence the other components in a seealdashion. Various studies demonstrate
that appraisal checks have a sequential influendemal expressions and peripheral and
central physiological activity. Lanctét and Hes8(2) showed a sequential influence of
intrinsic valence and goal congruence on (zygoraatand corrugator activity measured with
electromyography, EMG). Aue, Flykt, and SchereO{@dhowed sequential effects of
appraisals on heart rate and facial muscle innemnatDelplanque et al. (2009) showed that
the appraisal of an odour as novel or familiar piess earlier effects on facial expressions
(using EMG) and physiological reactions (using &teardiogram and electrodermal
activity) than the appraisal of the odour as pesior negative. Grandjean and Scherer (2008)
and Van Peer, Grandjean, and Scherer (2012) matgouhovelty, goal relevance, intrinsic

valence, and goal congruence appraisals in visimalik and observed their sequential
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influence on electroencephalogram (EEG) record{ongsg topographical analyses of the
event-related potentials and frequency-bands). $8antGrandjean, and Scherer (2012)
extended this approach showing that the copingyiatecheck occurred after the goal
congruence check. Empirical support for the seqgaidypothesis strengthens the causal
claim defended in this chapter. The observationhdifeerent appraisal factors affect the other
components at different points in time suggeststtiey are supported by mechanisms with
different latencies. This, in turn, suggests thpgdraisal is an intervening mental process and
not merely a description of the stimulus situation.

Conclusion

There is now fair agreement among emotion thedhigisemotions are
multicomponential episodes and that appraisakismnaponent in these episodes (Frijda,
2007; Moors, Ellsworth, Scherer, & Frijda, in presghe family of appraisal theories,
however, goes beyond the facile inclusion of afgadeas one of many components in
emotion episodes by arguing for a strong causelabbppraisal in determining the other
components. As a consequence, appraisal is coadidsra major determinant of the content
of feelings.

In a detailed exploration of the causal claim, istel possible hypotheses about two
steps in the stimulus-to-components chain (the ist@ghich the stimulus is appraised and the
step in which the output of appraisal influencesrmaining components) at the functional
and algorithmic levels of analysis.

We discussed methods to investigate hypothesgspohizal theories formulated at
the functional level of analysis. The general clévat appraisal is a typical cause of emotion
is difficult if not impossible to prove in a deftiie way. To support the plausibility of this
claim, however, appraisal researchers are invagadvide cumulative support for it. The

specific hypotheses about the specific appraisabfa that determine the presence, the



ROLE OF APPRAISAL IN EMOTION 28

intensity, and quality of emotions or componen&seasier to study, relatively speaking. We
listed ways to manipulate appraisals and ways tasone other emotional components. For
the manipulation of appraisal, we distinguishedveein direct and indirect methods, and
between methods using real events and externgdhgsented events. For the measurement of
emotions or emotional components, we distinguidtetd/ieen objective and subjective
methods and between direct and indirect methodsh Eeethod for the manipulation of
appraisal can be combined with each method for anggsemotions or components.
Contemporary appraisal researchers not only tangwer questions at the functional level of
analysis, but also at the algorithmic level. Tastrate this, we discussed recent empirical
support for the sequence hypothesis of the CPMgi&ch2009).

A central question in emotion research is how eomsticome about, and what
determines their intensity and quality. Appraiseddries take up the challenge by proposing
and testing hypotheses about the nature of thesendi@ants (in the form of appraisal factors
and values) and by specifying detailed links betwtbese determinants and their effects
(values on the other components). Appraisal isqmtesl as a mental process, one that is
specifically concerned with the postulated apptdeszors. Thus, the appraisal factors are
more than descriptors of the situations that edipibtions; they are the types of information
that are somehow processed by the organism. Thstigudow they are processed is
addressed in hypotheses about the underlying mecharand representations.

By defending the causal role of appraisal in enm&tj@ppraisal theories put
themselves in a vulnerable position. Empirical pfoo causation is never definitive (even in
experimental studies), and alternative explanatadwsys lie in wait. Many appraisal
theorists accept other processes than appraipalsasble causes of emotions, but only in
marginal cases. The difficulty to prove that apga&is a cause of emotions, let alone a

typical cause, is noh itselfa reason to reject it or to put forward other psses as typical
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causes. They too need to stand the test of cansatidortunately, many alternative emotion

theories do not provide sufficiently precise hymstis to allow rigorous empirical testing.
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Table 1.Examples of molar and molecular values for (subjyonents of emotions.

Molar Values

Molecular Factors + Values

Danger Goal Congruence: congruent/incongruent
Appraisal Irrevocable Loss Coping Potential: low/high
Demeaning Offense Agency: self/other/circumstances
Tendency to Fight Level of Activity: active vs. passive
Action y 9 Direction of Movement: toward vs. away from stimailu
. Tendency to Flee L P ; .
Tendencies . Direction of Fit: fit stimulus to self vs. fit seld stimulus
Tendency to Give Ir )
Target: self vs. not self
. . Heart Rate
Penp_hera! Bo!llng Blood Pressure
Physiological | Shivering Galvanic Skin R
Responses Blushing alvanic skin kesponse
Muscle Tension
Central L
. . Activity in Amygdala
Physiological | No Examples Activity in Prefrontal Cortex
Responses
Smiling Eace Facial Activity in terms of
. g Action Units: mouth corners pulled up, inner eyetso
Facial Scowling Face

Expressions

Fearful Face

raised, nose wrinkle
Face Muscles: zygomaticus major, orbicularis ogculi

Sad Face =
corrugator supercilii
Pitch
Tempo
Vocal Screaming Rhythm
Expressions Laughter Pausing
Loudness
Frequency Perturbations
Fleeing Level of Activity: active vs. passive
Gross Fighting Direction of Movement: toward vs. away from stimailu
Behavior Protecting Direction of Fit: Fit stimulus to self vs. fit salh stimulus
Repairing Target: self vs. not self
Anger Valence
Feelings Fear Arousal
Sadness

Happiness

Values of all other components reflected into cansmness
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Table 2.Predicted effects of molecular appraisal factorsneolecular values of other
emotion components (see also Tabladgpted from Table 5.3 in Scherer, 2001

N

Appraisal | Examples of expected effects on Action TendenciesT), Physiological Responses
values (PR), Expressive Behavior (EB)
novel and AT: orienting
goal PR: heart rate deceleration, pupillary dilatation
relevant EB: eyebrows and lids raised, jaw drop, gaze dabct
pausing of speech and action
intrinsically | AT: sensitization
positive PR: heart rate deceleration, salivation, pupillditgtation
EB: lids up, open mouth and nostrils, lips partwabrners pulled up
increase in low frequency voice energy, spéech
approach locomotion
intrinsically
negative AT: defense response
PR: heart rate acceleration
EB: brow lowering, nose wrinkling, upper lip raigimostril compression, gaze aversior
avoidance locomotion.
goal AT: relaxation
congruent | pR: decrease in respiration and heart rate decréasesase in general muscle tone
EB: voice pitch and loudness decrease.
goal AT: activation
Incongruent | ppR- increase in respiration and heart rate, stioergase in muscle tension
EB: frowning, lids tightening, lips pressed togettahin raising
gaze directed; high voice pitch and loudness
noorlow | AT adjustment/withdrawal
control: PR: decrease in respiration and heart rate, hypstohthe musculature
EB: lip corner depression, lips parting, jaw drdfs droop, inner brow raises and brow
lowered, gaze aversion
low voice pitch and loudness
few and slowed movements, slumped posture
high _ .
control/high AT: assertpn/dommgnce o _ _ _
) PR: strong increase in respiration rate and degfitiht heart rate decrease, increase in
power: systolic and diastolic blood pressure, iase=l blood flow to head, chest, and hand
(reddening, increased skin temperature peuporso), pupillary constriction;
balanced muscle tone, tension increasead had neck
EB: eyebrows contract, lids tight, eyes narrops light and parted, bare teeth or lips
tight, pressed together, nostril dilaticiars
loud voice with low pitch, strong energyentire frequency range
agonistic hand/arm movements, erect postaréy lean forward, approach locomoti
control AT: protection/ submission
possible/low| PR: extreme, faster, and more irregular respirastmong increase in heart rate, increas
power: in pulse volume amplitude, vasoconstricfioskin (pallor, decreased skin

EB

temperature), gastro-intestinal tract, axlial organs, increase in blood flow to
striped musculature, stomach upset, goosgbusweating, trembling
: brow and lid raising, mouth stretch and comsdraction

high pitched voice

protective hand/arm movements, fast locoomotir freezing

(1]
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Fig. 1. The causal, recursive relationship betwsantion components as suggested by the

CPM (Reproduced and adapted from Scherer, 2009)
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Fig. 2. Predictions of the CPM on the sequentiatimaisms involved in appraisal and their
efferent effects on the various other componengshlighting the recursive and cumulative

nature of the emotion episode (Reproduced and eddmmm Sander et al., 2005)
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