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ABSTRACT

This study investigated the effects of anger on intertemporal choice from three dimensions: state anger, trait
anger, and the behavioral approach motivation system (BAS). Also, the study tested whether a delayed larger
(LL) reward is risky compared to an immediate smaller (SS) reward. Participants (N = 160) were randomly
assigned to either the anger or the neutral condition. Results showed that people with higher BAS scores tended
to prefer a SS reward over a LL reward when they were in a temporarily angry mood. Furthermore, results pre-
sented an interactive effect between trait and state anger on choice preference for SS rewards in the anger con-
dition. In addition, a negative relationship was shown between the individuals' preference for SS rewards and the
individuals' preference for risky gains in decisions under uncertainty, which indicated that a future reward in
intertemporal choice is risky. Both the effect of the BAS and the interactive effect between trait and state anger
were explained from the perspective of risk preferences. These results suggest that both situational and biolog-
ical-based affective information shape decisions and that the perspective of risk preference is the underlying
mechanism for the impacts of emotions on decision-making.

© 2017 Elsevier Ltd. All rights reserved.

1. Introduction

Incidental emotions, generated from sources unrelated to the deci-
sion-making tasks, influence subsequent decision-making processes.
Considering people have differences in levels of dispositional affects
(e.g., extroversion or trait anxiety), Loewenstein and Lerner (2003)
state that a temporary emotional state and the corresponding disposi-
tional affect may have an interactive impact on decision making. Recent
studies on emotions and decision making have provided some evidence
to support this view (Augustine & Larsen, 2011; Hirsh, Guindon,
Morisano, & Peterson, 2010; Zhao, Cheng, Harris, & Vigo, 2015; Zhao,
Childers, Sang, & Vigo, 2016a). For example, Hirsh et al. (2010) demon-
strate that positive affect and extroversion interact together to influence
intertemporal decision-making processes. Zhao et al. (2015) argue,
however, that emotional state and the corresponding dispositional
trait are not the only two factors that influence decision making. They
further incorporate a behavioral motivation system, the conceptually
neurological motivation system proposed in Gray's Reinforcement Sen-
sitivity Theory (RST; Gray, 1982; Gray & McNaughton, 2000), into the
study of anxiety and intertemporal choice. Holding that emotion can
be better understood by considering the underlying dimensions
(Barrett, 2006; Gray, 1994), we investigate the effects of anger on
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intertemporal choice from three dimensions: state anger, trait anger,
and the behavioral motivation system.

According to the revised RST (Gray & McNaughton, 2000), three bi-
ologically-based behavioral motivation systems are present underlying
behavior and affect: the behavioral approach system (BAS), the fight/
flight/freeze system (FFFS), and the behavioral inhibition system (BIS).
The BAS reacts to both conditioned and unconditioned positive stimuli,
and facilitates appetitive behaviors. The BAS also generates positive af-
fect and promotes feelings such as happiness, hope, and elation. On
the other hand, the FFFS reacts to all aversive stimuli, conditioned and
unconditioned, facilitates defensive behaviors (e.g., avoidance and
freezing), and mediates the emotion of fear. The BIS works for the reso-
lution of goal conflicts by inhibiting ongoing conflicting behaviors, en-
gaging in risk assessment, and attending to the environment and
memories which might help solve goal conflicts (Corr, 2009). This sys-
tem is related to trait anxiety and the generation of anxiety.

By considering the behavioral motivation system, we may be able to
better understand the effect of anger compared to other negative emo-
tions (e.g., anxiety and fear). From the dimension of affective valence,
anger is a negative emotion, the same as anxiety. However, from the di-
mension of motivational tendency, Harmon-Jones and his colleagues
(Carver & Harmon-Jones, 2009; Harmon-Jones, 2007; Harmon-Jones &
Allen, 1998; Harmon-Jones, Lueck, Fearn, & Harmon-Jones, 2006;
Harmon-Jones, Sigelman, Bohlig, & Harmon-Jones, 2003) have provided
neural evidence to support that both trait and state anger are related to
approach motivation, and are dissimilar from anxiety. Thus, anger is
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related to the BAS which generally responds to positive stimuli and fa-
cilitates appetitive behaviors.

We have two reasons to hypothesize that individuals with a more
sensitive reward system (i.e., the BAS) tend to choose immediate small-
er (SS) rewards in intertemporal choice with a greater frequency than
individuals with a less sensitive reward system when they are first in
a temporarily angry mood (H1). First, Van Den Bergh, Dewitte, and
Warlop (2008) demonstrate that men with higher BAS scores discount
monetary rewards more steeply when they are first exposed to sex cues
compared to men with lower BAS scores. This indicates a positive rela-
tionship between the sensitivity of the BAS and choice preference for SS
rewards. Second, in intertemporal choice, a delayed larger (LL) reward
is assumed riskier compared to a SS reward because the future is always
riskier compared to the known present (Andreoni & Sprenger, 2012;
Zhao et al., 2015). Considering that humans prefer sure gains over
risky ones (Kahnman & Tversky, 1979), we argue that SS rewards is
more appetitive compared to LL rewards. Thus, we reason that the
BAS serves to urge people to approach SS rewards in intertemporal
choice.

Dispositional affects tend to react in particular affective ways to a va-
riety of events across time and situations (Frijda, 1994). Thus, the effect
of induced anger on intertemporal choice may not be independent of
trait anger. Lerner and Keltner (2001) demonstrate that angry individ-
uals are as optimistic as happy individuals during risk assessment, as
opposed to fearful individuals who are generally more risk-aversive.
This indicates that individuals with higher levels of trait anger may, by
nature, be more risk-taking. Moreover, recent studies demonstrate the
interactive effects between emotional states and the corresponding dis-
positional traits on intertemporal choice (Hirsh et al., 2010; Zhao et al.,
2015).

Hirsh et al. (2010) find that positive affect, eliciting from winning a
puzzle game, moderates extroversion to shape subsequent
intertemporal decisions. More specifically, for people in a low positive
mood, extroverts show no significant difference in making a choice be-
tween a SS and a LL reward from non-extroverts. For people in a medi-
um or high positive mood, extraverts tend to prefer a SS reward over a
LL reward compared to non-extraverts. Furthermore, Hirsh et al. (2010)
employ a “hot” motivational system (i.e., emotional arousal), appealing
to the immediately available rewards, to explain the nature of the inter-
active effect between positive affect and extroversion (Metcalfe &
Mischel, 1999).

Zhaoetal. (2015) demonstrate that state and trait anxiety interact to
influence choice preference for a SS reward in intertemporal decision
making when people are first in a temporarily anxious state. Specifical-
ly, for people in a high anxious state, those with a high trait anxiety
score tend to prefer a LL reward over a SS reward compared to those
with a low trait anxiety score. For people in a low anxious state, those
with a high trait anxiety score tend to prefer a SS reward over a LL re-
ward compared to those with a low trait anxiety score. However, the
psychological processes of a “hot” system was not applicable in
explaining the interactive effect of state and trait anxiety because anx-
ious people tend to prefer a LL reward when they are in a high anxious
state (i.e., high emotional arousal). Instead, Zhao et al. (2015) propose
the perspective of risk preference to explain the interactive finding of
state and trait anxiety with the assumption that a future reward is
risky compared to an immediate reward (Andreoni & Sprenger, 2012).
When people are in a low anxious state, those with a high trait anxiety
prefer SS rewards over LL rewards because trait anxiety is associated
with risk-aversion (Eisenberg, Baron, & Seligman, 1998). Furthermore,
since negative emotional states with high arousal lead to behaviors con-
trary to their risk tendencies, people with high trait anxiety tend to pre-
fer LL rewards (i.e., high-risk-high-reward options) when they are in a
high anxious state (Leith & Baumeister, 1996).

Based on Hirsh etal. (2010) and Zhao et al. (2015), we argue that the
interactive effect between an emotional state and the corresponding
dispositional affect on intertemporal choice may be a global effect,

which mainly influences risk preferences toward choice options. There-
fore, we hypothesize that trait anger moderates state anger to affect
choice preference for SS rewards in intertemporal decision-making pro-
cesses (H2). Considering the opposite risk tendencies between trait
anger and trait anxiety, we specifically predict that for people in a
high angry mood, those with high trait anger tend to prefer SS rewards
over LL rewards compared to those with low trait anger, whereas for
people in a low angry mood, those with high trait anger tend to prefer
LL rewards compared to those with a low trait anger.

In addition, the present study examines whether LL rewards in
intertemporal choice are risky by comparing individuals' choice prefer-
ence for LL rewards with individuals' preference for risky gains in deci-
sion under risk. If people prefer both risky gains over sure gains in
decision under risk and LL rewards over SS rewards in intertemporal
choice, we argue that LL rewards are risky. Thus, we predict that peo-
ples' preference for LL rewards is positively related to peoples' prefer-
ence for risky gains (H3).

2. Method
2.1. Participants

Undergraduates (N = 160), 97 females and 63 males, were recruited
to participate in the experiment to receive one course credit. Students
were eligible for participation if they had no known diagnosed mental
disorders. Participants were randomly assigned to either the anger con-
dition or the neutral condition.

2.2. Measures

2.2.1. State-Trait Anger Expression Inventory (STAXI; Spielberger, Krasner,
& Soloman, 1988)

The STAXI is a self-report measure of the experience and expression
of anger. It consists of forty-four items in which ten items assess trait
anger (i.e., how often people feel angry routinely) and another ten
items measure state anger (i.e., how angry people feel like at a specific
moment). Example items for trait anger are “I feel furious when I am
criticized in front of someone [ know” and “I have a fiery temper.” Exam-
ple items for state anger are “I feel like yelling at someone” and “I feel
like banging on the table.”

Similar as state and trait anxiety measured in Zhao, Harris, and Vigo
(2016) and Zhao, Childers, Sang, and Vigo (2016a), we revised the orig-
inal STAXI from a 4-point scale to a 9-point scale ranging from 1 (never)
to 9 (extremely). Exactly the same as the two studies, we used non-in-
trusive procedures to induce emotion and predicted the induced anger
would be very mild. However, the items in the STAXI assessing trait and
state anger, especially state anger, reflect high intensity of anger. Thus,
participants with different degrees of induced anger may be more
often included into the same category using a 4-point scale as compared
to using a 9-point scale (Blanton & Jaccard, 2006). Therefore, a 9-point
scale may increase sensitivity and accuracy of assessing mild anger. Fur-
thermore, since the revised scale point in STAI does not affect reliability
and validity of the inventory (Zhao, Harris, & Vigo, 2016), we deduce the
reliability and validity in the STAXI are not affected by revising the scale
point. Cronbach's alpha was 0.875 for trait anger and 0.914 for state
anger.

2.2.2. Sensitivity to punishment and sensitivity to reward questionnaire
(SPSRQ) (Torrubia, Avila, Molto, & Caseras, 2001)

The SPSRQ has two scales: the sensitivity to punishment scale (SP)
and the sensitivity to reward scale (SR). SPSRQ consists of 48 yes-no re-
sponse items which assess individual differences in the sensitivity of
two motivational systems: the Behavioral Approach System (BAS) and
the Behavioral Inhibition System (BIS). Odd items belong to SP and
even items to SR. Scores for each scale are derived by summing all yes
answers. Participants were told that the questions included on the
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questionnaires had no right or wrong answers. Example items for SR are
“Would you like to be a socially powerful person?” and “Do you often do
things to be praised?” Example items for SP are “Are you often afraid of
new or unexpected situations?” and “Do you often refrain from doing
something because of your fear of being embarrassed?” Cronbach's
alpha was 0.773 for the BAS and 0.844 for the BIS.

2.2.3. Intertemporal choice questionnaire

We used the Monetary Choice Questionnaire (MCQ: Kirby, Petry, &
Bickel, 1999) to measure individuals' preference between a SS and a
LL reward. We calculated the summed choice on SS rewards as the de-
pendent variable, the same as Zhao et al. (2015). The MCQ has 27 choice
items. An example is “Would you prefer $31 today, or $85 in 7 days?”
Participants were encouraged to make choices as though they might ac-
tually receive the hypothetical monetary rewards.

2.2.4. Risky decision making questionnaire

This 20-item questionnaire is employed to assess individuals' will-
ingness to take risk (i.e., risk-taking tendency). In this questionnaire,
there are two types of questions. Each type of questions involves a series
of ten dichotomous financial choices between a certain and a risky out-
come (Griskevicius, Tybur, Delton, & Robertson, 2011). The first type of
questions asked is, “Do you want $____ for sure OR a 25% chance to get
$1,000?” The dollar amount to be received for sure varied systematically
ranging from $50 to $500. Also, the choice questions were presented in
sequence ranging from low ($50) to high ($500), whereby the probabi-
listic equivalent choice of $250 was in the middle of the sequence. The
second type of questions asked is, “Do you want $____ for sure OR an
80% chance to get $1000?” The dollar amount to be received for sure
varied from $960 to $450. These choice questions presented in sequence
ranged from high ($960) to low ($450), and the probabilistic equivalent
choice of $800 was in the middle of the sequence. The two types of ques-
tions were placed one after the other. The first two questions are “Do
you want $960 for sure OR an 80% chance to get $1000?” and “Do you
want $50 for sure OR a 25% chance to get $1000?”

We calculated the summed choice on risky outcomes to indicate in-
dividuals' willingness to take risk. Participants who choose risky out-
comes with a greater frequency tend to be more risk-taking. The
relationship between the summed choice on LL rewards in
intertemporal choice and the summed choice on risky gains in decision
under risk indicates whether future rewards in intertemporal choice are
risky. Participants were instructed to make choices as though they
might actually receive the hypothetical monetary rewards and that
their answers would not be rated on correctness.

2.2.5. Emotion induction

Following previous research studies (Zhao, Harris, & Vigo, 2016;
Zhao, Childers, Sang, & Vigo, 2016a, 2016b), we induced emotions in
specific ways. In the anger condition, we adopted three procedures to
induce anger. First, we asked participants to read a paragraph about a
case of student's suicide caused by school bullying. Next, we instructed
participants to write about what aspects in the situation made them feel
angriest. Furthermore, we let participants recall three angry experiences
that were related to school bullying. Finally, we requested participants
to describe vividly a past bullying experience they either witnessed or
were the target of.

In the neutral condition, three procedures were used to match the
emotion induction procedures in the anger condition. First, participants
were asked to read a paragraph about the introduction of a brand new
camera. They then were instructed to write a personal reflection on
the advancements of technology based on the paragraph they read. In
addition, they were told to recall three technological aspects of a camera
they had. Finally, they were requested to vividly describe one technolo-
gy they felt most important for their cameras.

2.3. Procedure

Upon arriving to the laboratory, participants were led into separate
rooms. First, they read and signed a consent form. Next, they completed
hard copies of questionnaires. These questionnaires included: STAXI
(trait anger), anger induction questionnaire, the STAXI (state anger),
the intertemporal decision-making questionnaire, risky decision-mak-
ing questionnaire, and the SPSRQ. After that, participants were
debriefed, thanked, and dismissed.

3. Results

Three outliers were removed from the study (i.e., 3 standard devia-
tion below the mean), which left a final sample of 157 participants
(Nanger = 82 and Npeyrat = 75). We first examined whether emotion in-
duction was successful. A t-test showed that participants in the anger
condition reported significantly higher anger scores (M = 19.76,
SD = 11.82) than participants in the neutral condition (M = 14.43,
SD = 8.46), t (155) = 3.268, p = 0.001. Scores of trait anger (Manger =
37.72,SD = 12.92; Mheuga = 3449, SD = 14.37) and the BAS (Manger =
12.95, SD = 3.93; Myeuerar = 11.97, SD = 3.69) reported by participants
in the two conditions did not show significant differences, t (155) =
1.481,p = 0.141; t (155) = 1.603, p = 0.111. Furthermore, choice pref-
erences in the anger and neutral conditions did not show significant dif-
ferences, Manger = 16.44, SD = 4.24; Mpeyrat = 16.51, SD = 3.73; ¢
(155) = —0.106, p = 0.916.

To analyze our data, we used a hierarchical linear regression model
to examine whether state anger, trait anger, and the BAS predict indi-
viduals' preference for SS rewards (the summed SS choice, [MCQ]). Con-
ditions, state anger, trait anger, the BAS, three two-way interactions,
and one three-way interaction among conditions, state anger, and
trait anxiety were included. This model was not significant, R> =
0.083, F (8,148) = 1.677, p = 0.108. Next, we specifically explored the
effects of the BAS and trait anger in the anger condition, the same as
the statistical method used in Strohminger, Lewis, and Meyer (2011)
and Zhao, Harris, and Vigo (2016).

3.1. The anger condition

We examined a regression model (R?> = 0.115, p = 0.048) with two
blocks. The first block in the model consisted of state anger, trait anger,
and the BAS. They did not account for a significant amount of variation
in the summed SS choice, F (3,78) = 1.318, p = 0.275. The second
block had a significant interaction between state and trait anger,
AR? = 0,067, t = 2.418, p = 0.018. Thus, H2 was supported. In the pres-
ence of other predictors, the BAS was marginally related to choice pref-
erence for SS rewards in the final model, 3 = 0.211, p = 0.077. As such,
H1 was supported.

Following Aiken and West (1991), we depicted the interaction (see
Fig. 1) between state and trait anger for participants at 1 standard devi-
ation above and below the sample means of state and trait anger (i.e.,
high vs. low) based on the regression equation. Simple slope tests fur-
ther demonstrated that individuals with high trait anger tended to
choose more SS rewards than those with low trait anger when they
were first in a temporarily high angry mood, t = 1.921, p = 0.058. For
individuals with a low trait anger, those in a low angry mood tended
to choose more SS rewards than those in a high angry mood, t = —
1.876, p = 0.064.

3.2. The neutral condition

We also tested whether the model, regressing the summed SS choice
on the BAS score, state anger, trait anger, and the interaction between
state and trait anger, was significant for people who were not in an
angry mood. Results showed that this model was not significant, F
(4,74) = 0.703, p = 0.593. The interaction between state and trait
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Fig. 1. Moderating effect of trait anger to state anger in the anger condition. All predicted
scores of trait and state anger are represented at 1 standard deviation below and above the
sample means. Both trait and state anger are continuous variables.

anger (see Fig. 2) was insignificant, t = — 0.429, p = 0.669. Thus, specif-
ically for people in a temporarily angry mood, the BAS and the interac-
tion between state and trait anger tended to predict choice preference
for SS rewards.

To examine whether LL rewards in intertemporal choice was risky,
we conducted a bivariate correlation test. Results displayed a marginally
positive relationship between the summed LL rewards in intertemporal
choice and the summed risky gains in decisions under uncertainty, r =
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Fig. 2. Moderating effect of trait anger to state anger in the neutral condition. All predicted
scores of trait and state anger are represented at 1 standard deviation below and above the
sample means. Both trait and state anger are continuous variables.

0.144, p = 0.070, which indicates that future rewards are risky. Thus, H3
was supported.

4. Discussion

Incidental emotions influence subsequent intertemporal decision-
making processes. Zhao et al. (2015) first studied the effect of anxiety
on intertemporal choice from three dimensions: state anxiety, trait anx-
iety, and the behavioral inhibition system. Following this research line,
the present study examined how induced anger influences
intertemporal decision making. Specifically speaking, the effects of
anger on choice preference between a SS and a LL reward were investi-
gated from three dimensions: state anger, trait anger, and the behavior-
al approach system. Findings provided convergent evidence to support
the effects of the behavioral motivation system and the interactive effect
of an emotional state and the corresponding dispositional affect on
intertemporal choice. In addition, the present study also tested the
risky nature of LL rewards in intertemporal choice.

Though anger is a negative emotion in valence, it activates the be-
havioral approach motivation system (i.e., the BAS), similar to happi-
ness (Carver & Harmon-Jones, 2009; Harmon-Jones, 2007). The BAS
reacts to appetitive stimuli in general. In intertemporal decision making,
a LL reward is risky, which is supported by the marginally positive rela-
tionship between the summed choice on LL rewards and the summed
choice on risky gains in decision under uncertainty. As such, a SS reward
is more appetitive compared to a LL reward in intertemporal choice
(Kahnman & Tversky, 1979). Therefore, the BAS independently en-
hanced selection of SS rewards when people were first in an angry
mood.

Consistent with Hirsh et al. (2010) and Zhao et al. (2015), the effects
of state anger on intertemporal choice depended on trait anger. Thus,
the interactive effect of an emotional state and the corresponding dispo-
sitional affect on intertemporal choice may be a global phenomenon for
emotion and decision making instead of a specific phenomenon for a
particular emotion. A deeper examination showed that the depicted
pattern for the interaction between trait and state anger was opposite
to the interactive pattern for anxiety (Zhao et al., 2015), but similar to
the interactive pattern for positive affect (Hirsh et al., 2010). This sug-
gests that dimensions of emotions (i.e., emotional state, the biological-
based behavioral motivation system and dispositional affect), instead
of emotional valence, have an impact on decision making.

The interactive effect between trait and state anger is in line with the
perspective of risk preferences proposed to explain the nature of the in-
teraction between trait and state anxiety (Zhao et al., 2015). Since anger
is cognitively appraised as environmental certainty and under control,
higher levels of anger are related to more risk-taking decisions and be-
haviors (Smith & Ellsworth, 1985; Lerner & Keltner, 2001). Thus, for
people with low trait anger, those in a temporarily high angry mood
were more risk-taking in their choice preference (i.e., selecting more
LL rewards than SS rewards) than those in a temporarily low angry
mood. Because negative moods with high arousal (e.g., anxiety and
anger) may reverse people's risk tendencies associated with the affec-
tive traits (Leith & Baumeister, 1996), people with a high trait anger
showed choice preference (i.e., preferring a SS reward over a LL reward)
against risk-taking when they were in a temporary high angry mood.

Generally speaking, the interaction between trait and state anger is
similar to the interaction between positive affect and extroversion
that was found in Hirsh et al. (2010) study. In both studies, choice pref-
erence differed for people with a high or low dispositional affect only
when they were experiencing a relatively high emotional state. When
people were in a relatively low angry or happy mood, people with
high or low trait anger or extroversion did not show significant differ-
ences in risk preferences related to choice options. This strongly sug-
gests that the influence of a dispositional affect on decision making
depends the corresponding emotional state. Thus, future studies should
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take an interactionist perspective when attempting to examine emotion
and choice.

In summary, the present study extended our understanding of emo-
tion and choice in several ways. First, biological-based factors related to
emotions, the dispositional affect and the behavioral motivation system,
should be taken into consideration when studying emotion and choice.
Though incidental emotions are generated from sources unrelated to
the decision-making tasks of interest, they should not be treated just
as a situational factor. Second and more important, the present study
documents converging empirical evidence regarding how specific emo-
tions shape choices. The findings for the present study are consistent
with previous research (Zhao et al., 2015). Specifically, in this study
and Zhao et al. (2015) study, the behavioral motivation system activat-
ed by a specific emotion influences individuals' preference between a SS
and LL reward independently. Further, the emotional state and the cor-
responding dispositional affect interact to affect individuals' choice pref-
erence. Moreover, the perspective of risk preference is a better
explanation and prediction of the findings than the existing theories
or models on emotion and choice. For example, the affect-as-informa-
tion model (Clore, Gasper, & Garvin, 2001), which emphasizes that
emotion is directly used both as motivation and information, is too
broad to explain the findings of the behavioral motivation system and
the interaction between an emotional state and the corresponding
trait on intertemporal choice. As stated earlier, the “hot” motivation sys-
tem model (Metcalfe & Mischel, 1999) and valence-based perspective
also cannot adequately explain the findings for anger and anxiety on
intertemporal choice.

Considering all factors of interest were assessed by self-reported
questionnaires, issues pertaining to biases and random variability
exist. Future studies can consider different methods (e.g., behavioral
or neuroscientific measures) to assess emotional state and the behavior-
al motivation system. We also acknowledge the limitation of the use of
the fully hypothetical intertemporal choice questionnaire and the inad-
equate BIS/BAS measures based on original RST (Gray, 1982), which re-
strict generalization of the findings. Future studies may consider a
partially incentivized design to assess intertemporal decision making
and employ the Reinforcement Sensitivity Theory of Personality Ques-
tionnaire (RST-PQ; Corr & Cooper, 2016), a comprehensive descriptive
model based on revised RST (Gray & McNaughton, 2000), to measure
the behavioral approach motivation system activated by anger. Further-
more, the present study induced very mild anger. However, the items in
the STAXI assessing state anger reflect high intensities of anger. Given
that the level of anger induced in the present study does not match
the levels assessed by the STAXI, the STAXI may not be the most appro-
priate scale to measure state anger for the purposes of the study. Future
studies may consider using the Positive and Negative Affect Schedule
(PANAS) to assess state anger when the experienced angry mood is pre-
dicted mild. Finally, the effects of the present findings are not strong
(e.g., the BAS is marginally related to choice preference on SS rewards).
This could be due to the sample size not being large enough for ade-
quate power. As such, future replication studies may consider recruiting
more participants.

Nevertheless, even with these limitations, we still argue that when
studying emotions and decision making both individual and situational
difference dimensions underlying specific emotions should be consid-
ered. In addition, because perceptions of risk underlie a variety of deci-
sions in our routine life, future research may apply this perspective to
predict and investigate how individuals make their health, financial, or
social decisions.

References

Aiken, L. S., & West, S. G. (1991). Multiple regression: Testing and interpreting interactions.
Thousand Oaks, CA: Sage.

Andreoni, J., & Sprenger, C. (2012). Risk preferences are not time preferences. The
American Economic Review, 102, 3357-3376.

Augustine, A. A, & Larsen, R. ]. (2011). Affect regulation and temporal discounting: Inter-
actions between primed, state, and trait affect. Emotion, 2, 403-412.

Barrett, L. F. (2006). Solving the emotion paradox: Categorization and the experience of
emotion. Personality and Social Psychology Review, 10, 20-46.

Blanton, H., & Jaccard, . (2006). Arbitrary metrics in Psychology. American Psychologist, 61,
27-41.

Carver, C. S., & Harmon-Jones, E. (2009). Anger is an approach-related affect: Evidence
and implications. Psychological Bulletin, 135, 183-204.

Clore, G. L., Gasper, K., & Garvin, E. (2001). Affect as information. In J. P. Forgas (Ed.),
Handbook of affect and social cognition (pp. 121-144). Mahwah, NJ: Erlbaum.

Corr, P. J. (2009). The reinforcement sensitivity theory of personality. In P. ]. Corr, & G.
Matthews (Eds.), The Cambridge handbook of personality psychology (pp. 347-376).
Cambridge: Cambridge University Press.

Corr, P. J., & Cooper, A. ]. (2016). The Reinforcement Sensitivity Theory of Personality
Questionnaire (RST-PQ): Development and validation. Psychological Assessment, 28,
1427-1440.

Eisenberg, A. E., Baron, J., & Seligman, M. (1998). Individual difference in risk aversion and
anxiety. Psychological Bulletin, 87, 245-251.

Frijda, N. H. (1994). Varieties of affect: Emotions and episodes, moods, and sentiments. In
P. Ekman, & R. Davidson (Eds.), The nature of emotion: Fundamental questions
(pp. 59-67). New York: Oxford University Press.

Gray, J. A. (1994). Personality dimensions and emotion systems. In P. Ekman, & R. J.
Davidson (Eds.), The nature of emotion: Fundamental questions (pp. 329-331). New
York: Oxford University Press.

Gray, J. A. (1982). The neuropsychology of anxiety: An enquiry into the functions of the septo-
hippocampal system. Oxford: Oxford University Press.

Gray, J. A., & McNaughton, N. (2000). The neuropsychology of anxiety: An enquiry into the
function of the septo-hippocampal system. Oxford, UK: Oxford Univeristy Press.

Griskevicius, V., Tybur, J. M., Delton, A. W., & Robertson, T. E. (2011). The influence of mor-
tality and socioeconomic status on risk and delayed rewards: A life history theory ap-
proach. Journal of Personality and Social Psychology, 100, 1015-1026.

Harmon-Jones, E. (2007). Trait anger predicts relative left frontal cortical activation to
anger-inducing stimuli. International Journal of Psychophysiology, 66, 154-160.

Harmon-Jones, E., & Allen, J. J. B. (1998). Anger and prefrontal brain activity: EEG asym-
metry consistent with approach motivation despite negative affective valence.
Journal of Personality and Social Psychology, 74, 1310-1316.

Harmon-Jones, E., Lueck, L., Fearn, M., & Harmon-Jones, C. (2006). The effect of personal
relevance and approach-related action expectation on relative left frontal cortical ac-
tivity. Psychological Science, 17, 434-440.

Harmon-Jones, E., Sigelman, J. D., Bohlig, A., & Harmon-Jones, C. (2003). Anger, coping,
and frontal cortical activity: The effect of coping potential on anger-induced left fron-
tal activity. Cognition and Emotion, 17, 1-24.

Hirsh, J. B., Guindon, A., Morisano, D., & Peterson, ]. B. (2010). Positive mood effects on
delay discounting. Emotion, 10, 717-721.

Kahnman, D., & Tversky, A. (1979). Prospect theory: An analysis of decision under risk.
Econometrica, 47, 263-292.

Kirby, K. N., Petry, N. M., & Bickel, W. K. (1999). Heroin addicts have higher discount rates
for delayed rewards than non-drug-use controls. Journal of Experimental Psychology:
General, 128, 78-87.

Leith, K. P., & Baumeister, R. F. (1996). Why do bad moods increase self-defeating behav-
ior? Emotion, risk taking, and self-regulation. Journal of Personality and Social
Psychology, 6, 1250-1267.

Lerner, J. S., & Keltner, D. (2001). Fear, anger, and risk. Journal of Personality and Social
Psychology, 81, 146-159.

Loewenstein, G., & Lerner, J. (2003). The role of emotion in decision making. In R. J.
Davidson, H. H. Goldsmith, & K. R. Scherer (Eds.), The handbook of affective science
(pp. 619-642). Oxford, England: Oxford University Press.

Metcalfe, J., & Mischel, W. (1999). A hot/cool-system analysis of delay of gratification: Dy-
namics of willpower. Psychological Review, 106, 3-19.

Smith, C. A, & Ellsworth, P. C. (1985). Patterns of cognitive appraisal in emotion. Journal of
Personality and Social Psychology, 48, 813-838.

Spielberger, C. D., Krasner, S. S., & Soloman, E. P. (1988). The experience, expression and
control of anger. In M. P. Janisse (Ed.), Health psychology: Individual differences and
stress (pp. 89-108). New York: Springer-Verlag.

Strohminger, N., Lewis, R. L., & Meyer, D. E. (2011). Divergent effects of different positive
emotions on moral judgment. Cognition, 119, 295-300.

Torrubia, R., Avila, C., Molto, J., & Caseras, X. (2001). The sensitivity to punishment and
sensitivity to reward questionnaire (SPSRQ) as a measure of Gray's anxiety and im-
pulsivity dimensions. Personality and Individual Differences, 31, 837-862.

Van Den Bergh, B., Dewitte, S., & Warlop, L. (2008). Bikinis instigate generalized impa-
tience in intertemporal choice. Journal of Consumer Research, 35, 85-97.

Zhao, J. L., Childers, C.,, Sang, H., & Vigo, R. (2016a). Anxiety and variety seeking: The inter-
active effect of state and trait anxiety and the effects of the behavioral motivation system.
(Manuscript Submitted for Publication).

Zhao, ]. L., Childers, C., Sang, H., & Vigo, R. (2016b). The effect of anger on variety seeking for
consumers of differing socio-economic backgrounds. (Manuscript Submitted for
Publication).

Zhao, ]. L., Harris, M., & Vigo, R. (2016). No right or wrong in judging trolley dilemmas
when you are anxious: The functions of the behavioral inhibition system and trait
anxiety. Personality and Individual Difference, 95, 29-33.

Zhao, J. L., Cheng, ]. Q., Harris, M., & Vigo, R. (2015). Anxiety and intertemporal decision-
making: The effect of the behavioral inhibition system and the moderation effects of
trait anxiety on both state anxiety and socioeconomic status. Personality and
Individual Differences, 87, 236-241.


http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0005
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0005
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0010
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0010
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0015
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0015
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0020
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0020
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0025
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0025
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0030
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0030
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0035
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0035
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0040
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0040
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0040
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0045
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0045
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0045
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0055
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0055
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0060
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0060
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0060
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0065
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0065
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0065
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0070
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0070
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0075
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0075
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0080
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0080
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0080
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0085
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0085
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0090
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0090
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0090
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0095
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0095
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0095
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0100
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0100
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0100
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0105
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0105
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0110
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0110
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0115
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0115
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0115
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0120
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0120
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0120
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0125
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0125
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0130
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0130
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0130
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0135
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0135
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0145
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0145
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0150
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0150
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0150
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf9000
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf9000
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0155
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0155
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0155
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0160
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0160
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0165
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0165
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0165
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0170
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0170
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0170
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0175
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0175
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0175
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0180
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0180
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0180
http://refhub.elsevier.com/S0191-8869(17)30024-7/rf0180

	Anger and intertemporal choice: The behavioral approach system and the interactive effects of trait and state anger
	1. Introduction
	2. Method
	2.1. Participants
	2.2. Measures
	2.2.1. State-Trait Anger Expression Inventory (STAXI; Spielberger, Krasner, & Soloman, 1988)
	2.2.2. Sensitivity to punishment and sensitivity to reward questionnaire (SPSRQ) (Torrubia, Avila, Molto, & Caseras, 2001)
	2.2.3. Intertemporal choice questionnaire
	2.2.4. Risky decision making questionnaire
	2.2.5. Emotion induction

	2.3. Procedure

	3. Results
	3.1. The anger condition
	3.2. The neutral condition

	4. Discussion
	References


