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Abstract

Many appraisal theories claim that appraisal caasestion. Critics have rejected this
claim because they believe (a) it is incompatibid whe claim that appraisal is a part of
emotion, (b) it is not empirically supported, (tisi circular and hence non-empirical, and (d)
there are alternative causes. | reply that (ap#usal claim is incompatible with the part
claim on some but not all interpretations of thesad claim and the part claim, (b) the lack of
empirical support can be remedied, (c) there may de ways to cope with the circularity

problem, and (d) it is unclear to what extent theraative causes differ from appraisal.
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On the Causal Role of Appraisal in Emotion

Many appraisal theories defend the claim that esnstare caused by appraisal, a
process in which stimuli are evaluated on a nurobgariables such as goal relevance, goal
congruence, intrinsic valence, coping potentigheztancy, and agency. | start by presenting
definitions of the concepts of emotion, appraiaalj causation. This allows me to clarify how
| think the causal claim should be understood. Atftat | discuss a number of objections that
have been raised against this claim and | propossilgle replies.

Definitions
Emotion

The set of emotions can be defined with an interediand an extensional definition.
An intensional definition specifies the necessary sufficient conditions for an instance to
belong to a set (i.e., a collection of necessangditmns that are jointly sufficient). An
extensional definition lists all the instances wosets within a set. As such, it reveals the
internal structure of the set.

Intensional definition.

Appraisal theorists have put forward various ci@éo demarcate the set of emotions
from other sets (cf. Frijda & Scherer, 2009; Mo@@09; Scherer, 2009a): (1) Emotions are
episodes, that is, phenomena with a restricteda(lysshort) duration. (2) They typically
include the following components: changes in (ehglus evaluation or appraisal, (b) action
tendencies, (c) peripheral and central somaticoresgs, (d) expressive behavior (facial,
vocal, gross), and (e) emotional experience oirfge) conceived of as the reflection of all
the other components (plus the stimulus) into consness. For example, a noise in the hall
at night may be appraised as goal incongruent. dttigates the tendency to undo the
incongruence, which is manifested in bodily resgsnaeparing for behavior. Traces of all of

this surface into the feeling component and mayay not be labeled as fear.
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The previous criteria may be necessary but theyatrsufficient for calling
something an emotion. For example, dropping anoagiine floor may produce all of the
above-listed components, but few would call thiearotional episode. Therefore, appraisal
theorists have proposed additional criteria. (3)ak been proposed that an emotion occurs
when a stimulus is appraised as goal relevantjshathen it signals the satisfaction status of
a goal or concern (Frijda, 1988; Lazarus, 1991boidp2007; Oatley & Johnson-Laird, 1987,
but see Scherer, 1984, Ellsworth, 1994). Some igtsadd that the goal should be
sufficiently high in the person’s goal hierarchydds, 2007) and/or that it should be
appraised as urgent (Frijda, 1988). Dropping anaggthe floor is clearly relevant for the
goal to keep the egg intact, but this goal is pbbpaot at the top of one’s goal hierarchy. (4)
Frijda (1986, 2007; Frijda & Zeelenberg, 2001) megd that the action tendencies in
emotions have control precedence, that is, thdyargbriority over other non-emotional
action tendencies. (5) Scherer (2000, 2009b) pexptsat emotions are characterized by a
high degree of synchronization among the compor(eetsthey are coordinated in time and
correlated in intensity) because they are all giiiolethe same adaptational goal or tendency
(e.q., to be safe or to remove an obstacle). lezighat any goal-directed activity is
characterized by a fair degree of synchronizato that it is highest for goals that have
priority. (6) Like most philosophers, some appriiBaorists insist that the feeling component
not only includes a phenomenal aspect or whatikeéness but also an intentional aspect or
object-directedness (e.qg., feeling angry at the lnogbout an insult; Deonna & Scherer,
2010; Frijda, 2005; Ortony, Clore, & Collins, 1988)

Extensional definition.

There are two broad approaches to dividing thefseinotions into subsets (cf.
Ortony & Turner, 1990). (1) The basic emotions viaganizes the set of emotions into

subsets called basic emotions, and they sometidtesubsets called non-basic emotions.
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Basic emotions are the building blocks of emotidifi@ non-basic emotions are mixtures or
elaborations of them (Lazarus, 1991b; Roseman,)1986The subemotional parts view
(Ellsworth & Scherer, 2003; Ortony & Turner, 198gherer, 1994; C. A. Smith, 1989) takes
the values of (one or more) components as theihgilolocks; these combine to form the
subsets of emotions. For example, Scherer (198posed that there are as many subsets of
emotions as there are patterns of appraisal véauekthese are infinite).
Appraisal

To arrive at a definition of appraisal, | rely oraMs (1982) proposal that any process
can be described at three levels of analysis: &fuhctional level, a process is described as
the relation between an input and an output. Tévsllalso specifies the conditions under
which the process operates. At the algorithmicllev@rocess is described in terms of the
mechanisms that translate input into output as agethe format of the representations on
which the mechanisms operate. At the implementatilmvel, a process is described in terms
of brain activity.

| propose an intensional definition of appraisahat functional level of analysis:
Appraisal is a process that takes a stimulus asptg and produces values for one or more
appraisal variables as its output (Moors, 2010; M@ Scherer, in press; for similar
proposals see Reisenzein, 2001; Roseman & C. AhS#101; Wehrle & Scherer, 2001).
Defined in this way, appraisal is dedicated toghecessing of specific types of information,
but not to a particular type of mechanism, fornfatepresentations, or set of conditions
(Arnold, 1960; Frijda, 1993; Lazarus, 1991Db; LeVvehi& Scherer, 1987; Moors, 2010;
Oatley & Johnson-Laird, 1987; Scherer, 1993a). Btessnechanisms underlying appraisal
are rule-based (i.e., computation of appraisalesluassociative (i.e., activation of learned
associations between a stimulus representatiothenepresentation of appraisal values), and

sensory-motor (i.e., activation of an innate assam between a stimulus representation and
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the representation of appraisal values). The fooh#te representations can be
conceptual/propositional or sensory/perceptual.raigpl can operate under various
conditions (e.g., the presence/absence of an iatertonscious stimulus input, attentional
capacity and/or time). Thus, appraisal can be raptess automatic.

The output of the appraisal process is a representaf appraisal values. Again, there
are no constraints on format or conditions. Acaagdb Scherer (2009b), the appraisal
representation is unconscious, but part of it aaolne conscious. The part that does become
conscious becomes part of the content of the fgelamponent (conform to the idea that
feelings are the reflection of the other componerits consciousness). Only the intentional
part of the feeling component is available for wneport (Block, 1995).

The current definition of appraisal is broad imterof conditions and possible
underlying mechanisms and representations, bsiniot all-inclusive. There are two
restrictions. First, | reserve the term appraisdy dor processes that deal with appraisal
variables (e.g., goal congruence, coping poterd@ggncy). Processes dealing with other
variables (e.g., size, gender, color, locationhdbcount as appraisal. Which variables do and
do not count as appraisal variables is still a enait some debate. Second, the levels-of-
analysis framework adopted here is grounded ironstsuch as mechanisms and
representations. This does gomeconstraints on the types of mechanisms that cderlia
appraisal. Mechanisms that are not mediated by orodl result in a representation do not
count as potential mechanisms underlying apprdisigfine a representation in purely
functional terms, as something that is invokedxplan variable (as opposed to fixed) input-
output relations (Bermudéz, 1995; Moors, 2007).sT ke sensory-motor mechanism
mentioned above only counts as an appraisal mexhahit is defined as the activation of an

innate association between sensory features agprasentatiorof appraisal values, but not



CAUSAL ROLE OF APPRAISAL 7

if it is defined as the activation of a direct itmassociation between sensory features and
motor responses (e.g., the startle response).

| use “appraisal’( in singular form) to refer teetappraisal process and “appraisals”
(in plural form) to refer to the appraisal valukattform the output. Note that the distinction
between appraisal process and appraisal outpot @hsolute if the appraisal process is
considered at the functional level of analysist thaas the relation between an input and an
output.
Causation

There are various theoretical approaches to caus@ti. Schaffer, 2010). One
approach that captures several intuitive aspeataugation is Mackie’s (1974) proposal that
a cause is a necessary part of a set of condin@sre jointly sufficient for the effect. For
example, throwing a firecracker in a building is ttause of a fire if it is a necessary part of a
set of conditions including combustible materiadl @xygen that are jointly sufficient for the
fire. If there are other causes (e.g., a smoldezigarette), they are necessary parts in other
sufficient sets. This view provides no theoretizasis to separate “the cause” from “the other
enabling conditions” because all conditions in enficient set are equally necessary. Yet,
people tend to select as “the cause” the condiliahwas absent at a time when the effect
was absent but present at a time when the effecionwesent. They also tend to select as “the
cause” an action or process (e.g., throwing treefacker in the building) rather than a static
object (e.g., the firecracker). Taken on its owsgcfying a set of necessary conditions that
are jointly sufficient is not different from givingn intensional definition (cf. above). One
important difference is that causation has a dwadi.e., a cause causes its effect but not the
other way around), traditionally cashed out in terapterms (causes precede their effects, cf.
Hume). An implication is that causes should be spdrom their effects.

Appraisal asa Cause of Emotion
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Most appraisal theories (e.g., Lazarus, 1991b; Rase& C. A. Smith, 2001) propose
that the influence of a stimulus on emotion is ragxti by appraisal. The stimulus is
designated as the remote cause of emotion andisglpsa the proximal cause. To be precise,
the stimulus is only one condition in a sufficiset; other necessary conditions are the
person’s goals, expectations, and power. Simil#ky,presence of the appraisal process is
only one condition in a sufficient set; anothergbke condition is that the output of this
process is goal relevant/urgent.

Appraisal is not only responsible for the occureentemotions, but also for their
intensity and quality. The differences in intensityd quality that theorists seek to explain
depends on the extensional definition of emotiat they endorse. Proponents of a basic
emotions view more often have a molar approactmotien. They seek to explain the
occurrence of specific (basic and/or non-basic)tems. Proponents of a subemotional parts
view more often have a molecular approach to emofibey seek to explain the values of
components of emotions without linking them to sfi@emaotions.

Each component of emotion may be treated in a nmolarmolecular way itself.

Molar here means that the component is treateduagay variable; molecular means that
the component is split up into several variablesariples of molar values are appraisals of
danger, loss, and offense, the tendencies to fiddight, smiling and scowling face, and
feelings of fear, sadness, and anger. Examplestdaular values are values on appraisal
variables such as goal relevance, goal congruamckegoping potential; action tendency
variables such as level of activity and directibmmvement; activities of various facial
muscles; and values on feeling variables such laae@ and arousal. Considering the above,
causal appraisal hypotheses may take many diffésemis: molar or molecular appraisals

may be linked to specific emotions, or to molanmiecular values of other components.
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Contemporary appraisal theorists (e.g., Ellswort8caerer, 2003; Lazarus, 1991b)
accept that the influence of appraisal on otherpmmments is fed back to the appraisal
component (i.e., recurrence) where a new apprsiagk (i.e., re-appraisal). For example, an
appraisal of low coping potential may lead to tediency to flee. Successful flight behavior,
in turn, may lead to a re-appraisal of coping ptiéas high. Appraisal may (but need not) be
simple (in terms of number of appraisal variabled eomplexity of mechanisms) in a first
round and may be updated and extended in subsequgrds (Scherer, 2009b; Frijda, 1993).
Furthermore, the processes in each of the comp®saemot need to be completed before
they can produce changes in later componentsi(nmediate efference, Scherer, 2009b).
Finally, some appraisal theorists (Lazarus, 198#&e)appraisal as a necessary cause of
emotion, but most of them (Ellsworth & Scherer, 20Brijda, 2007; Roseman & C. A.

Smith, 2001) see it as a typical cause, acceptiagimal instances of emotions that are not
caused by appraisal. All in all, most appraisabtists draw a nuanced causal picture.
Objections and Possible Replies

The causal claim has met with various objectiomsview a selection of these
objections and propose possible replies. This alowe to defend the causal claim and flesh
out its details.

I ncompatible Roles

Critics have argued against the claim that apgrasacause of emotion because they
think it is incompatible with the claim that apgwali is a part of emotion, and because they are
strongly attached to the latter claim. As Ellswdi2B06) put it, appraisal is no more the cause
of emotion than eggs are the cause of a cakeeligs, appraisal is better conceived of as an
ingredient. The claim that appraisal is a partrobgon can itself be understood in various
ways. Indeed, appraisal can be (a) an ontologedlqf emotion, in the sense that it is one

among the various components of emotion, (b) gatecontent of emotional experience or
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feelings, and (c) part of the (ordinary or scieajimeaning of emotion words. Objections
based on each of these interpretations of “pakt’faisa separate set of replies.

Appraisal asa component of emotion.

The claim that appraisal is a cause of emotion £C4s E) and the claim that
appraisal is a component of emotion (C2: E = ABhv@ = the other components) implies
that appraisal causes something of which it isra(part-whole causation; C3: A AB),
which implies that appraisal causes itself (autasasion, C4: A— A). This violates the rule
that causes should be separate from their eff€@&sdf. Reisenzein & Schonpflug, 1992).
Theorists have dealt with this puzzle by revertmgight strategies. Many of these strategies
were originally developed for beliefs (Neu, 197halberg, 1979, 1980) or belief-desire
compounds (Castelfranci & Miceli, 2009) insteadappraisals, but they can easily be applied
to appraisals.

A first strategy often taken by critics of appraieeories is to simply reject that
appraisal causes emotion (C1). A second stratetgyascept that C1 and C2 lead to C3 (part-
whole causation) but to reject that C3 implies @4t@-causation). To defend this idea,
Lazarus (1991a, b) invoked the analogy of micrqdgshat cause a disease (AB) of which
they are still part. Considering that microbes haffspring, however, one could object that
the microbes that caused the disease are diffemntthose that are part of (or present
during) the disease. Lazarus added that an emod@ases to exist when the appraisal is
eliminated just as a disease stops when the misrat@egone. Here, it seems more felicitous
to consider A as a sustaining cause of B rather #isea cause of AB. Neu (1977) invoked the
analogy of a car pile-up in which the collisiontbé first two cars (A) is both the cause and a
part of the pile-up (AB). This may sound plausiatea way of speech, but saying that the first
collision caused the entire pile-up including itsghells again like auto-causation (Thalberg,

1979). Ellsworth (this issue) mentioned the caseaiker being both the cause and a
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component of a plant. But again, water cannot cthuselant including itself. Instead of
appointing water as a cause of the plant, it malyditer to appoint the process of osmosis
(roots sucking up water) as the cause of a plant.

This brings us to the third strategy, which ispbtsup appraisal into process and
output, and to appoint the appraisal process asahee of emotion and the appraisal output
as a component of emotion (& A'B). | may be strange to say that eggs are thiseaf a
cake, but not that the action of putting the egghe dough is the cause of a cake. In any
case, if the eggs are in the cake, they must hattergthere somehow. Thus, one way of
having our cake and eating it too is by consideting different meanings of the term
appraisal.

Another move that (at first glance) relies on tvitledent meanings of appraisal is
Castelfranchi and Miceli’s (2009) proposal that wisemething becomes part of a gestalt, it
is no longer the same thing. For instance, wheneabdecomes part of a triangle it is no longer
a line but a side of the triangle. Thus, a foutthtegy is to argue that appraisal causes an
emotional gestalt in which a different kind of agigal is a component (A> A'B). The
problem with this strategy is: People may perceivdescribe the line in isolation as being
different from the line in the triangle, but itstill the same line. Instead of appointing the line
as the cause of a triangle, | would appoint theadaf putting the line against the other two
lines as the cause of a triangle (consistent witht&gy 3).

A fifth strategy is to deny the causal claim (Qipistrict sense, but to rephrase it so
as to preserve its core. Appraisal theorists wke tppraisal to be a component of emotion
(C2) cannot strictly say that appraisal is the eaafsemotion (C1) without running into
trouble with regard to C5, but they can still Sagttappraisal is the cause of (one or more of)
the other components in the emotion, and this istwiatters (Moors, Ellsworth, Scherer, &

Frijda, in press; Moors & Scherer, in press). Thhis strategy proposes to use the phrase
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“appraisal causes emotion” merely as shorthantefopraisal causes the other components of
emotion”, or “appraisal causes the rest of emotion”

A sixth strategy (Reisenzein, 1995) is to argue ¢inaotions are not caused by
appraisal (rejecting C1) but by the informationtthaes into the appraisal, such as stimuli,
goals, expectations, and power. If appraisal iscoasidered as a cause (C1), it can be
considered as a component (C2) without violatinglC&an also be considered as the
proximal cause of the other components (consistéhtStrategy 6).

A seventh strategy is to accept appraisal as aaafusmotion (C1) and to refute
appraisal as a component of emotion (C2; Arnol&é0l®azarus, 1966) A similar position
has been argued for beliefs or belief-desire com@s\{Aristotle; Descartes, 1649;
Reisenzein, 2012). | realize that few contempoggraisal theorists would be willing to
embrace this strategy, but | suspect that thigtabse they are devoted to another meaning of
“part” —appraisal as part of the content of feedirg which they conflate with the present one
(appraisal as a component of emotion).

An eighth strategy consists in equating appraisdlemotion, thereby denying that
appraisal is a cause of emotion (C1) and thatataemponent of emotion (C2; based on
Thalberg, 1980).

To take stock, Strategy 2 denies the incompattiétween C4 and C5. All other
strategies recognize this incompatibility but tipegpose different ways out. Strategies 1, 6,
and 8 deny C1. Strategies 7 and 8 deny C2. Stest&gand 4 reinterpret C1 and Strategy 5
reinterprets C2. | endorse Strategies 3 and 5:appeaisal process causes an appraisal output,
which is a component of emotion. This appraisapaytin turn, causes the other components
of emotion (action tendencies, physiological reggsnexpressive behavior, and feelings).

Appraisal aspart of the content of feelings.
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Once they are produced, each of the componentsati@n (the appraisal output,
action tendencies, somatic responses, and expedsshavior) are projected into
consciousness where they make up the content déd¢iag component. The projection of
appraisals into feelings can be considered aseainashich appraisals cause feelings,
analogous to the case in which an object caus@satge in the mirror. Importantly, when
appraisals are projected into feelings, they ateanmntological part of the feeling
component; they are only part of tbententof feelings. Similarly, when an object is
projected into a mirror, it is not a physical pafrthe mirror; there is only an image of it in the
mirror. If appraisals are not an ontological pdrtelings, there is no risk for auto-causation,
and hence no reason for thinking that the causahals incompatible with the claim that
appraisals are a part of the content of feelingenger even, both claims can be considered
as two sides of the same coin. If appraisals aspgied into feelings, something must have
caused the appraisals first. And a likely candidateausing appraisals is the appraisal
process. If a cake tastes like eggs and looksweltdas because somebody put the eggs in the
dough.

Appraisal aspart of the meaning of emotion.

Several authors (e.g., Clore & Ortony, 1991; Frgd&eelenberg, 2001; Parkinson,
1997; Smedslund, 1992; McEachrane, 2009) have dadi@ntion to the fact that appraisal is
part of the ordinary and scientific meaning of eimrfs). Specific appraisals are part of the
descriptive and prescriptive definitidnsf specific emotions (e.g., fear is defined asseau
by an appraisal of danger, sadness by an appddikss, and anger by an appraisal of
offense). Appraisals is also part of the preswgptiefinition of the entire set of emotions (cf.

the intensional definition of emotion presentedwa)o

! Descriptive definitions describe the rules thgpkrsons (implicitly or explicitly) follow when usg terms.
Prescriptive definitions stipulate the rules thaestists prescribe for using terms (Widen & Rus&€110)
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Descriptive definitions are one type of concepte&tion between appraisals and
emotions. A conceptual relation is a relation iogle’s minds between the conceptual
representation of an appraisal and the concepgpatsentation of an emotion (cf. Parkinson,
1997). Note that there may also exist other tyge®oceptual relations, including
unqualified ones (pure associations). Conceptualioas may originally stem from
experience with any of the other relations in tleeld/(cause, component, part of feeling
content, consequence, co-occurrence), but theyatsayhave other sources (e.g., verbal
transmission). The fact that conceptual relaticansstem from causal relations in the world
implies that they are compatible with them. Rathan pondering over the compatibility
between conceptual and causal relations, critige hegued that the existence of conceptual
relations complicates or even precludes empirigs¢arch aimed at testing causal relations
(Parkinson, 1997). It is to these problems thaiv turn.

Causal Claim isnot Empirically Supported

An often voiced complaint is that the causal claas not yet received convincing
empirical support (Frijda, 1993, Frijda & Zeelendpe2001; Lazarus, 1991b; Moors &
Scherer, in press; Parkinson & Manstead, 1992;18chE93a). Showing that appraisal is a
cause of emotion/components requires finding afsednditions in which appraisal is
included that is sufficient for emotion/componeaitsl showing that it is no longer sufficient
when appraisal is eliminated from it (cf. Macki®7#)? This requires conducting an
experiment in which the presence of appraisal isipudated (i.e., independent variable) and

the presence of emotion/components is registered diependent variabléfivestigating

> Empirically demonstrating that appraisal is a tgbiget alone necessary) cause of emotion is inipless
because it would require showing that appraisalngcessary condition in most (let alone all) sidfit sets for
emotion.
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claims about specific appraisals causing spedaifioteons/components requires manipulating
the quality of appraisal and registering the qyalitemotions/components.

| briefly recapitulate existing methods for manguirhg appraisals and measuring
emotions/components and discuss the most impgrtabtems. Appraisals can be
manipulated (a) indirectly via the manipulatiorredl (Roseman & Evdokas, 2004) or
representational stimuli (e.g., pictures, scenaRmbinson & Clore, 2001; C. A. Smith &
Lazarus, 1993) in the hope that participants wapraise them in a certain way, or (b)
directly, with words referring literally to apprais (i.e., representational stimuli; e.g., P. K.
Smith & Bargh, 2008; Ellsworth & C. A. Smith, 198&motions have been measured with
ratings of emotion words or via the measuremerbaiponents other than appraisal, such as
action tendencies (Bossuyt, Moors, & De Houwer,20&omatic responses (Kreibig,
Gendolla, & Scherer, 2010; C. A. Smith, 1989), ardressive behavior (Laird & Bresler,
1992, Scherer & Eligring, 2007). Methods for measyithese components can be organized
into (a) objective (verifiable by others) vs. sudtjee (self-report) ones, and (b) direct vs.
indirect ones (e.g., behavior can be considereddisect measure of behavior but an indirect
measure of action tendencies; Moors & Schererressy).

The indirect manipulation of appraisals via reameg allows researchers to have more
control over the objective features of the evemii less control over the exact appraisals that
participants make. The direct manipulation of afgaila with appraisal words allows more
control over the appraisals made, but is more seato demand effects. Moreover, like
other representational stimuli, appraisal wordstherisk of inducing processes that are
different from the ones induced by real stimulieyhmay activate conceptual relations
between appraisals and emotions, and these mawtaede influence of the manipulated

appraisals on the emotions/components measuredgdéinson, 1997). This problem also

* Studies in which appraisals are measured insteathafpulated do not allow drawing causal conclusion
(Roseman, Spindel, & Jose, 1990; Frijda, Kuiperse&Schure, 1989; C. A. Smith & Ellsworth, 1987).
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arises when emotions are measured with ratingmotien words, but not (or less) when
response-related components of emotions are meqa®sagecially when they are measured
with objective instead of subjective methods (Frifl Zeelenberg, 2001).

Causal Claim isNon-empirical

Some critics have dismissed the causal claim asengpirical, rather than denouncing
the lack of empirical support for it (McEachran8092; Smedslund, 1992; Zajonc, 1984). The
argument runs that empirical research can be daouéonly with constructs that are
logically independent of each other. Appraisals amabtions, it is argued, are not logically
independent because appraisals (and their causgafigure in the prescriptive definitions of
emotions. For example, some theorists define feaaased by an appraisal of danger. If so, it
makes no sense to empirically investigate whetbar it caused by an appraisal of danger.
That would be equally absurd as investigating wéreslinlight is caused by the sun.

Frijda and Zeelenberg (2001) have proposed to miveunt this problem by measuring
emotions via components that are logically indepenhdf appraisals, such as action
tendencies, somatic responses, and expressiveibehéwus proposal is not without
problems, however. First, theorists must be coredrtbat appraisals are no longer necessary
to define specific emotions. Second, to reliablyamge an emotion (e.g., fear) with an action
tendency (e.qg., the tendency to flee), the aceodéncy should be unique for that emotion
(e.g., it should not occur in shame). These twdlarms strike the molar approach to emotion,
which seeks to find the appraisals causing speeifiotions, but not the molecular approach,
which seeks to establish causal relations betwpprasals (e.g., danger) and other
components (e.g., the tendency to flee) withodtiig them to specific emotions (e.g., fear).

Neither approach, however, escapes a third prolileath of how to identify whether
the components measured are emotional in a gesearaé (McEachrane, 2009; Smedslund,

1992). When is an action tendency to fight emotiana when is it cold calculation? When is
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a frown emotional and when is it a mere expressiaffort? Following the intensional
definition of the set of emotion presented abovienalency to fight and a frown are
emotional when they are caused by an apprais&l®@fance/urgency.

To break this circularity, appraisal theorists haveresent criteria for the definition
of the set of emotion that are logically independdrappraisal (Moors, 2012). Examples are
control precedence of action tendencies (Frijd8619992) and a high level of
synchronization among components (Scherer, 200@)s,Ta tendency to fight could be
classified as emotional when it has control prenedgor when it is part of an episode with a
high level of synchronization (cf. Grandjean, SandeScherer, 2008, for ways to measure
synchronization). The merit of these solutions aelseon whether these alternative criteria
(perhaps combined with the criteria of duration presence of components) are sufficient for
emotion.

Another solution would be to reformulate the apgahcriterion in non-causal terms.
The criterion would then state that emotionsdraracterizedin the sense of being part of
the feeling content) rather thaausedoy an appraisal of goal relevance/urgency. Thisldio
eliminate the circularity of the causal claim. Iedethere is nothing circular to saying that
appraisal causes an episode in which a specificaggab output is reflected in the feeling
component. Thus, to determine whether a tendenfigtibis emotional, one could measure
whether it is accompanied by a feeling of goalvatee/urgency.

Note that most of the criteria for defining emosaftiscussed here (duration, goal
relevance, urgency, control precedence, synchrboipaare gradual in nature. By
consequence, they do not allow categorizing epsademotional or non-emotional, but only
as more or less emotional.

Even if the circularity problem would prove to lmsurmountable, this would not be a

reason in itself for thinking that the causal clagnfialse, that it does not correspond to an
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empirical reality (Eilan, 1992; Frijda, 1992). lambe superfluous to empirically investigate
the claim that sunlight is by the sun, but themldioes reflect a reality in the world, not just
in people’s minds. Moreover, a claim should notbaluated only according to its empirical
verifiability but also according to its heuristialue (cf. Reisenzein, 1995).

At the same time, the circularity problem should mat a halt to causal appraisal
research fitting in the molecular approach. Onestady the influence of appraisal variables
(low vs. high coping potential) on other componé€ptg., tendencies to attack, flee,
reconcile) without worrying about whether these ponents are emotional or not (or by
using a perhaps less-than-perfect definition ofdaamal”). Thus, recognizing the difficulty
of defining emotions independent of appraisal dogdorce us, as some critics would have it,
to throw out the baby with the bath water.

Alter native Causes of Emotion

Critics have put forward alternative causes of eomot(1) Some have mentioned
purely physical processes (triggered by directrbstimulation, hormones, or drugs) and
mental processes of minimal complexity ttregydo not count as appraisal (Berkowitz, 1990;
lzard, 1993; Zajonc, 1984). (2) Transactional tiesr(e.g., Griffiths, 2004; Parkinson, 1995)
hold that emotions are caused by an estimatiomaieace reactions to future emotional
behavior, also called social appraisal. (3) Netwtbedorists (e.g., Bower, 1981) propose the
activation of an emotion network in memory as thagypal cause of emotion. (4) Belief-
desire theorists (e.g., Reisenzein, 2009; Greed2)18ut forward beliefs and desires as causes
of emotion. (5) Barrett (2006) argues that the gatization of core affect causes specific
feelings, and that core affect itself can be cadsedarious processes including primary
appraisal. (6) Russell (2003) accepts appraisahaof the components in what people call
emotions, but he does not consider it as the dyifance of the other components. (7) Affect

program theorists (e.g., Ekman, 1994; Matsumotck&&n, 2009) state that emotions are
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caused by affect programs (i.@edicated neural circuits) but they allow some fafm
appraisal to trigger these affect programs.

A first reply is that the existence of alternatoaises undermines the strong view that
appraisal is a necessary cause of emotion (Laza934,), but not the weaker, more common,
view (among appraisal theorists) that appraisaltigical cause of emotion (e.g., Arnold,
1960; Frijda, 2007; Scherer, 1984; Roseman & CSriith, 2001). A second reply is that it is
unclear whether and how the alternative processefpvard by the critics differ from
appraisal. (1) Whether a process is too simple@tmtas appraisal is entirely determined by
one’s definition of appraisal (cf. supra). (2) Tiation of social appraisal has overlap with the
appraisal of coping potential included in all exigtappraisal theories, as well as with the
proposal that emotion generation and emotion réigulare one (Frijda, 1986; Siemer &
Reisenzein, 2007). (3) The activation of emotiotwoeks is akin to the associative
mechanisms proposed as one of the underlying meschamf appraisal (cf. Moors, 2009).
(4) Belief-desire theories admit that beliefs aedites have to be compared before they cause
emotions (e.g., Reisenzein, 2009), and | see ndaimental difference between this
comparison process and appraisal. (5) It is unt¢learappraisal differs from the
categorization process proposed by Barrett (2086alse appraisal can be considered as a
form of categorization (but see Moors, 2009, fpoasible difference). Future theoretical
work is needed to examine whether and how apprdifats from these alternative processes
(Moors, 2012), but also whether and how appralsatl does figure in other emotion theories
(e.g., Barrett, 2006; Bower, 1981; Matsumoto & Ekm2009; Russell, 2003) differs from
appraisal in appraisal theories (Moors, EllswoBbherer, & Frijda, this issue).

Conclusion
Many appraisal theorists claim that appraisal caeseotion. The present paper put

this claim under the microscope. Appraisal is onlke in a more extended causal chain, or
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rather, cycle. Appraisal determines the fate olgyoalight of other available information.
The output of this process is made available tettstem so that mind and body can prepare
for actions that are ultimately at the servicehafse goals. | revisited a selection of objections
from the literature against the causal claim ammppsed a number of possible replies. The
following conclusions were reached. First, the ehakim is incompatible with the claim that
appraisal is a component of emotion in a strickseebut this does not touch the heart of the
causal claim, that the appraisal process causepiiraisal output, which in turn, causes the
other components. In addition, the appraisal oudipdtthe other components may be part of
the content of feelings. Second, the current ldanapirical support can be remedied by
conducting more experimental studies in which ex&nts are manipulated and components
are measured instead of emotion words. Third, eeshe objection that causal claims
concerningspecificemotions are circular, theorists may again reteemeasuring

components of emotions. To solve the circularityhef causal claim concerning emotioms
general theorists may consider replacing the causal &adreriterion in the intensional
definition of the set of emotions with the criteobcontrol precedence, synchronization,
and/or the non-causal version of the appraisaroon. But even if these proposals would
prove to be only partially satisfying, there wostdl be plenty to gain from studying the
causal influence of appraisals on action tendens@®atic responses, expressive behavior,
and feelings, regardless of their emotional stdtuslly, future efforts are needed to pinpoint
the differences between appraisal and alternativegsses and to work out empirical tests to

determine their respective roles in emotion caasati
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