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Rational Emotions

Abstract

We present here the concept of rational emotionsotiens may be directly
controlled and utilized in a conscious, analytishian, enabling an individual to size up a
situation, determine that a certain “mental stéestrategically advantageous and adjust
accordingly. Building on the growing body of littmee recognizing the vital role of
emotions in determining decisions, we explore th@glementary role of rational choice
in choosing emotional states. Participants playedrole of “recipient” in the Dictator
Game, in which an anonymous “dictator” decides Howsplit an amount of money
between himself and the recipient. A subset ofpieats was given a monetary incentive
to be angry at low-split offers. That subset denratsd increased physiological arousal
at low offers relative to high offers as well asrmanger than other participants. These
results provide a fresh outlook on human decisi@king and contribute to the

continuing effort to build more complete modelgational behavior.



Introduction

Classical models of social decision-making, devetbpithin the framework of
game theory, assumed individuals are purely rakibeangs, striving to maximize their
absolute gains. However, this is not always the,cas was compellingly demonstrated
by the failure of these models to predict actuaindn behavior in elementary games
(Roth, 1995; Sanfey & Dorris, 2008). ConsequentByw models have been proposed, in
which individuals are assumed to care about otheyeps’ payoffs in addition to their
own, taking into consideration specific factorstsas inequity and reciprocity (Fehr &
Schmidt, 1999; Bolton & Ockenfels, 2000; Rabin, 398owak, Page & Sigmund, 2000;
Camerer & Fehr, 2006). At the same time, emotioth @ecision research revealed that
emotions play a vital role in determining decisioaad began unveiling the involved
neural circuits (Bechara, Damasio, Tranel & Dama$R97; Sanfey, Rilling, Aronson,
Nystrom & Cohen, 2003; Bechara & Damasio, 2005;f&gr2007; Weller, Levin, Shiv
& Bechara, 2009; Boskem & De Cremer, 2010).

“Mental equilibrium” is a recently proposed modeat is based on these findings
and suggests a more global approach (Winter, Gawcedo, Mendez-Naya 2010). While
assuming, as classical models do, that individuale only about their own monetary
payoff, it is nonetheless capable of explaining harbehavior in various game settings.
A hallmark of the model is the assumption thatvidiials are capable of choosing their
own “mental states,” adjusting their emotions (efgelings of anger) and preferences
(e.g., preferences for fairness). This mental statebe observed by others and thus serve
as a “commitment device,” locking the individualtana certain course of action

(Yamagishi et al., 2009). When all players are evetbwith this capability, a “mental



equilibrium” can be established in which each imtliial can maximize his gains by

choosing a particular mental state. Specifical tmodel brings forward the concept of
rational emotions: with the appropriate monetageirtives, an individual can analyze a
given situation and respond strategically by geelyirentering a mental state. Thus, an
individual can consciously and directly control bimotions, thereby creating a situation
in which these emotions affect his decision-makpngcesses in a way that is beneficial
to him.

Kahneman and Frederick (2002) partitioned thoughtcgsses into two
categories, generically named “system 1” and “syps2&. An elegant addition to the long
chain of “dual processes” theories of cognitioms tiartition characterizes “system 1” as
automatic, effortless, and operating on affectivetent, as opposed to the controlled and
analytic “system 2.” This type of distinction is afisl in articulating an important
property of the current work, namely, that we foomsthe issue of exercising cognitive
control over emotions, and in particular the debibe generation of affect. We are not
concerned with the immediate valuation and respoosEfective content mediated by
“system 1”; rather, we are interested in the slowletiberate emotional reaction that is
mediated by “system 2.”

The Present Study

To explore this notion of conscious tuning of méstates, we used a variation of
the Dictator Game (DG) (Forsythe, Horowitz, Sa\dnSefton, 1994). As in the original
game, a “dictator” was asked to decide how to gliamount of money between himself
and a “recipient.” However, in this version, reeipis were given incentives to feel

specific emotions when presented with high or loffiers. Recipients’ physiological



arousal was monitored during the presentation f@frefwhich were collected in advance
from dictators. In addition, participants answepEs$t-game questionnaires designed to
capture the nature of their emotions. We hypotleesihat participants would react to the
monetary incentives by developing the appropria#difigs. These would be manifested
in (a) higher arousal in the face of relevant affgiMarci, Glick, Loh & Dougherty,

2007), (b) self-reports of heightened emotionsrdyuthe presentation of relevant offers

and immediately after the game, and (c) increasdtigeness in “angry” participants.

Method
Participants

A total of 106 participants were recruited througgtvertisements in the Hebrew
University campus at Mt. Scopus and via the DeptPsychology's on-line subject
recruitment system. The final sample consistedréty subjects (27 males) with a mean
age of 24.5 (S.D. 3.8). Technical problems prewktite collection of physiological data
from 16 participants, who were excluded from aldlgees. Participants received either
10 NIS & $2.50) or academic credit as participation fee.
Stimuli

DG offers were collected in advance from 42 stuslesft Hadassah College
Jerusalem who played the role of "dictators". Badicated how he would split a sum of
10 NIS between himself and an anonymous recipieotr offers (10, 5, 3, & 0 NIS)

were used as stimuli and the average offer (4.5 WE$ made known to participants.

Y For "angry" participants: an increase in both aatoit measures used (skin conductance and heart rate
For "happy" participants: an elevation in hearé raly.



Procedure

Participants played the role of recipients in a Z&iant. They were randomly
assigned to three different treatments (n=30 irhjeaad were given incentives to feel
specific emotions when presented with high or Igit offers. “Angry” participants
were given a bonus of up to 5 NIS $1.20) for feeling angry when presented with low
offers. “Happy” participants were similarly rewaddér feeling happy when presented
with high offers. A third group of “calm” participés was rewarded for remaining calm
in the face of all offers. The reward to “Calm” fieipants was offered in order to avoid
differences in arousal due to passivity. A constaottage (0.5V) system (Atlas
Researches, Hod-Hasharon) recorded Skin Conductaews (SCL) and ECG while
offers were presented.

Skin Conductance Responses (SCRs), defined asatbest increase in SCL
within a time window were extracted from the SCLasigrement. SCR amplitude (in
pnSiemens) and latency (defined as the time, inrsezauntil the beginning of the SCR)
were computed for a “long” time window (LW), 0-12&er offer presentation onset, and
a "short" time window (SW), 1-5s after offer pretsgion onset. Heart rate (mean BPM)
was extracted from the ECG signal recorded in thE29 (“long”) time window.
Subsequently, a difference scardor each participant was computed by subtractiveg t
responses to low offers from the responses to diifgins.

Participants were informed that their bonus wouéd domputed based on the
physiological data collected during the game. Bigdints in the “angry” and “happy”
conditions received full bonus (5 NIS) if larger B@mplitude (LW) and increased HR

were recorded during low/high offers than durinigosther offers. If increased responses



were observed in only one of these measures, jpanits received a partial bonus (2
NIS, ~0.5%), otherwise they received no bonus. Ha tCalm” condition, subjects
received the full bonus if their HR during low3) and high ¥5) offers were within £1
BPM of each other, partial bonus if they were witdi2 BPM of each other, and no
bonus otherwise.

After reading the rules of the game participantseneonnected to the electrodes
and left alone in the room in front of a 17" CRImputer screen for the duration of the
game. Six offers were presented to each particig@@sponses to the first offer (5NIS,
equal split), used to familiarize the participantth the mechanism, were omitted from
all analyses. The rest of the offers were presemte@ndom order. Participants were
informed that, in addition to the bonuses and @iqgpation fee, they would be paid the
amount of money offered to them in two randomlestdd offers.

Afterwards, the participants were left alone intlieo room and asked to fill out a
short questionnaire, which would not affect theay@ff. The questionnaire included two
vignettes, adapted from Lerner, Goldberg & TetldtR98) and Hamilton & Sanders
(1981), titled "Case: Used Car Salesman" and "C&smstruction Worker". Both
vignettes described a harm resulting from the gegice of a person, with the first
describing monetary harm to an anonymous costuncéttee second hypothetical bodily
harm to the participant himself. Following eachngge, participants completed five
Likert 7-point scales ranging from 1 to 7, assassireir punitiveness toward the worker
described in the vignette, as described in the efpentioned papers. The items were
collapsed across each vignette to create two imikpe punitive measures with a

Cronbach's alpha of 0.81 for the first vignette &@R for the second. The results of



these scales were used as proxies for participantd' of anger, in accordance with the
finding of Lerner, Goldberg & Tetlock (1998) thaglative to neutral emotion, anger
activated more punitive attributions (e.g. amouhtblame) and harsher punishment.
Finally, participants were asked direct questidnsua their emotions and attention level

at the moment of answering and throughout the game.

Results

Psychophysiological measures

A one-way analysis of variance (ANOVA) of Skin Caethnce Response (SCR)
amplitude revealed a significant effect of conditim the “long” time window (LW:
F(2,87) = 7.914, P=0.001, SW: F = 2.997, P=0.0Bajrwise comparisons showed that
“angry” participants responded more strongly to loffers than to high offers, relative to
both “calm” (LW: P<0.006, Bonferroni corrected) aridappy” participants (LW:
P=0.001). A one-way ANOVA of SCR latency reveadesignificant effect of condition
for both the “long” and “short” time windows (LW: £7.470, P = 0.001, SW: F=4.439,
P=0.015). Pairwise comparisons showed “angry” padnts responded more slowly to
low offers than to high offers, relative to “happparticipants (LW: P=0.001, SW:
P=0.023, Bonferroni corrected). However, the défese between the response latencies
of “angry” and “calm” participants only approachsinificance (LW: P=0.064, SW:
P=0.057). Moreover, an analysis of heart rate dedea significant effect of condition
(LW: F(2,87) = 9.851, P<0.001). Pairwise compargsehowed “angry” participants’ HR
was more elevated in low offers than in high offeedative to both “happy” (P<0.001,

Bonferroni corrected) and “calm” participants (F3B). A summary of these findings is



displayed in Fig. 1. Notably, across the boardstatistically significant differences were
found between the responses of “happy” and “calartipipants (P>0.4).

Fig. 2 displays the average response during theeptation of all offers. The
results of an ANOVA performed on these data warelar to those mentioned above.

Post-game questionnaires

As expected, “angry” participants were found torbere punitive according to
the first punitiveness measure (N=30, M=5.69, SB5Pthan were “calm” and “happy”
participants (N=60, M=5.28, SD=1.19). The differeneas statistically significant (t-test,
P<0.05, one-tailed). However, this result was replicated in the second measure
(“angry”: M=5.20, SD=1.38, “calm” and “happy”’: M=93, SD=1.48, t-test, P>0.2, one-
tailed).

“Angry” participants’ reported feeling levels of ger after the game (M=3.43,
SD=1.85) were higher than those of other partidpa(M=2.17, SD=1.51). The
difference was significant (t-test, P=0.001, onk&th. However, “happy” participants’
happiness level after the game (N=30, M=4.33, SPAlwas undifferentiated from that
of other participants (N=60, M=4.33, SD=1.53), ¢t P>0.9, one-tailed). There was
also no effect of condition on participants’ regartlevel of concentration (one-way
ANOVA, F(2,87) = 0.389, P>0.6). This lasting angdr“angry” participants fits well
with previous research associating anger with camable cognitive carryover effects,
which include a lasting impact on a wide range wfgments and decisions (Larsen,
2000). In addition, “angry” participants reportedeling more angry at low offers
(M=3.73, SD=1.86) than other participants (M=2.@&1)=1.42). The difference was

significant (t-test, P=0.003, one-tailed). Convbrsthappy” participants’ reported level
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of happiness when presented with high offers (MZ5SD=1.27) was not significantly
higher than that of other participants (M=5.07, 3049), (t-test, P>0.1, one-tailed). A

summary of these findings is displayed in Fig. 3.

Discussion

Taken together, our results show that “angry” pgréints felt more anger than
other participants when presented with low offerstie DG, developing a “rational
emotion” that influenced their cognitive processmsen after the game was over.
Impressively, they managed to rapidly up- and doggulate their level of arousal at
will, summoning the affective reaction as neededweler, these findings generally did
not extend to other participants, who respondethénsame way to “low” and “high”
offers. Thus, we provide evidence for a primark lin the chain of events leading to an
emotionally influenced decision, namely, the dexisio enter consciously an emotional
state.

Emotions have been shown to play an important mleshaping economic
decisions. For instance, anger has been found derlie “altruistic punishment” in the
public goods game, in which the group benefitsnttost when all participants cooperate.
Individuals punish those who do not cooperate, evban the punishment is costly to
them and yields no material gain (Fehr & Gachté02). Angry people have also been
demonstrated to choose economically inferior 'lehgt' gambles over superior 'safe-bet’
gambles (Leith & Baumeister, 1996). The notion thatotion may be regulated in a
conscious manner is well grounded in the psycholiditerature, though little work was

published on the generation of emotions outsidecih@ext of expectations (Larsen,
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2000; Ochsner & Gross, 2005; Gross & Thompson, 20Elgado, Gillis & Phelps,
2008).

Emotions may be manipulated indirectly, for exampleen a person recalls
emotionally laden life events (George et al., 198896). However, emotions are often
characterized as resistant to direct cognitive robntunlike actions and thoughts
(Baumeister, Vohs, DeWall & Zhang, 2007). Typicallye emotional response has been
characterized as impulsive, regulated — if at albrly when already in progress. A
prominent example is the influential “somatic markgpothesis,” which contends that
bodily states and immediate emotional responseg aldundamental role in driving
choice behavior (Bechara & Damasio, 2005). Ourltesndicate the opposite may also
be true: rational processes may play an importalet in directing that same emotional
response.

Previous studies have shown that the outward egjme of emotion, anger in
particular, may be used strategically by an indiaidto gain an edge, for example in
bargaining (Sinaceur & Tiedens, 2006). Furthermdeanir and colleagues have recently
shown that, when a certain emotional state may $igpects achieve a certain goal, they
prefer engaging in an activity likely to bring theémthat emotional state (Tamir, Mitchell
& Gross, 2007; Tamir, 2009). We show that such stdjent, complete with
physiological components, can be achieved in acdimeanner and demonstrated in a
standard game setting. Thus, another level of cexityl is added to the interplay of
emotional and rational processes.

Importantly, while “angry” participants successyuthaximized their reward by

acting according to the monetary incentive andiggetthe bonus, “happy” participants
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did not. Admittedly, measurements of arousal maytw& anger better than happiness:
the increase in HR that has been associated wihitess is weaker than that associated
with anger, and no effect on SCR was expected éar2000). However, “happy”
participants' written reports also did not reveaireéased happiness. Before turning to
possible explanations of these findings, we wish pmnt out that this lack of
physiological response provides support for thermdl validity of the measurement,
which reflects a genuine state rather than padidg attempts to "cheat" (i.e. use
techniques to artificially increase their arousal).

One way to account for the lack of symmetry betw&amgry” and “happy”
participants' responses is to consider Kahneman Taretsky's influential prospect
theory, according to which losses loom larger tgams (Kahneman & Tversky, 1979).
Participants may have referred to the average dHeBNIS) as a reference point,
considering lower offers as “losses” and higheresfas “gains.” Consequently, they
were more sensitive to low offers and became masdyeemotional about them. Indeed,
negative emotions have previously been associaiu neceiving low offers in the
related Ultimatum Game (Guth, Schmittberger, & Safre, 1982; Pillutla & Muringhan,
1996; van't Wout, Kahn, Sanfey & Aleman, 2006; Ghap, Kim, Susskind & Anderson,
2009). Moreover, reactions to unfair UG offers hdwen associated with increased
activation in brain areas including the antericsuila, which has been associated with
negative emotions and autonomic arousal (SanfdimdgiAronson, Nystrom & Cohen,
2003; Critchley, Elliot, Mathias & Dolan, 2000). lletla and Muringhan (1996)

concluded that although anger did not predict falhe rejections in their UG experiment,
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the similarity of anger and rejection results engated anger's importance in subjects’
decisions.

Another possible explanation for this asymmetrythiat the development and
demonstration of negative emotions, anger in padic is constantly inhibited (for
example, by social norms) and that in our expertmenly “angry” participants were
given a (socially legitimate) reason to relax thwintrol and succumb to anger. Hence, it
is only ongoing emotion regulatory processes, raten the plethora of possible mental
states, that may be consciously controlled in @misituation. An important conclusion
from these analyses is that the ability to choogkenter a mental state may be limited,
with deviations from a certain “menu” of availaldenotional options being difficult or
even impossible.

Finally, this work may be viewed as a prelimingpoyoof of concept” of rational
emotions. For now, important questions such asstiope of the concept, the neural
correlates associated with it, and its implicatimeyond the theoretical framework of

“mental equilibrium” remain open.
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Figure 1. Skin Conductance Response (SCR) amplitude and Re#e (HR), 0-12s after
offer presentation onset. Bars represent mean amdplof skin conductance response for
high and low offers of participants in each corutiti Lines represent mean heart rate

during the presentation of high and low offersoEbrars: +S.E.M.
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Figure 2: Skin Conductance Response (SCR) amplitude arahdgtcollapsed over
offers. Bars represent mean response amplitudecalm;” “angry,” and “happy”
participants, 0-12s and 1-5s after offer presemabnset. Lines represent mean response

latency in these time windows. Error bars: £S.E.M.
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