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Abstract

With a betweersubjects experimental design, the present study examined effects
of incidental emotions on cognitive pr@seng in a subsequent decisioraking

task. Rather than taking a purely valebesed approach, this study investigated
different aspects of emotional experience and its effects on cognitive processing.
Findings suggested that aspects other than incidealtice are indeed

important. As predicted, incidental arousal was negatively related to analytic
processing and positively related to intuitive processing. Both perceived and
physiological arousal were significant in explaining cognitive processingeasier
perceived valence was insignificant in all models. Findings also indicated a
significant effect of certainty appraisals on analytic processing, but in opposite
directions than predicted. A nearly significant interaction effect between
physiological arasal and anticipated effort appraisals was also observed for
analytic processing. Overall, findings imply that studies may benefit from going
beyond valence when investigating emotion and its effects on cognitive

processing. Theoretical, methodologicald gmactical implications are discussed.
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1. Introduction
A profound interest in the interplay between emotion and thinking has emerged
within the judgment and decisionaking (JDM) field, as scholars have come to
realise that our judgments and decisiares not based on OcoldO cognitive
processes alone. AccordingSochwarz and ®re (2007) the OhotO aspects of our
thinking were rediscovered in the 1980s after having been neglected for a long
time. Now, decades later, the notion that emotions influence judgments and
decisions is no longer a controversial argument. Our emotiorksasasources of
information, through affective, bodily, and cognitive experiences. These sources
are informative regarding our current situation, and we adopt our cognitive
processing strategy to match our perceptions of siu@trequirements
(Schwarz, 2002)

Emotions differfrom other affective states (e.g., moods) by having Oan
identifiable referent, a sharp rise in time, limited duration, and often high
intensityO (Schwarz & Clore, 2007, p. 385). Thus, their effects are relatively short
lived. An important assumption undigng the present study is the existence of
incidental emotions. Unlikéitegral emotions, which arise from the juginent or
choice at han@Damasio, 1994)ncidental emotions are not related to the current
situation, but Opervasively carry over from one situation to the next, affecting
decisions that should, from a normative perspective, be unrelated to that emotionO
(Blanchette & Richards, 2010, p. 803his carryover process implies that an
emotion triggered in one situation automatically elicits a motive to act on this
emotion towards targets unrelated to the source of the emotion. Whereas effects of
integral emotions can operate at both conscious and unconscious levels, effects of
incidental emotionsypically occur without our awarene@serner, Li, Valdesolo,

& Kassam, 2015)Incidental emotions influence our reasoning processes, and
Ohave a variety of rational and irratioiméluences on judgements, decisions, and
behaviours@Pham, 2007, p. 157FFor example, a manager may receive an
emotionally provoking phone call before meeting vétjob candidate. The

emotion caused by the phone call (e.g., anger) is incidental if it carries over to the
next situation and affects the managerOs selection decision.

Research has repeatedly shown that incidental emotions influence how
individuals proess information (for reviews, see for exam@@ehwarz & Clore,
2007). However, findingdhave been inconsistent and underlying mechanisms are
not clear. An important question relates to the definition of emotion, with

1
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consequences for how we understand its effects. Most emotion theories define
emotions along the dimensions of both valenceaandsal (i.e., core affecfg.g.,
Russell, 2003)whereas most studies in the JDM field implicitly or explicitly have
taken a valencbased approadierner, et al., 2015}hus focusing on emotions

as predominantly positive or negative. Recently, the field has begun to realise that
valence may not be sufficient to fully explain the influence emotions have on
judgments and decisions. Recent developmentsde both tk (re) introduction

of arousalBlanchette & Richards, 201,0s well as explorationsato other

aspects of emotion, such as the cognitive (Lewetal., 2015). One representative
of the latter is the appraissndency frameworllerner & Keltner, 200D

arguing that incidental emotions influence cognitive processing through how
peopleappraise the decisiormaking situation.

The purpose of this study is to expand our understanding of the influence
of incidental emotions on cognitive processing by gdiegond a simple valence
based approach in three ways. First, we challenge the vadesed approach by
treating valence and arousal as equals, and investigate whether/ is more
important than valence for cognitive processing. Second, we incluastanp
aspects otognitive appraisals, and investigate whether these add to our
understanding beyond valence and arousal. Third, in an attemptdaze
different perspectives, we explore whether and how arousal moderates the
influence of cognitive appisals.

2. Theoretical Framework and Hypotheses

Within literature on cognitive processing, dypebcess theories dominate the
discussior(e.g., Epstein, 1994; Kahneman, 2003; Mukherjee, 2010; Stanovich &
West, 200). Such theories distinguish between two basic ways individuals
process information. The first, &truitive processing mode, is quick and
spontaneous and associated with heuristic and effortless detialong, whereas
the second, amalytic processing mode, is slow and deliberate and associated
with systematic and careful analysis. The intuitive mode makes relatively low
cognitive demands, as opposed to the analytic mode, which makes high demands
on cognitive capacity and requires high mental efitVie. treat cognitive
processing as a twdimensional construct with separate dimensions of intuition
and analysis, and argue that Oboth systems operate in parallel and compete for
control of cognition and behaviou(@akken, Haerem, Hodgkinson, & Sinclair,

2
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2016, p. 4)This is in contrast to viewing intuitive processing as the norm; the
analytic processing mode only intervenes to correct this norm (e.g., Kahneman,
2003).

In the section below, we outline different theoretical perspectives on the

structure and influence of incidental emotions on cognitive processing.

2.1. Core Affect

Russell (2003¥lefines core affect as Oa neurophysiological #tatés

consciously accessible as a simple, nonreflective feeling that is an integral blend

of hedonic (pleasuBglispleasure) and arousal (sleBpgtivated) valuesO (p. 147).

The definition builds on the circumplex model of afféRtissell, 198Q)and

proposes that all affective states are the product of these two independent systems
(Posner, Russell, & Peterson, 2005)the valence dimension, emotion is the
assessment of oneOs current condition, and its value can be positive or negative. Ir
the arousal dimension, emotianoneOs sense of energy and mobilisation, and its
values can be high or low. Each emotion can be understood as a combination of
these dimensions, or as Ovarying degrees of both valence and dRusaQ et

al., 2005, p. 715)

Despite the inclusion of both valence and arousal in dggtitions, most
studies have taken a purely valenrbased approaqgfrorgas, 1995)The focus on
valence is prevalent across studies of both mood and enfStbwarz & Clore,

2007) Confusingly, researchers are often not consistent in their definition and
manipulation of affective states. For example, some studies using mood as the
affective ldel are capturing relatively shdived effects of emotion in an
experimental setting, rather than more enduring characteristics of (@.god

Baron, 1987, Bless, Bohner, Schwarz, & Strack, 1990; Bless, ClorsaGo)

Rabel, & Schwarz, 1996; Mackie & Worth, 198@pnsequently, a consistent
discussion about the role of valence in the relationship betwe&ivn and

cognitive processing may not be feasible. Nevertheless, consistent across studies
is an emphasisn the influence ofalence on cognitive processing. The

discussion below will include studies manipulating valence in laboratory settings.

2.1.1. Valence or Arousal?

A large body of research has documented the effect of valence on cognitive
processing (g., Forgas, 1995; Schwarz & Clore, 2007). The procesgeof
infusion is widely used to explain this influence (Forgas, 1995). Affect infusion

3
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involves Othe process whereby affectively loaded information exerts an influence
on and becomes incorporatetb the judgemental process, entering into the
judgeOs deliberations and eventually colouring the judgemental outcomeO (Forgas
1995, p. 39). Through affect infusion, valence informs us about the nature of the
situation, with consequences for cognitiveqessing (Forgas, 199%egative

valence signals that the situation is problematic and threatening, requiring the
individual to process information more carefully, thereby fostering analytic
processinde.g., Blesset al., 1996; Fiedler, 2001; Schwarz, 1990, 2080pjects

in negatively valenced conditions have been found to rely less on hey#st{cs
Sinclair, 1988)and retrieve more information and work longer on a problem
(Barth & Funke, 201Q)In contrastpositive valence does not signal the same

threat or problems, leading individuals to attend more teepigting knowledge

and routines (Bless et al., 1996), triggering intuitive proceg8iagga & Stayman,
1990; Schwarz & Clore, 1983)

Despite the vast amount of studies relating negative valence to analytic
processing and positive valence to intuitive preces(for a review, see Schwarz
& Clore, 2007), empirical findings are not entirely consistent. Isen and colleagues
have fronted the counterpart of the discussion, arguing that positive valence may
actually give access to alternative cognitive perspectivaging it easier for
people to see interconnections between different ideas and process material in a
more flexible and integrated wglsen, Johnson, Mertz, & Robinson, 1985; Isen
& Means, 1983)Attempts to clarify these contradicting findings include
Oaksford, Morris, Grainger, and Williams (19%&)ggesting positive valence
suppresses performance in convergent, analytic tasks, while facilitates
performance in divergent, creative tasks. Thugereas positive valence may
relate to other beneficial outcomes, such as creativity, negative valence may
enhance performance on tasksuieqg a systematic and analytic approach
(Forgas, 2007)

At first glance, the relationship between valence @ghitive processing
might seem straightforward. However, a closer inspection of these studies make
us question whether these effects are actually due to valence, as differences in
arousal are often not taken into accouypetg., Baron, 1987; Bless, et al., 1990;
Bless, et al., 1996; Mackie & Worth, 1989; Semmler & Brewer, 2002; R. C.
Sinclair, 1988)Frequently, studies have investigated effects of valence by
comparing subjects induced to feel happiness, often dieaissed by high arousal

4
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(Russell, 2003)with subjects in sae.g., Bless, et al., 1990; Oaksford, et al.,
1996)or neutrale.g., Bless, et al., 1996; Mackie & Worth, 1988nditions, both
charaterized by low arousal. Thus, happy subjects are often presented with more
arousingstimuli than theicounterparts, and effects of positive valence could just
as easily be attributed #&ffects of high arousal in these studies.

Support for the effect airousal can be drawn from studies contradicting
the valenceébased approach. For examm@denhausen, Sheppard, and Kramer
(1994)found that sadness (an emotion low in arousal) and anger (an emotion high
in arousal) had opposite effects on cognitive processing, with angry individuals
relying more on stereotypes and hetizisues. In a related studgpdenhausen,
Kramer, and SYsser (1998)nd that happindividuals made more stereotypic
judgments than individuals in a neutral condition, indicating similar effects of
anger and happiness. Different effects of anger and sadness, and similar effects of
anger and happiness, suggest that arousal may bempmogant than assumed by
advocates athe valenceébased approach.

Based on the above findings, we hypothesise that:

HI: Arousal, rather than valence, will influence cognitive processing in the

subsequent decision-making task.

2.1.2. Arousal and Cogtive Processing

In contrast to valence, which has consistently been defined as a subjective
experience along the pleasuttispleasure dimension, arousal has been defined in
a variety of waysyarying in the extent to which it is defined in a narrow orlro
sense (Russell, 2003). In a broad sense, arousal reflects feelings of activation or
alertnesgThayer, 1967, 1978)n a more narrow sense, arousal has been likened
with any single indication of peripheral autonomic activity, such as blood
pressure, pupil dilation, hegaate, or electrodermal response (Russell, 2003).
Thus, definitions vary in the extent to which they include subjective and/or
physiological aspects of aroug&ichachter & Singr, 1962) We define arousal in

line with RussellOs (2003) definition, viewing it as a state of readiness for action
or energy expenditure at one extreme versus need for sleep and rest at the other.
Moreover, we view arousal as a state of the centrabosrsystem, reflected in

both physiological responses and subjective experiences. As such, we want to
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explore arousal in a broader sense, valuing both its subjective and physiological
aspects.

Few studies have investigated the effect&at/ental arousali.e.,
whether and how arousal carries over from one situation to the next and affects
JDM outcomes). The majority of research has focused on the effects of arousal in
relation tointegral emotions, including studies investigating the somatic marker
hypothesis(Damasio, Everitt, & Bishop, 1996) hese studies suggest that integral
arousal may be beneficial for normatively correct decisnaking by acting as
valuable informatior{Blanchette & Richards, 201&ffects of incidental arousal
are much less clear, but it is likely that incidental arousal, as incidental emotion in
general, has ostly biasing effects on JDM outcomes (Lerreral., 2015).

Cognitive processing is an interesting case in this respect, since both analytic and
intuitive processing can be related to normatively correct deemaking,

depending on situational caxtand task requiremen{dl. Sinclair & Ashkanasy,
2005)

Classical contributions to the understanding of arousal effects include the
YerkesDodson law and EasterbrookOs hypothesis, both concentratiraysal ar
in relation to attention and cognitive performag€ahneman, 1973)
EasterbrookQwpothesig1959)suggests that arousal reduces attention and cue
utilisation, thus hindering performance on tasks requiring attention to a lot of
information at the same time, leading to reduced capacity for simultaneous
information processg. Moreover, subjects are able to remember only restricted
amounts of information when exposed to high aro(fdahoch & Vitouch, 2004)
Consequetly, increases in arousal reduce individualsO capacity to pay attention to
details and identity relevant connections, which are important aspects of analytic
processing (Bakkeret al., 2016). Therefore, we can assume that increased levels
of arousal, throgh its influence on information processing capacity, will be
related to increased intuitive processing and decreased analytic processing.

A related argument can be found within literature on arousal and memory.
Corson and Verrier (2007pund that false memories were significantly more
frequent under conditions of high arousal, than in conditions of low arousal. This
activation process of false memories seems to depend on arousal, rather than
valence, as Ocertain mecongruence effects observed for positive moods appear
only in high arousal conditions or disappear when a relaxation session diminishes

the level of arousalO (Corson & Verrier, 2007). Furthermore, individuals in
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conditions of high ausal have been found to ignore the presence of
misinformation and report fewer central detéi*erter, Spencer, & Birt, 2003)

These findings may be explained by a decrease in analytic processing, manifested
in decreased attention to relevanbimhation and central details, and an increase

in intuitive processing, manifested in increased reliance on false memories.

Support for the relationship between awnd cognitive processing can
also be drawn from literature on stress. Although not symous, arousal and
stress are closely related. Stress can be defined as Oa state of high general arousa
and negatively tuned but unspecific emotion, which appears as a consequence of
stressors (i.e., stresducing stimuli or situations) acting upon inidiualsO
(Boucsein, 2012, p. 381y follows from this definition that arousal is an essential
part ofstress. Although most studies have investigated stress in negative contexts
(i.e., distress), stress can also be experienced in positive contexts (i.e., eustress).
Both are associated with increased activation of the autonomic nervous system or
increased pysiological arousal (Boucsein, 2012).

Acute and severe stress has shown to impair cognitive functions of the
prefrontal cortex (PFC), and switch control of behaviour and emotion to more
primitive brain circuits, including the amygddgkarnsten, 2009)Under conditions
of stress, the amygdala activates stress pathways, evoking high levels of dopamine
and noradrenaline. In these situations, human attention Oswitches from thoughtful
OtopdownO control by tHRFC that is based on what is most relevant to the task at
hand, to ObottoopO control by the sensory corticesO (Arnsten, 2009, p. 4). As the
brainOs responses switch from slow and thoughtful regulation by the PFC to more
rapid and reflexive responses thye amygdala, individualsO® working memory and
reasoning abilities are impair¢gham, 2007)According toLieberman (2007)
these changes in the brainOs responses careaserbas a shift from the C
system (i.e., the reflective system) to theystem(i.e., the reflexive system}he
X-system and the-8ystem correspond roughly to intuitive and analytic
processing modes, respectively (Lieberman, 2007).

Based on fidings above, we can assume that incidental arousal will be
negatively related to analytic processing and positively related to intuitive
processing. We are aware that arousal might influence cognitive performance in a
curvilinear manner, as depicted by tiierkesDodson law from 1908(i.e.,
performance first improves before it declines). However, we are not likely to

capture any OsleepyO arousal levels, as subgeiwalke and asked to pay

7
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attention during the experiment. Therefore, we expect to find a linear relationship
between arousal and cognitive processing.

H2a: Arousal will be negatively related to analytic processing in the subsequent
decision-making task.
H2b: Arousal will be positively related to intuitive processing in the subsequent

decision-making task.

2.2. Physiological and Subjective Aspects of Emotion

Ever sinceWilliam Jameq1884)argued that emotions are secondary to
physiological phenomena, emotion theorists have been concerned with the
gueston of what constitutes emotional experiefiDalgleish, 2004)A key
distinction is drawn between physiological reactions to stimuli and subjective
experiences of theg&chachter & Singer, 196 yontemporary theories on
emotion vary in the extent to which they emphasise the one or the other (Russell,
2003), but most theories include both physiological and subjective aspects in their
definition of emotion(Power & Dalgleish, 2007)

The advancement of techniqui® measure physiological reactions gave
rise to psychophysiology, a field concerned with Othe scientific study of social,
psychological, and behavioural phenomena as related to and revealed through
physiological principles and events in functional orgars@Cacioppo,
Tassinary, & Berntson, 200j3, 4). Despite the central role of physiological
aspects in emotion, measures from psychophysiology are rarely included in
studies investigating the effects of emotions on JDM outcomes (Blanchette &
Richards, 2010). The present study includes a measeteadfodermal activity
(EDA) as an indication of subjectsO physiological arousal. EDA, a phenomenon
discovered in the late 18000s, refers to Othe variation of electrical properties of the
skin in response to sweat secretifBénedek & Kaernbach, 2010, p. 8ahd is
related to changing activity in the eccrine sweat glands (Boucsein, 2012).
Thermoregulation is the primary function of most ecceweat glands, but those
located on the palms and underneath hands (i.e., the palmar and plantar surfaces)
are found to be more responsive to psychologically significant stimuli and
sympathetic activity in the autonomic nervous sysfimE. Dawson, Schell, &
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Filion, 2007) Thus, EDA may give a good indication of peopleOs physiological
arousal.

As noted above, arousal may be defined in bottomaand broad terms.
Physiological arousal, measured by EDA, represents a narrow definition, in
contrast to RussellOs (2003) definition of arousal that also includes the subjective
feeling of being aroused. Interestingly, selported arousal (i.e., sdgfive
feeling of arousal) is not necessarily highly correlated with measures of
physiological arousdk.g., Mandler, Mandler, Kremen, & Sholiton, 1961; Mauss,
Levenson, McCarter, Wilhelm, & Gross, 2005; Stemml8g82t Sze, Gyurak,

Yuan, & Levenson, 2010; Weinstein, Averill, Opton Jr, & Lazarus, 1,968)
indicating only modest support for the premise of response coherence in emotion
advocated by prominent emotion theor{gtg., Ekman, 1992; Lazarus,a9.

This may reflect a tendency for individuals to respond very differently following
the same emotional stimulus,terms of both physiological reactions and
subjectiveexperience. Thus, we believe that the inclusion of EDA is valuable.
However, peopl®s arousal experience and its effects cannot be reduced to
physiological arousal alone; measures of different aspects of arousal (i.e.,
subjective and physiological) may have similar, but independent effects on

cognitive processing.

H3a: Both physiological and subjective arousal will be negatively related to
analytic processing in the subsequent decision-making task.
H3b: Both physiological and subjective arousal will be positively related to

intuitive processing in the subsequent decision-making task.

2.3. Cognitive Appraisals

In an attempt to expand the understanding of incidental emotions and their effects,
Lerner and Keltner (21D, 2001) point to the importance of examining cognitive
appraisals underlying emotisriThe appraisal-tendency framework postulates that
incidental emotions predispose individuals to appraise future situations in certain
ways, with consequences for JDM outconfgwgie, Connelly, Waples, and

Kligyte (2011)found support for this argument in their mataalysis. Overall,

emotiors were found to have moderate to large effects on JDM outcomes in ways

that could be explained by predictions derived from the appitaisdency

9



Master thesis in GRA 19003 01.09.2016

framework. The framework is often presented as an independent perspective on
incidental emotions, aimed mairdy producing findings contradicting the
valencebased approach. Unlike its most eager advocates, we choose to see the
appraisatendency framework as a supplementary perspective, rather than a
competing one, and aim at investigating whether its insiglitsaour

understanding of the influence of incidental emotions on cognitive processing.
Specifically, we see cognitive appraisals as important aspects of the subjective
experience of emotion alongside and across perceived valence and perceived
arousal.

The appraisatendency framework specifies six cognitive appraisal
dimensions, based on work Bynith and Ellsworth (1985pleasantness,
anticipated effort, certainty, attentional activity, saifier responsibility/control,
and situational control. Smith and Ellsworth (1985) found that Oemotions varied
systematically along each of these dimensions, indicating a strong relation
between the appraisal of oneOs circumstances and oneOs emotionl. §48).
The importance of cognitive appraisals in emotional experience is a common
argument among contemporary emotion theorists (Power & Dalgleish, 2007).
What makes appraisaindencies novel is the argument that cognitive appraisals
are not only redvant for classifying emotional experience, but also for making
predictions about how incidental emotions influence JDMaues. Lerner and
Keltner (2000 argue that each emotion can potentially influence individuals to
perceive new situations in ways tfaaie similar to the cognitive appraisals that
triggered the emotion:

Drawing on evidence that each specific emotion (a) is defined by a set of
central dimensions and (b) directs cognition to address specific problems
or opportunities, we hypothesise that each emotion activates a cognitive
predisposition to appraise future events in line with the ceapalaisal
dimensions that triggered the emotidwhat we call an appraisal

tendency. In short, appraisal tendencies agd-djrected processes

through which emotions exert effects on judgement and choice until the
emotioneliciting problem is resolved. (Lerner & Keltner, 2000, p. 477)

In short, the carrspver process of inciderittamotions works by colouring the
perception and interpretation of new stimulicigh a sequence of

appraisdl emotiorl appraisattendency.

10
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2.3.1. Cognitive Appraisals and Cognitive Processing

The relevance of looking beyond core affect, and to cognitigpeaggals, is

supported by findings from studies investigating the effects of discrete emotions.
As noted, several studies have found emotions of the same valence to produce
different effects on cognitive processing, and emotions of different valence to
produce similar effectgée.g., Bodenhausen, Kramer, et al., 1994; Bodenhausen,
Sheppard, et al., 1994; Lerner & Tiedens, 2006; Tiedens & Linton, 2001)
Interestingly, some studies have found that similar differenassspeven when
arousal is taken into account. Anger and fear are similar in both valence and
arousal, but have been found to produce opposite effects on risk perception and
behaviourHabib, Cassotti, Moutier, Hougd& Borst, 2015; Kugler, Connolly, &
Ord—ez, 2012; Lerner, Gonzalez, Small, & Fischhoff, 2003; Lerner & Keltner,
2001) For example, in a study by Lerner and Keltner (2001), angry individuals
made optimistic judgments of future events, and fearful iddas made

pessimistic judgments.

Tiedens and Linton (2001) argue that cognitive components of emotion are
particularly important when investigating its cognitive consequences. The
appraisatendency framework offers opportunities to make specific piedsbf
how incidental emotions influence cognitive processing, by analysing appraisal
tendencies relevant for this outcome. According to Tiedens and Linton (2001),
certainty appraisals are especially relevant for cognitive processing. Certaiaty
be deined as Othe degree to which future events seem predictable and
comprehensible (high) vs. unpredictable and incomprehensible (low)O (Lerner &
Keltner, 2000, p. 479). Tiedens and Linton (2001) found that emotions
characterised by certainty appraisals praddtigher levels of intuitive
processing in subsequent situations, compared to emotions associated with
uncertainty appraisal8agneux, Font, and Bollon (201f®)und similar results:
Individuals induced with uncertainty emotions engaged more in analytic
processing, compared to individuals induced with certainty emotions, who
engaged more in intuitive information processing. Based on these findings, we
can expect individuals who perceive low certainty to engage in higher levels of
analytic processing in oed to increase the predictability and comprehensibility of
the situation, whereas individuals who perceive high certainty do not feel the need

to analyse the situation and will be more intuitive in their processing.

11
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H4a: Certainty appraisals will be negatively related to analytic processing in the
subsequent decision-making task.
H4b: Certainty appraisals will be positively related to intuitive processing in the

subsequent decision-making task.

Based on studies linking motivation amdarmation processine.g.,
Humphreys & Revelle, 1984; Kahneman, 19%@ regardnticipated effort
appraisals as a relevant dimension in addition to certainty. Anticipated effort
concerns Othe degree to which physical or mental exertion seems to be needed
(high) vs. not neededofv)O (Lerner & Keltner, 2000, p. 479). As previously
noted, analytic processing demands mental effort and cognitive resources from
individuals. Thus, we expect individuals who anticipate low effort to be more
intuitive as the situation signals that highntag effort is not needed. In contrast,
we expect individuals who anticipate high effort to engage more in analytic
processing to match their perceptions of situational demands.

H5a: Anticipated effort appraisals will be positively related to analytic processing
in the subsequent decision-making task.
H5b: Anticipated effort appraisals will be negatively related to intuitive

processing in the subsequent decision-making task.

2.3.2. Does Physiological Arousal Increase or Decrease the Bedief
CognitiveAppraisals?

An interesting question that has received little attention in research on incidental
emotionss whether physiological and subjective aspects of emotion interact to
produce complex effects on JDM outcomes. Schachter and Singer (1962)
famously agued that physiological arousal and cognition interact to produce
specific emotional states. Cognition determines how the individual interprets and
labels a certain state of physiological arousal, meaning that the same physiological
arousal level can baterpreted as any emotional state based on the cognitive
aspects of the situation (Schachter & Singer, 1962). This perspective defines
physiological arousal as Oa peripheral physiological component providing an
emotionOs intensityO (Russell, 2003, p. Bs®)ed on this definition, we argue

that besides having direct effects on cognitive processing, physiological arousal
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may also influence cognitive processing by making other aspects of emotion, such
as cognitive appraisals, more or less salient. On théam# physiological

arousal may function as a facilitator for the transfer of cognitive appraisals from
one situation to the next, increasing peopleOs tendencies to perceive new situation:
in line with existing cognitive appraisals. On the other handsiplogical arousal

may override all other aspects of emotion and trigger a more-sttatsd

autonomic respong@rnsten, 2009)inhibiting the manifestation of these

tendencies. Both mechanisms seeasif@le, making it difficult to determine the

nature of the moderation effect. Given the novelty of this line of reasoning, we

take a more explorative view in this part of the study, hypothesising:

H6: Physiological arousal will moderate the influence of certainty appraisals and
anticipated effort appraisals on cognitive processing in the subsequent
decision-making task.

Ho6a: As the level of physiological arousal increases, the relationship increases.

Ho6b: As the level of physiological arousal increases, the relationship decreases.

3. Methodology

3.1. Sample

In total, 131 subjects (90 female) participated in the experiment in exchange for a
personalised feedback report and a chance to win 200 NOK gift cards. The
majority of subjects were students at largademic institutions in Norway (108
students, mean age 25 years). Seven subjects had missing values on central
variables, and four subjects were excluded due to abnornmajsaii the

emotional stimulus This resulted in a final sample of 120 subjecssritiuted

across four experiment conditions. Prior to data collection, the study was notified
to the Norwegian Centre for Research Data (NSD).

! Subjects with abnormal ratings were defined as those deviating from expected ratings on valence
in each experiment condition. Deviaatings were identified using the STAT@@mmand

extremes developed by Cox (2004). We used the following criterion for exclusion: Those subjects
who rated the positive pictures as clearly negative (3 or below) and the negative pictures as clearly
positive 6 or above) were seen as deviant and excluded from further analysis.

13
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3.2. Data Collection

3.2.1. Experimental Design and Equipment

The overall aim of this study was to investigtite effect of subjective and
physiological aspects of incidental emotions on subjectsO cognitive processing in a
subsequent decisiemaking context. We randomly assigned subjects to four
different experiment conditions, differing only in the target ematidaced in
the experiment. The target emotions were selected based on the core affect
construct (Russell, 2003), covering the four main combinations of valence and
arousal: (1) positive valence, high arousal; (2) positive valence, low arousal; (3)
negatie valence, high arousal; and (4) negative valence, low arousal. The target
emotions were induced using pictures with different emotional content from the
International Affective Picture System (IAP&gang, Bradley, & Cuthbert, 2008)
Thesepictures are validated in terms of valence and arousal, and we chose
pictures expected to induce the target emotions above. Various methods for
emotion induction exist. Although other methods (e.g., film clips, scenarios) can
induce stronger emotion in gabts, pictures with emotional content provide a
simple and fast way of inducing emotion in laboratory settings. See section 3.4.
for manipulation checks.

As decisionmaking context, we used the gain frame version of the Asian
disease problerfTversky & Kahneman, 1981Jhis scenario is widely used
within the JDM field, allowing for comparison of findings across studies.
Furthermore, unlike other decisiomaking tasks, the Asian disease problem has
no right or wrong anser (unlike for example the lowa gambling t¢Blechara,
Damasio, Tranel, & Damasio, 199Md does not itself put strongnstraints on
subjectsO cognitive processing mfor example the OCognitivefection
TestQFrederick, 2009) Based on the requirements of the Asian disease problem
alone, subjects are equally likely to adopt int@tand analytical processing
modes, which makes this task suitable for studying the effects of incidental
emotions on cognitive processing.

Upon arrival and after having signed a consent form for participation,
subjects were connected to the Biogauge Bgger(Tronstad et al., 2008)
which measures EDA by applying a vesryall electric current (30 mV) to the
skin beneath three measuring electrodes connected to palm and forearm of

subjectsO nesominant hand. The Biogauge Sudologger recorded subjectsO
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electrodermal responses (EDRs) at a sampling frequency of 1.1111 Havérs.
0.9 second). The data were extracted and analysed in the software Ledalab 3.4.8
written in MATLAB. The software is available online free of charge

(www.ledalab.d See measures section for an extended descript analytic

procedures.

The experiment was presented electronically usiRyithe 2.0 software
(Psychology Software Tools, Pittsburgh, PA), enabling us to integrate timings of
emotional stimuli and subjectsO EDRs following these stimuli with reasonabl

accuracy (see measures section).

3.2.2. Experimental Procedure

Subjects were shown a black screen and told to relax for 60 seconds at the start of
the experiment, before a picture with emotional content were shown on the screen
for three seconds, immexdely followed by the short decisionaking task with

the same picture still in the background. After the task, subjects answered several
guestions regarding their subjective emotional experience of the picture, including
the selfassessment manikin (SAMj valence and arous@radley & Lang,

1994)and questions related to cognitive appraisals in emotiongh{8mi

Ellsworth, 1995) (see measures section). After the experiment, subjects answered
a survey administered using Qualtrics (Qualtrics, Provo, UT), assessing their
cognitive processing during the decisimaking task (see measures section

below).

3.3. Measires

3.3.1. Dependent Variables

Cognitive processing during the decisimaking task was measured by the 22
item version of the Cognitive Processing Inventory (CPI) develop&hkken, et

al. (2016) The CPIrepresents cognitive processing as a-fliraensional

construct consisting of the dimensions rational (5 items), control (6 items),
urgency (4 items), affective (3 items), and knowing (4 items). The questionnaire
contains items such as Ol evaluated sysieatig all key uncertaintiesO and Ol
made the decision because it felt right to meO. All items were rated on a scale
from 1 (strongly disagree) to 5 (strongly agree). For our final analyses, we used

the two highetorder dimensions analytic processing @&seting of rational and
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control) and intuitive processing (consisting of urgency and affective). See below
for a discussion on the dimension knowing.

Descriptive statistics for the cognitive processing construct are presented
in table 4.1. All scales hgdlose to) acceptable reliabilitie$ .70.A confirmatory
factor analysis indicated that the model propose(Blakken, et al., 2016)
provided close to good fi§(199)=283.72, RMSEA=0.06, CFI=0.89).

Table 4.1:Descriptive statistics for CPI (means, standard deviations,
intercorrelations, scale reliabilities (in bold)).

Mean SD 1 2 3 4 5
1. Rational 3.80 0.77 .82
2. Control 3.50 0.60 S0*F**F 61
3. Urgency 2.54 0.93 - 35%%*k _24%*% 83
4. Affective 341 0.96 -.12 -.15 22% .78
5. Knowing 2.67 0.82 26%* .14 .07 .05 .64

Note. T p <0.10. * p <0.05. ** p < 0.01. *** p < 0.001.

Most correlations in table 4.1 are in expected directions, except for the
significant positive correlation between rational and knowing. Theoretically
knowing is assumed to contribute to intuitive processing together with affective
and urgency. However, we found that knowing did not significantly correlate with
these two. Bakkeret al. (2016) pointed to a similar ambiguity, and encouraged
further investigation into how this dimension relates to the other four. Due to this
ambiguity, we chose to exclude this dimension from further analysis. As noted
above, we combined rational and control into an analytic processing scale and
affective and urgency intan intuitive processing scale, to ease subsequent

analyses.

3.3.2. Independent Variables

Perceived valence and arousaPRerceived valence and arousal were
measured using SAM, a noerbal sefassessment technique commonly used to
assess subjectsO ematlaeactions to various stimuli, including pictures (Bradley
& Lang, 1994). Subjects rated how they felt when looking at the picture on the
screen on a scale from 1 (unhappy) to 9 (happy) for valence, and on a scale from 1
(calm) to 9 (excited) for arousal

Cognitive appraisals.Cognitive appraisals were measured by questions
developed by Smith & Ellsworth (1995), with thiigems measuring certainty
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(" =.70) (e.g., OHow uncertain are you about what is happening in this
situation?0), and two items measuantjcipated effort'(=.72) (e.g., Ohow much
effort (mental or physical) do you feel this situation require you to expend?0). All
items were rated on a scale from 1 (not at all) to 11 (extremely).

Physiological arousalEDA is divided into tonic (i.e., EDE
electrodermal level) and phasic (i.e., EDR = electrodermal response or reaction)
components (Boucsein, 2012). To obtain a measure of subjectsO physiological
reactions to the emotional stimuli, we decomposed the electrodermal recordings
into continuous gjnals of tonic and phasic activity using Continuous
Decomposition Analysis (CDA), proposed by Benedek and Kaernbach (2010).
The resulting phasic driver has Oa virtual zero baseline and distinct phasic
responsesO (Benedek & Kaernbach, 2010, p. 82). A kaptagde of this method
(as opposed to the classic Trotgkpeak method) is a reduced risk of
underestimating EDR amplitudes due to superimposed EDRs (Benedek &
Kaernbach, 2010).

After decomposition, we extracted several phasic parameters using an
amplituck criterion (i.e., threshold for a EDR to be registered) of 0.05 muS and a
response window of 0.9 to 4.5 seconds following the onset of the emotional
stimuli. According to Boucsein (2012), EDR amplitudes are the most frequently
used measures in studiesestigating eventelated EDA. Thus, we used the sum
of EDR amplitudes of significant EDRs within the response window
(EDR.AmpSum) as our primary measure of subjects® physiolagcbns,

Due to response latencies, we cannot observe changes in EDRs
immediately following emotional stimuli (Boucsein, 2012). Observed latencies
vary across studies, but latencies exceeding 4 seconds aféenables &

Christie, 1980)Levinson and Edelberg (198fund that response windows of 1

to 4 secondand 1 to 5 seconds were the most frequently used in studies
published in the journdtsychophysiology, and recommended to adjust windows
based on observed latencies for each study. With a response window of 0.9 to 4.5
seconds, we observed a mean latencl. 04 seconds, close to the characteristic

value in comfortable room temperatuwf 1.8 seconds (Edelberg, referenced in

2 Other parameters were also extracted, such as number of significant EDRs within response
window, average phasic driver within response window, and maximum phasic driver within
response window.
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Boucsein, 201R This window captured significant EDRs from 77 % of subjects.

A longer window would have captured EDRs from more subjduit interpreting

these responses as stimujeecific is problematic. First, a longer window would

have increased the likelihood of counting nonspecific EDRs as stirelaied

EDRs considerably. E. Dawson, et al. (2007¢commend shorter rather than

longer windows to reduce the risk of interferences from nonspecific EDRs as

much as possible. Second, a short window makes us corifidé¢nie are actually

studying the effects of incidental emotions, as a longer window (e.g., 10 seconds)

is likely to capture EDRSs related to the task as well. Thus, a response window of

0.9 to 4.5 seconds is justifiable on both theoretical and methodalggaunds.
Control variables. Numerous studies have found that men and women

respond differently to the same emotional stim@éug., Brody, Lovas, & Hay,

1995; Fessler, Pillsworth, & Flamson, 2004; Hofer et28106; Wrase et al.,

2003) Women tend to respond more negatively to negative stimuli, and men tend

to respond more positively to positive stim{Btevens &Hamann, 2012)There

is also a tendency for women to rate negative stimuli as more arousing, in contrast

to men, who tend to rate positive stimuli as more arougBrgdley, Codispoti,

Sabatinelli, & Lang, 2001)The four experiment conditions had approximately the

same ratio between men and women (1:2). To further limit the confounding

effects gender differences represeve controlled for gender (female=0) in all

regression models.

3.4. Manipulation Checks

To investigate the effectiveness of our emotion induction, we carried out a series
of betweersubjects-tests (see table 3.1 for an overview of experiment condition
and observed means). Manipulation checks showed that subjects in the two
positive conditionsX = 6.40, SD= 1.44) reported significantly higher valence

than subjects in the two negative conditiols«2.75, SD=1.22),#(118)=

15.08,p <.001. Furthamore, subjects in the positive high arousal conditidr(
5.00, SD=1.96) reported significantly higher arousal than subjects in the positive
low arousal conditionM = 3.68, SD=1.49),#(55) = 32.85,p <.01. However,
subjects in the two negative cotidns did not significantly differ in perceived
arousal levels(61)=0.29,p > .05,but observed means in table 3.1 are in

expected directions.
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In terms of EDR, subjects in the two positive conditions did not
significantly differ,#(55) = -1.40,p > .05, nor did subjects in the two negative
conditions#(61)= 1.46,p > .05. Contrary to expectations, mean physiological
arousal was higher for subjects in the positive low arousal condition than for
subjects in the positive high arousal condition. Mean#hi® two negative

conditions were in expected directions. Both differences were close to significant

(p <.10).

Table 3.1:Experiment conditions and observed means (and standard deviations)

of perceived valence, perceived arousal, and physiologicalarous

Perceived Perceived Physiological
valence arousal arousal

Condition Picture description

1 Positive valence, 6.00 (136) 5.00 (1.96) 0.17 (0.19) Pferson surfing in the
high arousal air

2 Positive valence, 6.82 (141) 3.68 (149 041 (0.92) Baby smiling to the
high arousal camera

3: Negative valence
high arousal

Man carrying a child’s

$275(124) 403(186) 031(043) 0t in blood

4: Negative valence
low arousal

Child starving in the

$274(121) 3.90(170) 0.19(022) L .

In sum, our emotion induction was effective in producing expected
differences in valence between conditions. However, it largely failed to produce
expected differences in both arousal measures. Thus, results should be interpreted
with caution. See turther discussion of this and other issues related to emotion

induction with pictures in the discussion.

4. Results

4.1. Descriptive Statistics

Table 4.1 shows correlations between all dependent and independent variables in
the study. In addition, we ihaed task response time (in seconds) in order to
validate the two cognitive processing dimensions. Based on common definitions
of intuitive processing as fast, and analytic processing as slow, we expected
intuitive processing to be negatively relateddgsponse time and analytic

processing to be positively related. As expected, we observed a significant
positive correlation for intuitive processing, indicating that subjects who reported
high levels of intuitive processing used less time answering théh@skhose
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who reported lower levels. We also observed a weak, and insignificant, positive
correlation between analytic processing and response time. Furthermore, there
was a significant negative correlation between the two processing modes.
However, thecorrelation was only moderate, supporting the notion of two
interdependent systems that operate-bidside (Bakkenet al., 2016).

Interestingly, we observed significant correlations between perceived
valence and cognitive appraisals. Valence wasipesitrelated to certainty
appraisals and negatively related to anticipated effort appraisals, indicating that
people exposed to positively valenced stimuli evaluated the situation as
significantly more certain and significantly less demanding than thpssed to
negatively valenced stimuli. These correlations are expected, and may be taken as
an informal validation of the two cognitive appraisal dimensions. Other
correlations worthy of attention were (nearly) significant correlations between
intuitive processing and valence and arousal measures in expected directions, and
a significant negative correlation between physiological arousal and analytic
processing. Furthermore, we observed no significant correlation between
physiological and perceived aroussitengthening our argument that these can be

seen as two separate dimensions in a broad definition of arousal.

Table 4.1:Correlation matrix

1 2 3 4 5 6 7 8
1. Intuitive processing -

2. Analytic processing _3DkH% -

3. Perceived valence A7% -.10 -

4. Perceived arousal 18% -.11 -.01 -

5. Physiological arousal .16+ -21% 13 -.09 -

6. Certainty appraisals .07 .14 22% .10 -.06 -

Zbﬁﬁ?ﬁﬂ atedeffort 15 08 _4sw*r 16t 05 -0 :

8. Task response time -25%% 10 .08 -.04 A1 -.02 .04 -

Note. T p <0.10 * p<0.05. ** p <0.01. *** p <0.001.

4.2. Incidental Emotions and Cognitive Processing

In order to evaluate the main effect of experiment condiio the dependent
variables, we performed ANOVA tests of group means. We found no significant
main effect of experiment condition on analytic processk{8,(116)= 0.22,p >

.05) or intuitive processing (3, 116)= 0.95,p > .05). This comes as no suge,

since our emotion induction did not produce expected differences between
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conditions. This is in line with our expectation that people can experience the
same emotional stimulus very differently, strengthening our arguments for
regression analyses lealson subjectsO individual responses. A key assumption in
the dominant perspective on emotions (i.e., the circumplex model or core affect) is
that valence and arousal account for most of the variation between emotional
states. In analyses below, we toois thssumption as our starting point. For an
investigation of the appropriateness of this assumption, see thlequoahalysis.

In order to test our hypotheses, we performed multiple linear regressions
with intuitive and analytic processing as dependantables. We performed the
same hierarchical regressions for the two dependent variables separately (see table
4.2). The results largely support hypothesis 1 concerning the primacy of arousal
over valence. Notwithstanding the nearly significant (09) positive effect of
valence on intuitive processing in model 1, incidental arousal, rather than
incidental valence, seems to be important for cognitive processing. Furthermore,
the results support our general hypotheses regarding effects of arousal (H2a and
H2b); arousal measures were negatively related to analytic processing and
positively related to intuitive processing.

The results also support hypotheses specifying the effects of physiological
and perceived arousal. First, physiological arousal was signily related to
cognitive processing in predicted directions, exhibiting a significant positive
relationship with intuitive processing and a significant negative relationship with
analytic processing. For perceived arousal, the same significant positive
relationship was found with intuitive processing, and we also observed a tendency
in the data (p= .08) for a negative relationship with analytic processing. These
findings provide full support for hypothesis 3a, and partial support for hypothesis
3b. Insum, both physiological and perceived arousal contribute to the effects of
incidental emotions on cognitive processing.

We did not observe significant direct effects of certainty appraisals or
anticipated effort appraisals in predicted directions, rejgdtypotheses 4 and 5.
Interestingly, we did observe a significant effect of certainty appraisals on analytic
processing, but in opposite direction of what was hypothesised in H4a. Although
hypotheses are rejected, this significant positive relationshifomayerpreted as
partial support for the apprais&@ndency framework in general, which argues that
cognitive appraisals are important aspects when studying the effects of incidental
emotions on cognitive phenomena (Tiedens & Linton, 2001).
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Table 4.2:Multiple linear regression analyses. N=120.
Dependent variable: Intuitive processing

Model 1 Model 2 Model 3

B SE(B) B SE(B) B SE(B)
Physiological arousal 0.220* 0.09 0.228* 0.09 0.175 0.25
Perceived arousal 0.081* 0.04 0.088* 0.04 0.081* 0.04
Perceived valence 0.050+ 0.03 0.026 0.03 0.027 0.03
Certainty appraisals 0.013 0.04 0.010 0.04
Anticipated effort appraisals -0.040 0.03 -0.038 0.03
Gender 0.005 0.15 0.008 0.15 '0.019 0.15
Constant 2.978***  0.07 2.977*%%* 0.07 2.967*¥%* (.07
R’ 0.09 0.10 0.11
Adj. R® 0.06 0.05 0.04
F for change in R’ 4.35%* 0.88 0.19

Dependent variable: Analytic processing

Model 1 Model 2 Model 3

B SE(B) B SE(B) B SE(B)
Physiological arousal -0.245***  0.07 -0.231***  0.07 -0.084 0.11
Perceived arousal -0.042 0.03 -0.051F 0.03 -0.043 0.03
Perceived valence -0.019 0.02 -0.022 0.03 -0.028 0.03
Certainty appraisals 0.050* 0.02 0.053* 0.02
Anticipated effort appraisals 0.015 0.03 0.009 0.03
physologion srousal 0005 008
ooser o3
Gender 0.000 0.12 0.006 0.11 0.001 0.12
Constant 3.649%*%*  0.07 3.648%*%*  0.07 3.653*%*%*  0.07
R 0.07 0.10 0.12
Adj. R’ 0.03 0.05 0.05
F for change in R’ 6.04%%* 2.527 2.03

Note. Predictors centered at their means. Robust standard errors due to heteroscedasticity.
Tp<0.10. *p<0.05. ** p<0.01. *** p <0.001.

The results did not show significant moderation effects of physiological
arousal on the relationship between cognitive appraisals and cognitive processing.
Thus, hypothesis 6 is rejected. However, the intema¢erm between anticipated
effort appraisals and physiological arousal was close to signifiganiOg) in the
model for analytical processing, indicating a tendency for the relationship between

anticipated effort appraisals and analytical processiagffer depending on level
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of physiological arousal. Interestingly, the interaction plot in figure 4.1 shows that
physiological arousal moderated heection of the relationship between

anticipated effort appraisals and analytic processing; the effaatioipated

effort appraisals was negative for those with low physiological arousal and
positive for those with high physiological arousal. In other words, we observed a
positive relationship between anticipated effort appraisals and analytic processing
(as hypothesised in H5) in cases of high physiological arousal, whereas the
relationship waspposite in cases of low physiological arousal. We only
hypothesised that physiological arousal would moderateiihesh of the

relationship, which makes this@ling both interesting and surprising.

A simple slope teqt). F. Dawson, 2014howed that the slopes plotted
below failed toreach a significance level @5 (p = .157 for hgh physiological
arousalp = .548 for low physiological arousal). An investigation of regions of
significance(Aiken, West, & Reno, 199indicated that the relationship would be
significant in cases of physiological arousal levels from two standard deviations
above the mean. Thus, for thessdjects we indeed observed a significant positive

relationship between anticipated effort appraisals and analytic processing.

Figure 4.1: Interaction plot: Physiological arousal and anticipated effort
appraisals on analytic processing (low=1 SD below the mean; high=1 SD above

the mean).
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In sum, our findings largely support hypotheses concerning the importance
of both perceived and physiological arousal (rather than perceived valence), with
strongest support for physiological arousal. Our findingsigeolimited support
for hypotheses derived from the appratssdency framework. Neither certainty
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appraisals nor anticipated effort appraisals were significantly related to cognitive
processing in expected directions, but the former were significatéied to

analytic processing in the opposite direction. Finally, even though hypothesised
relationships were not supported, our investigation of interaction effects generated
some interesting findings indicating a near significant interaction between

anticipated effort appraisals and physiological arousal.

4.3. Posthoc analysis

A posthoc analysis was conducted to investigate whether the independent
variables collectively could account for differences between experiment
conditions, motivated by the assumop that valence and arousal account for most
of the variation between emotional states. By doing so, we were also able to
evaluate to which extent it was appropriate to proceed with regression analyses
based on this assumption. We performed multinorogiktic regressions treating
experiment conditions as dependent variable. In model 1 we included perceived
arousal, perceived valence, and physiological arousal as independent variables to
test the underlying assumption of the core affect perspectivadaled certainty
appraisals and anticipated effort appraisals in model 2 based on arguments made
by the appraisaiendency framework. These analyses generated interesting results
worth commenting on. Although model 1 provided good overall fit compared to
aninterceptonly model &% (9, N = 120) = 147.06p < .001, Nagelkerker? = .75),
model fit significantly increased in model .#*((15, N = 120) = 163.10p < .001,
NagelkerkerR? = .79), compared to model X%(6, N = 120) = 12.87p < .05).
This was accoanied by an increase in the modelOs overall predictive quality;
57.5 % was classified correctly in model 1 compared to 63.3 % in model 2. This
improvement was due to an increase in predictive quality for negative conditions,
indicating that cognitive appisals wereémportant for distinguishing between
subjects in these two conditions.

Closer inspection revealed conditispecfic differences Certainty
appraisals were the only variable significant in distinguishing between the two
negative conditionssubjects perceived condition 3 as significantly less certain
than condition 4ORcondition 34 = 0.75,p <.05). Anticipated effort appraisals
significantly distinguished the positive low arousal condifwondition 2)from
the two negative condition®Rcondition 32 = 2.03,p < .05, ORcondition 42 = 1.94,p <
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.05). Thus, we found that cognitive appraisals differed betweengalerece
conditions, as well as between conditions differing in valence.

In sum, this analysis supports the assumption thahe@land arousal
account for most of the variation between emotional states. However, the analysis
also indicates that cognitive appraisals are important for explaining responses in
some conditions, and thus may add explanatory value beyond valence aad. arou
For a discussion of methodological implications of these findings, see the
discussion section.

5. Discussion

The main aim of this study was to investigate the effects of different aspects of
incidental emotions on individuals® cognitive processiagisequent decision
making context. The study made several discoveries, with interesting theoretical,
methodological, and practical implications.

5.1. Theoretical and Methodological Implications

5.1.1. Implications for the study of emotion and its effec

Our findings highlight the importance of both perceived and physiological aspects
of incidental arousal, rather than incidental valence. Specifically, we found that
arousal was negatively related to analytic processing and positively related to
intuitive processing. Previous JDM research has largely concentrated on the role
of incidental valence in decisiemaking (Lerneret al., 2015), whereas the study
of arousal has been more widespread in research on integral emotions (Blanchette
& Richards, 2010)Our findings suggest that further research into the effects of
incidental arousal may be fruitful. We also recommend such studies to use
psychophysiological measures, such as EDA, to capture different aspects of
individualsO arousal experiences. Howeter|dck of convergence between
perceived and physiological arousal also support a broad understanding of arousal
such as that proposed by Russell (2003). When studying the effects of arousal on
JDM outcomes, arousal cannot be reduced to physiologicalehiadose, rather,
it is important to consider both its subjective and physiological aspects.

We found limited support for the appraiahdency framework.
Specifically, we found that only certainty appraisals had significant effects on
cognitive processg, and in the opposite direction of predictions based on the
appraisatendency framework. This finding might seem surprising considering
the appealing arguments made by the framework, but there are also arguments for
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why certainty appraisals may be reldtoincreased analytic processing. For
example, dealing with environmental uncertainty may take up cognitive resources
and influence working memory and attention negatively. Thus, increased certainty
appraisals allow people to allocate more cognitiveurses to taskpecific
analytic processing. This finding contradicts previous findings suggesting that
certainty appraisals are related to more intuitive processing and less analytic
processing (Tiedens & Linton, 2001). The appraisatiency framework ia
relatively recent development in the field of incidental emotions, and these
contradictory findings indicate a need for further theoretical refinement. Future
research should explore such areas as whether effects of cognitive appraisals vary
across diférent tasks or interact with aspects other than physiological arousal.
Concerning the interplay between physiological arousal and anticipated
effort appraisals, our findings suggest that integrating different emotion
perspectives can be fruitful and shobk&lexplored further. We found opposite
effects of anticipated effort appraisals depending on the level of physiological
arousal. Thus, different aspects of emotion may interact in unexpected ways, and
we encourage future research to explore mechanisnsdbigins finding and
similar interactions. Furthermore, this interaction effect may also be interpreted
the other way around, suggesting that the effect of physiological arousal may
depend on other aspects of emotion, in our case, cognitive appraisalc&8jpe
our findings indicate that when individuals perceive high levels of physical or
mental exertion to be needed (i.e., anticipated effort appraisals), higher levels of
arousal may in fagtcrease tendencies for analytic processing. Future research
should go beyond the direct effect of arousal and investigate mechanisms that
moderate this effect.

5.1.2. Implications for the induction and measurement of emotion

Our findings indicate that people may experience the same emotional stimulus
differently, resulting in different effects on cognitive processing between
individuals exposed to the same emotional stimulus. Specifically, we did not find
significant differences in cognitive processing between the different experimental
groups, but further analysbased on individual measures of arousal showed
significant effects in expected directions. This creates challenges for experimental
research where effects are often assessed on experiment group level.
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Posthoc analyses showed that perceived valencegepedt arousal, and
physiological arousal accounted for 75 % of the variance between conditions,
largely supporting the assumption of the core affect perspective. However, these
variables failed to distinguish between the two negative conditions. When we
included cognitive appraisals, the modelOs ability to predict correct condition
significantly increased, and certainty appraisals were significant in explaining
differences between the two negative conditions. Thus, our findings indicate that
the pictures weised contained content beyond valence and arousal. This has
implications for the use of IAPS pictures, which are commonly assumed to
manipulate only valence and arousal (Bradley & Lang, 2007). Based on this line
of reasoning, experimenters cannot be a1t that two pictures similar in
valence and arousal trigger the same emotional state in subjects. This also makes
sense on an intuitive level. Why should we expect two negative pictures with very
different content to trigger the same emotional episcstebjeicause they are
similar in valence and arousal? If other aspects, such as cognitive appraisals, are
relevant for the outcome studied, questions arise regarding what we are actually
studying the effect of. We encourage future research to engage imetaited
investigations of emotion induction with pictures.

These findings also have implications for the measurement of emotion. A
key argument in favour of keeping core affect at the centre of emotion
measurement, is the convincing evidence of its phygical and neural correlates
(e.g., Bradley & Lang, 2007; Stevens & Hamann, 2012). In contrast, other aspects
of emotion are often dismissed as products of individualsO subjective evaluations,
accompanied by a reference to their lack of physiologicahandal bases
(Russell, 2003). Admittedly, a large part of an emotional experience is likely to be
subjective, complicating the study of emotion beyond-defined dimensions
such as valence and arousal. However, these arguments do not suffice the
excluson of such aspects from emotion measurement. Whether such aspects are
natural kinds or mere psychological constructi@risdquist, Siegel, Quigley, &
Barrett, 2013)atters less from this viewpoint. As long as individuals see them as
real, and awaringly or unawaringly act upon them in decisiaking situations,
emotion resarch should strive to also capture these. Thus, we encourage efforts
into the development of measurements that better capture the totality of emotional

experience.
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5.2. Practical Implications

Our findings have important implications for practice. In gelnénay highlight
that organisations should pay more attention to workersO emotional experiences at
work and outside work. We found that even small increases in arousal unrelated to
the task at hand may influence how people process information and make
dedsions. This is a highly relevant finding, since workers are continuously
exposed to arousing situations, such as strict deadlines anglepeoffices.
When workers need to make decisions requiring systematic and deliberate
processing of information, cagisations may want to facilitate working
conditions that are less arousing.

However, this relationship is not black and white. Organisations should
also consider the possible interplay between physiological arousal and anticipated
effort appraisals, asgh physiological arousal combined with high demands may
actually increase analytical processing. Differently put, workers who perceive
demands as high (i.e., anticipated effort appraisals), may actually benefit from
being in a state of readiness for act{oe., physiological arousal) in tasks that
require analytical thinking. Thus, moderate physiological arousal may not be such
a bad thing given the right circumstances, as it can enable workers to mobilise
energy to perform according to expectations.réfuee, in highdemanding work
environments, managers should consider the benefits of allowing for laughter,
physical activity, and other arousatreasing activities. This is in contrast to a
state of high general arousal experienced as stress, wiiladlygo have mostly
detrimental effects on cognitive functions (Arnsten, 2009), resulting in a more
intuitive processing mode (Lieberman, 2007).

Implications for practice can also be drawn from our findings regarding
the direct effects of cognitive agpsals. These indicate that appraisals of a
situation as certain or uncertain may carry over to an unrelated situation, and
influence cognitive processing. Many workers are exposed to social and economic
uncertainty in the current labour market. Thus, §@man uncertain work

situation may lead workers to be less attentive when making decisions at work.

5.3. Limitations

This study has several limitations. First, our emotion induction method was only
partly successful in producing the experiment condstie aimed for, and our
findings should be interpreted with this in mind. The affective pictures were
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chosen based on validated ratings on valence and arousal, but arousal ratings in
our study deviated significantly from these. Particularly, the methtstifto

produce conditions that significantly differed in arousal. Furthermore, we were
unable to elicit high arousal in most subjects, with the highest mean score of
arousal being approximately 5 (out of 9) in the positive valence/high arousal
condition. Thus, whereas pictures seem to be a good method for inducing different
conditions of valence, they might not be the most appropriate method for inducing
differences in arousal. Recent studies have explored the possibility of using
affective film clips to imluce emotions in lab settin¢Schaefer, Nils, Sanchez, &
Philippot, 2010)Althoughfilm clips can be more ambiguous in content, which
creates problems when manipulating other aspects of emotion, they may be well
suited for eliciting states of high emotional arousal.

Second, EDA was the only measure of physiological arousal included in
the study. Although the inclusion of EDA represents a key advantage, we could
have included other measures from psychophysiology, such as heart rate and pupil
dilation. Different physiological measures of emotion do not necessarily converge
(Mauss & Robinson, 2008)and the inclusion of more than one measure could
have given us a more nuanced picture of the plogicdl aspect of emotion. On
the other hand, EDA has been found to capture small changes at lower levels of
physiological arousal better than other measures (Boucsein, 2012). Thus, it is
likely that we captured essential differences between individualsristudy.
Nevertheless, the inclusion of other physiological measures into JDM research
represents a promising alley for future research, and we hope to see further
applications of these in the future.

Third, our study has limitations with regards togé&neralisability and
relevance for redife settings. A laboratory setting is an artificial context for the
study of human behaviour in general, and particularly emotion (Mauss &
Robinson, 2009). The situation is likely to elicit specific emotions @ifitsid can
make people more aware of their cognitive and emotional processes. Moreover,
emotion variables explained only a small proportion of the variation in cognitive
processing, suggesting that factors other than those included in our study, are
moreimportant for cognitive processing. Furthermore, unlike experimental
studies in general, we are not able to draw any causal conclusions due to the use

of regression analysis. However, we were able to capture interesting findings
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concerning the relationshipetween different aspects of emotion and cognitive
processing.

Finally, our cognitive processing variable was based on -aegsit
guestionnaire that subjects answered after the experiment, requiring them to asses:
their cognitive processing in retrasg. This method allowed us to measure
several aspects of cognitive processing, circumventing an overly restrictive
definition of the phenomenon (e.g., attention to argument, stereotyping). We were
also able to partly validate the measures, looking at tékition with time spent
on solving the task. However, as with all sglport measures, we are dependent
on subjectsO ability and willingness to correctly assess and report their cognitive
processing. Thus, we encourage future research to continueiegpiow best to
capture the various aspects of cognitive processing with other means than self
report.

6. Concluding remarks
The valencébased approach has long dominated the study of incidental emotions
and JDM outcomes. By going beyond this approaehdiscovered that aspects
other than valence are important to explain emotional experience and its effects on
cognitive processingzindings highlight the importance of arousal, and motivate
for the inclusion of cognitive appraisals in future studies. sthdy further
demonstrates that both physiological and subjective aspects are essential to
emotional experience. To our knowledge, this study is the first of its kind to
explore the interplay between physiological arousal and cognitive appraisals.
Overall our study may represent one step towards an integration of the field, and
we can only hope that others will continue to expand the understanding of
emotion and its effects beyond the valehesed approach.
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Abstract
This preliminary thesis report providaseview of relevant literaturdor our final
master thesiBy adoptinga competing hypotheses design, we seek to investigate
how incidental emotions influence cognitive processing, and how gender
moderates this relationship. We present two framewtitabmay explain these
influences. The first framework is based othe concep of core affect (i.e.,
valence and arousal), and empirical findings indicating gender differences in
response to the same affective stimuliThe second framework is based on
theoretical and empirical insights frothe appraisatendency framework on
disaete emotions, and empirical findingsdicating gender differences in
experience of discrete emotions. We arrive at two competing eétsypotheses
that both provide explanationsf how emotions influence cognitive processing,
andthemoderating rolef gender in this relationshigt the end of the report, we
briefly outline how he research question will be investigated with an

experimental betweesubject research design.
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1. Introduction
A profound interest ithe interplay between emotions and thinking have emerged
within the judgment and decisiemaking (JDM) field, as scholars have come to
realisethat our judgments and decisions are not made based on Ocoldd cognitive
processes alone. According to Schwarz and Clore (20@QhotO aspeofsour
thinking were rediscovered the 1980s after having been absémtalong time.
Now, decades latethe notionthatemotions influence judgments and choices we
make is no longea controversial arguménOur affective states work asurce
of information, through affective, bodily and cognitive experiences. These sources
are informative regarding our cuntesituation, and we adopt our cognitive
processing strategy in order to match our percepubsituational requirements
(Schwarz, 2002).

A topic largely absent irthe JDM literature on emotions is gender
differences for an interesting exception seesBker, Pillsworth, and Flamson,
2004). This absence is apparentaimecent literature review on emotions and
decisionmaking in which gender is not mentioned once (Lerner, Li, Valdesolo, &
Kassam, 2015). This is surprising, as several studi¢seipsyctological field
have found differences in how men and women perceive, experience and respond
to emotional stimuli (e.g., Brody, Lovas, & Hay, 1995; Stevens & Hamann,
2012). These findings create reason to belignat the same emotional stimuli
may have dierential effects on JDM outcomé&s men and women. Thus we aim
at exploring whether and how gender moderdesinfluence of emotions on
cognitive processing.

Emotions differ from other affective states (e.g., moodshatthey have
Oan identifiableeferent,a sharp rise in time, limited duration, and often high
intensityO (Schwarz & Clore, 2007, p. 385). Thus their effects are relatively short
lived. Nevertheless, an important assumption underlying our research question is
incidental emotions. Unlikentegral emotionswhich arise fronthe judgment or
choice at hand (Damasio, 199#jcidental emotionsire not related tstimuli in
the current situation, but Opervasively carry over from one situatitimetoext,
affecting decisionshatshould, froma normative perspective, be unrelatedHat
emotionO (Blanchette & Richards, 2010, p. 803). This carryover process denotes
thatan emotion triggered in one situation automatically elgmnsotive to act on
this emotion towards targets unrelated ttee sourceof the emotion. Whereas
effectsof integral emotions can operate at both conscious and unconscious levels,

1
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effectsof incidental emotions typically occwithout our awareness (Lerner et al.,
2015). Incidental emotions influence peopleOs reaspningsses, and Ohawe
variety of rational and irrational influences on judgements, decisions, and
behavioursO (Pham, 2007, p. 19%).applying a competing hypotheses design,
we aim at investigating how incidental emotions influence cognitive processing,
and how men and women differ in cognitive processingaafsinction of

differential responses the same affective stimuli.

2. Key Concepts and Conceptual Models

Before we proceedith a more comprehensive literature review and hypotheses,
we will give a short outlineof main conceptsand how they relate to cognitive
processing to constitute two competing conceptual models.

Cognitive processing.Within literature on cognitive processing, dual
process theories have becortiee dominant perspectivee(g., Epstein, 1994;
Kahneman, 2003; Mukherjee, 2010; Stanovich and West, 2000). This framework
distinguishes between two basic ways individuals process information and make
judgments and decision$he first, anintuitive processing modes quick and
spontaneous and associatedth heuristic and effortless decisionaking,
whereasthe second, aranalytical processing modés slow and deliberate and
associatedwith systematic and careful analysi$he intuitive mode makes
relatively low ognitive demands, as opposed tte analytical mode, which
makes demands on individualsO cognitive capacity and requires high mental
effort. Research has repeatedly shawat emotions influence how individuals
process informationfdr reviews seefor exanple Schwarz and Clore, 2007).
However, findings have been inconsistent and mechanisms behind this influence
are not yet clear.

Core affect and discrete emotionsln pacewith increasing awareness
the central role emotions play, several attempts to quuoedisethe structure and
influence of emotions have emergeA. crude distinctioncan be made between
approachesategoising emotions predominantly alortbe dimensionsof valence
and arousal (e.g., Russell, 1980) and approaatygengfor a numberof separate
and distinctive emotional statéisat differ in many aspects beyond valence and
arousal (e.g., Ekman, 1994.convergence between different approaches can be
observed over time as scholars have tried to integrate concepts and empirical
findings, me example being RussellOs (2003) attempt to distinguish between

2
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affect representedy valence and arousal, ar@motional episodesn which
psychological processes other than affect are added. Russell (2003) defines core
affect as @neurophysiologial statethatis consciously accessible assimple,
nonreflective feelinghatis an integral blenaf hedonic (pleasuflispleasure)
and arousal (sleepwctivated) valuesO (p. 147). In our first @piaal model
(figure 1), valence and arousal playrucial role in explainindiow core affect

influences cognitive processirgnd how gender differences emerge.

Gender

Arousal
Affective > Cognitive
stimuli /
Valence processing

Figure 1. Conceptual model 1

Emotional episode§.e. discrete emotiongre atthe core of our second
conceptual model, constitutimgcompeting perspective on influenagfsemotions
and gender on cognitive processing. Lerner et al. (20dt)that although most
literature on emotiaes inthe JDM field has takera valencebased approaclhe
field has begun to realigbatvalence and arousal may not be sufficient to fully
explain the influence emotions can have on judgments and decisions. Several
authors (e.g., Smith & Ellsworth, 198Lerner & Keltner, 2000; Moors, 2013)
point to the importanceof cognitive appraisal$or understandinghe basis of
emotional experience and influence. We define discrete emotions wvitméhis
perspective as responses Oto ongoing, implicit apisrafssituationswith respect
to positive or negative implicatiorfer oneOs goals and concernsO (Schwarz &
Clore, 2007, p. 385Jhe main idea ighat different emotions are distinguishable
from each other based on distinct appraisal patterns. Thus, this perspective is
positioned betweethe two approaches outlined above; it realifesuniqueness
of different emotions, but argubatthey can be claggd alongalimited number
of dimensions. These appraisals playrucial role in our second conceptual
model (figure 2). In linewith this perspective on emotions, incidental emotions

influence cognitive processing through their influence on how pgapteivethe
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decisioamaking situation, i.e., through peopleOs appraisal tendencies (Lerner &
Keltner, 2000).

Gender

Affective y | Appraisal Cognitive
stimuli tendencies processing

Figure 2: Conceptual mode2

2. Literature Review and Hypotheses

2.1. Core affect, Gender, and Cognitive Processing

RussellOs (2003) definitioh core affect builds othe circumplex modebf affect
(Russell, 1980), viewing emotional experience as comphgeio interrelated
dimensionsof valence(pleasuredispleasure) androusal (sleepyactivated). In

the pleasuredispleasure dimensiothe emotion isthe individualOs assessmeit
oneOs current condition, and its value can be positive or negatikie.afousal
dimensionthe emotion isthe individualOs sens# energy and mobilization, and

its values carbe high or low. Core affect héiequently been included in models

to explain cognitive processirg individuals, anda large bodyof research have
documentedthat emotions have influential impact on cognitive processes (e.g.,
Forgas, 1995; Schwarz & Clore, 200The relationship between core affect and
cognitive processingnay varywith gender, aghe same emotional stimuli have
shown to elicit differenlevels and arousal and valence in women and men (Wrase
et al.,, 2003). We will further elaborate on these components to develop
hypotheses about how core affect influences cognitive processintheode of

gender within this relationship.

2.1.1. CoreAffect and Cognitive Processing

Valence and cognitive pocessing.Theaffect infusion model (AIMdxplains @e
process whereby affectively loaded information exerts an influence on and
becomes incorporated intine judgemental process, entering inttee judgeOs
deliberations and eventually colouritige judgemental outcomeO (Forgas, 1995,

p. 39). The model assumethat affective states interaetith cognitive processes
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as they inflence which cognitive construcise availabldor use in constructive
processingof information. Individuals tend recall information congruevith
their current feelings (Bower, 1981), and use how they feel @tanget as basis
for their judgemers(Schwarz & Clore, 1988). Based tre affectasinformation
hypothesigSchwarz, 1990), emotions becoraglirect basidor decisionmaking.
Unpleasant emotions sign#hat the situation is problematic and threatening,
which requirethe individual to process information more carefully, thereby
fostering analytical processing (Schwa2000).Pleasant emotions do not signal
the same threat and problems, making individuals attend more texptng
knowledge structures and routines, which tend to trigger intuitive processing
(Blanchette & Richards, 2010).

Pleasant emotions aespirically related to individuals being more prone
to the fundamental attribution error, i.e., overestimation of othersO actions being
driven by personal disposition rather than situational factors (Forgas, 1998), more
top-down reasoning (Oaksford, Morri&rainger, & Williams, 1996), and the use
of a less thorough processing mode (e.g., Batra & Stayman, 1990). Thus,
individualsO emotional state come tfiu@nce their judment, in termsf which
cognitive processingmode they are likely to adopt, andltimately also their
decisioamaking. Despite some contradictory findings (e.g., Isen, Rosenzweig,
and Young (1991) founthat positive affect promotes systematic processitigg,
main streanof researchon cognitive affechas concludedhat negativeaffectis
related to analytical processing atitht positive affect is related to intuitive
processing (Schwarz & Clore, 200Based onthe above findings, we can
hypothesis:

Hla: Valence will mediatethe relationship between affectivetimuli and
cognitive processingParticipants in the negative affect condition will display
higher levels of analytical processing than participants in the positive affect
condition.

Arousal and cognitive pocessing.Although not synonymous, arousal
and stressare closely related. Stress can be definedaastadeof high general
arousal and negatively tuned but unspecific emotion, which appeas as
consequencef stressors (i.e., stregsducing stimuli or situations) acting upon
individualsO (Boucsein, 201@, 318). Thus, it follows fronthe definition that
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arousal isan essential pardf stress. Arousal ia bodily experiencéhat informs
theindividual about its current condition (Schwarz & Clore, 2007)

Acute and severe stredsas shown to impaicognitive functions of the
prefrontal cortex (PFC)and switch controbf behaviour and emotion to more
primitive brain circuits, includingthe amygdala (Arnsten, 2009). Under
conditionsof psychological stresshe amygdala activates stress pathways, whic
evokes high levelsf dopamine and noradrenaline. Whereas this impagPFC
regulation,the amygdala function is strengthened. Other neural regions activated
under such conditions include basal ganglia, ventromedial prefrontal cortex,
lateral temporalcortex, and dorsal anterior cingulate cortebuman attention
Oswitches from thoughtful OtpanO contrdly the PFCthatis based on what is
most relevant tdhe task at hand to Obottamp® contrdby the sensory corticesO
(Arnsten, 2009, p. 4). This deh in the brainOs responses can also be sean as
switch fromthe C-system, i.e.the reflective system, tahe X-system, i.e.the
reflexive system (Lieberman, 2007). A= brainOs responses swifotm slow
and thoughtful regulatiohy the PFC tothe more rapid and reflexive responses
the amygdala, individualsO working memory and reasoning abilitiesnpgéréd
(Pham, 2007). Followindiiebermar®s (2007) revievihe X-system andhe C-
system correspond roughly tbe intuitive and theanalyti@al processingnodes
respectivly. Based on this, we hypothesis

H1b: Arousal levels will mediatthe relationship between affectivaimuli and
cognitive processing. Arousal will be negatively related to analytical processing.

2.1.2. Gender ferencesin Core Affect and Cognitive Processing

Gender differences in cognitive processing are related to both valence (e.g.,
Stevens & Hamann, 2012) and arousal (e.g., Bradley, Codispoti, Sabatinelli, &
Lang, 2001). Gender differencesdare affecthave been attributed to genotypic
differences inthe nervous system, ae neural networks uselly women and

men differ when processing emotional information (Hofer et al., 2006). Women
have been found to respond more strongly to negative emotional istimul
contrast to men who tend to respond more strongly to positive emotional stimuli
(Stevens & Hamann, 2012). Whereas women display activatiotheneft
amygdala during negative emotional conditiotise same holdsfor men in
positive emotional condiins. Hence, there is medaalytial evidencefor the
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notion Ghatthe amygdalaa key regionfor emotion processing, exhibits valence
dependent sex differences in activation to emotional stimuliO (Stevens & Hamann,
2012, p. 1578).

Women show higher levelsf arousal than men when they experieace
negative emotional state, an efféloatis stronger when they are presentath
threatening stimuli (Bradley et al., 2001). Furthermavemen showstronger
coupling between ratingsf unpleasantness and arou#@an men, and ratthe
most unpleasant pictures as more arousing than men (Bradley et al., A201).
pleasantnessherewasa tendencyfor men to show stronger positive correlation
between rating®f pleasure and arousal, afr men to findthe most pleasant
pictures more arousing than women. Overall, women have shown to be more
reactive to unpleasant pictures and found these pictures more arousing, compared
with men. Regarding pleasant picturése results are more inconsistent. Whereas
Bradley et al. (2001) found men to haveigher arousal thamvomen when
presentedwith positive stimulj Johnsen, Thayer, and Hugdahl (1995) found
higher arousal levels iwomenalsofor positive stimuli.Neverthelessbased on
themain streanof researclwe hypdhesi®:

H2a: In the negative affect condition, women will respond more negatively and
show higher levelsf arousal than men.

H2b: In the positive affect condition, men will respond more positively and show
higher levelof arousal than women.

Based on allof the above, we can hypothesighe following about gender
differences in cognitive processing:

H2c: In the negative affect condition, men will display higher lewlanalytical
processinghanwomen

H2d: In the positive affect conditignwomen will display higher levelsf
analytical processinghanmen.

2.2. Discrete Emotions, Gender, and Cognitive Processing

In an attempt to expand our understandofgincidental emotions and their
effects, Lerner and Keltner (2000, 2001) pointtie importanceof examining
discrete emotions and cognitive appraisals underlying thEse.appraisat
tendency framework(ATF) postulatesthat incidental emotions predispose

7
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individuals to appraise future situations in certain ways, with consequences for
JDM outcomes. Angie, Connelly, Waples, and Kligyte (2011) found support for
this perspective in their meta-analysis. Overall, discrete emotions were found to
have moderate to large effects on JDM outcomes in ways that could be explained
by predictions derived from ATF.

The significance of looking beyond core affect, and to cognitive
appraisals, is also supported by findings suggesting that emotions of the same
valence and arousal differ in essential ways, including different depths of
processing, facial expressions, brain hemisphere activation, central nervous
activity, autonomic responses and antecedent appraisals (Lerner et al., 2015).
Emotions of the same valence have shown to produce differential effects on
cognitive processing, and emotions of different valence have shown to produce
similar effects (e.g., Tiedens & Linton, 2001; Lerner & Tiedens, 2006;
Bodenhausen, Sheppard, & Kramer, 1994). Bodenhausen et al. (1994) found that
sadness and anger had opposite effects on cognitive processing, with angry
individuals relying more on stereotypes and heuristic cues. In a related study,
Bodenhausen, Kramer, and Sisser (1994) found that happy individuals made
more stereotypic judgments (i.e., based on intuitive processing), indicating similar
effects of anger and happiness.

Differences between discrete emotions also persist when arousal is taken
into consideration. Anger and fear are similar in both arousal and valence, and
should, according to the circumplex model of affect (Russell, 1980), be similarly
related to judgment and decisions. However, angry and fearful individuals make
opposite responses on risk perception. Angry individuals tend to make optimistic
judgments of future events, whereas fearful individuals make pessimistic
judgments (Lerner & Keltner, 2001). Moreover, happy and angry individuals have
been found to make similar judgments, also contradicting the valence-based
approach (Lerner & Tiedens, 2006). We will further elaborate on ATF in order to
develop hypotheses about how discrete emotions influence cognitive processing,
and how gender may moderate these effects.

2.2.1.The AppraisatTendency Framework and Cognitive Processing

ATF specifies six cognitive appraisal dimensions, based on analyses performed by
Smith and Ellsworth (1985): Pleasantness, anticipated effort, certainty, attentional

activity, self-other responsibility/control, and situational control. Smith and
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Ellsworth (1985) foundhat Oemotions varied systematically along eafcthese
dimensions, indicatinga strong relatin betweenthe appraisal of oneOs
circumstances and oneOs emotional stateO (p.T8&3nportanceof cognitive
appraisals in emotional experienceaisommon argument among contemporary
emotion theorists (Power & Dalgleish, 2007). What makes ATF novelnas
analytic framework isheargumenthatthese dimensions are not only releviamt
classifying emotional experience, but al&w making predictions about how
incidental emotions influence JDM outcomes. Lerner and Keltner (2000, 2001)
arguethat each emotion can potentially influence individuals to perceive new
situations in wayghat are similar tothe cognitive appraisalshat causedthe
emotion:

Drawing on evidencg¢hateach specific emotiorg) is definedby a setof
central dimensions and )(llirects cognition to address specific problems
or opportunities, we hypothesisieat each emotion activates cognitive
predisposition to appraise future events in hvigh the centralappraisal
dimensionsthat triggered the emotion B what we call an gmaisal
tendency. In short, appraisal tendencies are -dioatted processes
through which emotions exert effects on judgement and choicethatil
emotioneliciting problem is resolved. (Lerner & Keltner, 2000, p. 477)

In short the carry-over processof incidental emotions workby colouring the
perception and interpretatioof new stimuli througha sequenceof appraisal
emotionrappraisatendency

A key argument in ATF isthat emotions influence judgment and
decisioamaking beyond valence and arousaérfier & Keltner, 2000), which
findings above illustrate. Tiedens and Linton (2001) argl@t cognitive
componentsof emotions become particularly important when investigating
cognitive consequences emotions, such as cognitive processing. ATF offers
opportunities to make specific predictions on how emotions influenseecific
outcome, in this case cognitive processioganalysing appraisal tendencies on
dimensions relevanfor this outcome. Lerner and Keltner (2001) argbat
certainty and control are especially relevéomt JDM outcomes. We arguihat
anticipated effortalso is important whenthe outcome variable is cognitive
processing.

Certainty can be defined astt@ degree to which future events seem
predictable and comehensible (high) vs. unpredictable and incomprehensible
(low)O (Lerner & Keltner, 2000, p. 479). Tiedens and Linton (2001) fihatd
emotions characterisday certainty appraisals promoted higher lev&#isntuitive

9
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processing in subsequent situationsmpared to emotions associatedth
uncertainty appraisals. Bagneux, Font, and Bollon (2013) found similar results.
Participants inducedvith uncertainty emotions (fear and sadness) engaged
more in analytical processing, compared to participants indwaéd certainty
emotions (anger, happiness, disgust), who engaged more in intuitive information
processingBased on this, we can expect individudigtperceive low certaintjo
engage in higher level®f analytical processing in order to increatde
predctability and comprehensibilityf the situation, whereas individuals who
perceive high certainty do not fettle need to analys#he situation and will be
more intuitive in their processing.

Control is defined astBedegree to which events seem to baeught about
by individual agency (high) vs. situational agency (low)O (Lerner & Keltner,
2000, p. 479). Relating this to cognitive processing, we can expett
individuals who perceive low control will engage in analytical processing in order
to try to restorea comfortable levebf control (even if this is not possible from an
objective pointof view). Individuals who perceive high control will not fagke
neda to do so, and thus will be more intuitive in their processing.

Finally, anticipated effortconcerns e degree to which physical or
mental exertion seems to be needed (high) vs. not needed (low)O (Lerner &
Keltner, 2000, p. 479). As previously notedhabytical processing demands
mental effort from individuals. Based on this, we can expietindividuals who
anticipate low effort will be more intuitive ake situation signals to therthat
high mental effort is not needed. Equally, individuals whacgr#te high effort
will engage more in analytical processing to match their perceptisituational
demands. Based on this we hypothesise:

H3: Appraisal tendencies will mediatke relationship between affective stimuli
and cognitive processing.

H3a: Perceived certainty will be negatively related to analytical processing.
H3b: Perceived control will be negatively related to analytical processing.

H3c: Perceived anticipated effort will be positively related to analytical
processing.
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2.2.2. Gender DOferences in Discrete Emotions and Cognitivedéessing

As noted inthe section about core affect, several studies fraaaropsychology
have found differences in how men and women respond to emotional stimuli.
Interestingly, Wrase et al. (2003) found these differences in brain activation also
when male and female participants had similar lee¢lsalence and arousal.
Evidence on gender and etions fromthe JDM field is scarcer, but some studies
have found gender differences in discrete emotions, especiatlyeinase of
negative emotions. Brody et al. (1995) fouhdtstimuli expected to induce anger

in participants, elicited more fear @idition to anger) in female participants than

in male participants. Lerner, Gonzalez, Small, and Fischhoff (2003) finatd
men and women reported different emotions atersame negative emotional
stimuli. Similar tothe above, women reported more ffeand less anger than men.
They argueahatthese differences in saléported emotions could expla@iarge
portion of the gender differences they found in risk perceptions (men estimated
lower risk than women). Consistenith the assumption®f ATF outlined above,

the gender differences in risk perceptions may be attributed to female appraisals
corresponding to fear, and male appraisals corresponding to anger.

Gender differences in discrete emotions are also consistéht a
functionalist perspective ommotions, in which emotions are seen as having had
adaptive value in fundamental ktasks (Ekman, 1992). Different emotions may
be appropriatfor men and women inthe same situation becaus# gender
differences in biological attributes as well as abhgiprescribed roles. Fessler et
al. (2004) argud¢hatsuch differences are particularly prevalent when it comes to
anger,with male anger being more adaptive in an evolutionary perspective. It
must be notedthat there are several studigbat have not fand gender
differences, orthat have not commented on whether they have found such
differences. One possible reastor this is that several studies have asked
participants to recall episodes in which they teltertain emotion, rather than
having exposethem tothe same external stimuli.

Based onthe above evidenceof gender differences in emotional
experience we assuntbat the same negative emotional stimuli may trigger
differences in discrete emotions in men and women. We have been unable to
uncoverconsistent findings suggesting similar differenaé$ regards to positive
emotional stimuli, and therefore we do not assume any gender differertbes in
positive affect condition here.
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H4a: In the negative affect condition, men will report higher levefsanger
compared to women, whereas women will report higher lefdisar compared
to men.

H4b: In the positive affect condition, men and women will report similar feelings
of happiness.

Based o the ATF framework, we can assuntieatthe gender differences
in emotional experience lead to different appraisal tendefaiesen and women
in the subsequent decisiemaking situation, leading to differences in cognitive
processing. Table 1 depicts aitive appraisals underlyingpe emotions we have
identified above, appraisal tendencies they trigger, and conseqdencegnitive
processing. We have chosen to focus onlyhedimensions identified as relevant
above (see Smith and Ellsworth (198 a thorough descriptionof all

dimensions).

Table1l: Emotions and their corresponding appraisal tendencies

Negative affect Positive affect

condition condition
Fear Anger Happiness
Certainty Low High High
Anticipated effort High Medium Low
Control Low High High
Pleasantness Low Low High

Appraisal Tendency

Perceive events as
uncertain and
unpredictable and
not under human
control, demanding
high physical or
mental effort

Perceive events as
certain and
predictable and
under human
control, demanding
neither high or low
physical or mental
effort

Perceive events as
predictable and
under human
control, demanding
little physical or
mental effort

Influence on
cognitiveprocessing

Analytical
processing

Intuitive processing

Intuitive processing

Table 1 depicts cognitive appraisals underlyiihg emotions we have identified
above, appraisal tendencies they trigger, and consequdncesognitive
processing. We have chosen to focus only on dimensions identified as relevant
above (see Smith and Ellsworth (198 a thorough descriptionof all
dimensions). Relating this to gender differences described above, we can predict:

12
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H4c: In the negative affect conditionvomen will display higher levelsof
analyticalprocessig than men.

H4d: In the positive affect condition, both men and women will display intuitive
processing.

2.3. Competing Hypotheses

The review above showthat the two frameworks we have presented predicts
opposite effect®f emotions and gender on cognitive processing. Thus, they can
be viewed as competing setshypotheseshatboth provide explanations how
emotions influence cognitive processing, d&meimoderating ole of gender in this
relationship.

3. Methodology

Theresearch question will be investigateidh an experimental betweeubject
research design. We will conduatlaboratory experiment consistingf two
conditions: positive and negative affect. Each round will host five participants
randomly assigned to onef the two conditions. Our sample will consisf
students recruited from Bl Norwegian Business School thrdJUniversity of
Oslo. We aim at reding a minimum of 120 participants in order to reaeh
sufficient numbeof men and women ithetwo conditions.

Before we starthe experiment, participants will be connectedte sudo
logger for measurementf skin conductance response (SCR), in prideseta
baseline. The SCR will be used to measure arousal levefsparticipants
throughout the entire experiment.The experiment will startby showing
participantsa picture (either positive or negative depending on condition) from
the International Afective Picture System (IAPS) (Lang, Bradley, & Cuthbert,
2008), followedby the selfassessment manikin (SAM) valence and arousal
(developedby Lang (1980), cited in Lang et al. (2008)). In order to measure
discrete emotions, participants will be askeda) indicate which emotions they
are experiencin@y choosing froma list of alternatives, and (b) indicatde
intensityof theemotions they are experiencing @acale from 1 (only slightly) to
5 (extremely).The participants will then be presentedth the Asian disease
problem(gain frame) developeoly Tversky and Kahneman (198T)hedecision
making task will be followedby a cognitive processing questionnaire measuring
the degreeof intuitive and analytical processing duritige task (Sinclair, 204;
Bakken & Haerem, 2011), ana shortened versiomf Smith and EllsworthOs
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(1985) appraisal questionnaire measuring perceived certainty, control, and
anticipated effort o scale from 1 (not at all) to 11 (extremely).
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