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Abstract

Decision-making literature has demonstrated that individuals’ preferences are strongly
affected by the way in which choices are presented. This cognitive bias, termed the framing
effect, is influenced by the importance of the possible outcomes that a decision can have.
However, the direction of this influence remains poorly understood. The aim of this paper was
to examine the role of the importance of a decision in framing susceptibility and to explore a
potential mechanism underlying this influence. Our first study revealed that participants
display a framing effect when their decision implies a high importance outcome, but resist
framing manipulation when their decision implies a low importance outcome. Our second
study confirmed that an increase in the importance of a decision is associated with increasing
framing susceptibility. Moreover, a moderated mediation analysis revealed that the more a
decision was important, the more the gain and loss frames aroused opposite emotions, and this
accounted for the increase in framing susceptibility. The results of these two studies
confirmed that an increase in the importance of a decision is associated with increasing
framing susceptibility and suggest that this influence on framing susceptibility is underpinned

by emotion. Implications and direction for future studies are discussed.
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The Interplay Between the Importance of a Decision and Emotion in Decision-Making

In the 1980s the pioneering experiments of Tversky and Kahneman revealed that well-adapted
adults can systematically transgress elementary rules of logic, such as coherence and
consistency, when making decisions (Tversky & Kahneman, 1981). They reported that when
participants were presented with two mathematically equivalent choices, variations in choice
formulation (for example, in terms of life saved versus life lost) strongly affected individuals’
preferences. This decisional bias — leading individuals to irrationally rely on formulation
when making a decision — has been called the framing effect. One of the main moderator of
the framing effect is the importance of a decision outcome (Kiihberger, Schulte-Mecklenbeck
& Perner, 2002). However, because no consensus regarding the direction of this effect and
regarding the mechanisms underlying this influence has yet been reached, this study aims to
provide further insights into the role of the importance of a decision outcome on framing

susceptibility.

In the Tversky & Kahneman’s (1981) widely used framing paradigm, participants
were told that an Asian disease would kill 600 people and that two programs could be used to
combat the disease. Tversky & Kahneman (1981) revealed that when the two programs were
“positively framed”, in terms of sure versus risky gains (e.g., “200 people will be saved” for
the sure program versus “1/3 chances that 600 people will be saved and 2/3 chances that no
people will be saved ” for the risky program), individuals were typically risk-averse and
preferred the sure program. In contrast, when the same programs were “negatively framed”,
in terms of sure versus risky losses (e.g., “400 people will die ” for the sure program and “2/3
chances that 600 people will die and 1/3 chances that nobody will die ” for the risky program),
people were typically risk-seeking and preferred the risky program. Although several forms of
the framing effect have been described (Levin et al., 1998), the “risky-choice” framing effect

described here remains the gold standard and is, therefore, the focus of this article.
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Historically, numerous theories have been developed to explain the framing effect and
to identify the factors which moderate it (e.g., Hogarth & Einhorn, 1990). One of these factors
is the importance of the decision being made. Interestingly, amongst the main theories,
contradictory predictions are made regarding the impact of this factor on framing

susceptibility.

First, dual process theories are often used to account for the framing effect. Two of the
main dual-process theories explaining framing susceptibility are the Fuzzy-Trace-Theory
(FTT; Reyna & Brainerd, 1991, 1995) and the Analytic-Holistic Model (AHM; McElroy &
Seta, 2003). These two theories hypothesize that framing susceptibility arises from the
reliance on an intuitive/emotional system (named gist in the FTT, or holistic thinking in the
AHM) rather than on a reflexive system (named verbatim in the FTT, or analytic thinking in
the AHM). Because an increase in the importance of a decision is known to enhance reliance
on the reflexive system and to reduce reliance on the intuitive/emotional system (Etzel et al.,
2015), both theories predict that an increase in the importance of a decision should be
associated with a decrease in framing susceptibility (Kihberger, 1997; McElroy, 2008;

Rivers, Reyna & Mills, 2008).

Second, Seta and colleagues have recently proposed a new theory to account for the
framing effect (named the Unification Model; Seta, Seta & McCormick, 2017). Based upon
the inclusion/exclusion model (e.g., Bless & Schwarz, 2010), Seta and colleagues have
suggested that the formulation of an option (i.e., the frame) is encoded contiguously with the
content of the option. Therefore, the frame is directly embodied within the option’s
representation. One of the strength of this model lies in its ability to make clear predictions

regarding the role of importance in framing susceptibility.



DECISION IMPORTANCE, EMOTION AND FRAMING 4

The Unification Model predicts that an increase in the decision importance should be
associated with an increase in emotional response. Interestingly, this model places affective
processing at the core of framing susceptibility, suggesting that emotion modulates the
strength of the association between the frame and the representation of the options. When
strong emotional processes are involved, then it is more likely that individuals will rely on the
general gist of the options rather than proceed to a careful examination of their true value.
Thus, because higher importance should be associated with stronger emotional response, and
that stronger emotional response is associated with greater framing susceptibility, an increase
in the importance of a decision should be associated with an increase in framing susceptibility

(Seta et al., 2017).

It is important to note that, although the Unification Model generally predicts a
positive relationship between importance of a decision and framing susceptibility, this may
not be the case in all circumstances. Specifically, given that an increase in importance leads to
higher amounts of cognitive resources being dedicated to the task, and that higher resources
may sometimes lead to a decrease in framing susceptibility (Seta et al., 2017), there can be
specific instances of a negative relationship between importance of a decision and framing

susceptibility. We discuss this point further in the General Discussion.

In summary, according to different theories in the literature, increases in the
importance of a decision may be associated with increased framing susceptibility (Unification
Model) or decreased framing susceptibility (FTT and AHM). Previous empirical evidence has
concluded that increases in the importance of a decision are associated with increases in
framing susceptibility (e.g., Wang et al., 2001), decreases in framing susceptibility (e.g.,
Reyna et al., 2011) or are unrelated to framing susceptibility (e.g., Van der Pligt & Van Schie,

1990). Given the existence of contradictory predictions and contradictory empirical findings
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in the literature, the aim of the present work was to explore further the role of the importance

of a decision in framing susceptibility.

In the first study, we compared the strength of the framing effect in two problems,
which involved either an important or a trivial decision. In the second study, we explored
mechanisms underlying the influence of the importance of a decision on framing
susceptibility. Because the Unification Model, the AHM and the FTT all posit that emotions
are at the core of framing susceptibility and because emotions are closely related to the
importance of a decision (Bayer, Ruthmann & Schacht, 2017), our second study also explored

whether the importance of a decision impacts framing susceptibility via its effect on emotion.

Study 1

Numerous methodologies have been used to investigate the effect of the importance of a
decision, thus making it difficult to compare across studies. For instance, some studies have
operationalized the importance of a decision outcome in terms of the size of a hypothetical
financial reward (small versus large ; Kuhberger et al., 1999), in terms of the reality of a
financial reward (real versus hypothetical; Kahberger et al., 2002), in terms of the delay of a
reward (immediate versus delayed; Cheng & He, 2017), or in terms of the importance of the
type of reward (money or human lives ; Fagley & Miller, 1997). In this study, we manipulated
the importance of a decision by varying the type of recipient (culinary versus humanitarian
association) of the reward. The Unification Model predicts that participants should be more
susceptible to the framing effect in the high importance condition (humanitarian-cause) than
in the low importance condition (culinary-specialty). In contrast, the FTT and the AHM
predict that participants should be less susceptible to the framing effect in the high importance

than in the low importance condition.
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Method

Participants

Because previous studies comparing framing susceptibility for decisions with high versus low
importance have produced mixed results, these data could not reliably be used in a power
analysis. Therefore, our power analysis sought to determine the sample size needed to detect a
main effect of framing in each scenario (data used for power calculations can be found in the
study from which our material is based; Druckman & McDermott, 2008). This power
analysis, conducted using G*Power, revealed that sample sizes of at least 35 participants per
group would be sufficient for the detection of a main effect of framing with a power of 0.95
and an alpha level of 0.05. Therefore, a total of 140 undergraduate students (62% women,
mean age = 20.93, SD = 3.16) voluntarily participated in the study. Participants did not
receive any incentive (i.e., payment or course credit) in order to avoid generating interference
with the importance of the hypothetical outcome of the decision in the task. All participants
were randomly assigned to one condition of a 2 (scenario: humanitarian causes versus
culinary specialties) x 2 (frame: gain versus loss) between-subjects design. The university
ethics review board approved this research, and the participants gave their written consent

prior to the investigation, in accordance with the Declaration of Helsinki.

Materials and Procedure

Participants completed a framing problem adapted from Druckman & McDermott (2008; (see
Supplemental Text S1). In this problem, participants were asked to imagine that they were the
financial manager of an association and had to invest a government grant of 3000€ in either a
sure or a risky program. In the gain frame, the sure program indicated that only part of the
grant could be kept (the association would keep 2100€) and the risky program indicated the

probability that either the entire grant or nothing could be kept (the association would have a
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70% chance to keep the 3000€ and a 30% chance to keep nothing). In the loss frame, the sure
program indicated that a part of the grant would be lost (the association would lose 900€) and
the risky program indicated the probability that the entire grant would be lost or that nothing
would be lost (the association would have a 70% chance to lose nothing and a 30% chance to
lose the 3000€). Sure and risky programs systematically had the same expected outcome

value in both the gain and loss frames.

In order to assess the role of the importance of a decision in the framing effect, we
manipulated the recipient of the grant. The participants were told that the grant would either
be invested to promote humanitarian causes (high-importance condition) or to promote
regional culinary specialties (low-importance condition). We conducted a manipulation check
to confirm that importance differed across the two potential recipients. In this pre-test, 40
participants (65% females, mean age = 21.20, SD = 4.12) were randomly assigned to one
condition of a 2 group (humanitarian cause versus regional-culinary specialties) between-
subjects design. Participants were asked to rate the importance of investing money to promote
humanitarian causes or regional-culinary specialties on a 7-point Likert scale with 1 = “not at
all”, 4 = “moderately” and 7 = “extremely” as anchors. Results showed that investing money
to promote humanitarian causes was rated as significantly more important than investing
money to promote regional culinary specialties (F(1,39) = 24.85, p <.001). In addition, we
found that participants rated the importance of investing money in the promotion of
humanitarian causes significantly higher than the medium score of 4 (M % SD; Muumanitarian =
4.90 £1.41, t(19) = 2.85, p < .05), whereas participants rated the importance of investing
money in the promotion of culinary specialties significantly lower than the medium score of 4
(Mcutinary = 2.70 £ 1.38, t(19) = -4.21, p < .001). Therefore, these pre-test results support the
idea that investing money to promote culinary specialties and humanitarian causes have,

respectively, low and high importance.
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Statistical analysis

To investigate whether participants’ framing susceptibility was affected by the importance of
the problem content, we ran a multiple logistic regression model with scenario (humanitarian
causes versus culinary specialties) and frame (gain versus loss) as predictors and choice (sure
option versus risky option) as the dependent variable in R environment. For parsimony, only
results related to our hypotheses are reported in the paper. Interested readers may find the
description of the complete regression models in Supplementary Materials 2. P-values of post-

hoc probing of the significant interaction were adjusted with a Bonferroni correction.

Results and Discussion

The logistic regression model revealed that the scenario X frame interaction was statistically
significant (B = 1.68, SE = 0.74, p = 0.02). Post-hoc comparisons (Figure 1) revealed that
participants were susceptible to the framing effect in the humanitarian cause condition (mean
difference = 34%, p <.01) but not in the culinary specialty condition (mean difference = -3%,

p >.99).

— Figure 1 about here —

These results showed that framing susceptibility was affected by the importance of the
decision. When participants were asked to invest a grant in a high-importance cause (i.e., the
promotion of humanitarian causes), their decisions were affected by framing manipulation
and participants were more likely to choose a risky program when the choice was framed in
terms of loss rather than gain. In contrast, when participants had to invest the same grant in a
low-importance cause (i.e., the promotion of regional culinary specialties), their decisions
were no longer affected by framing manipulation. In line with the Unification Model (Seta et
al., 2017), these results suggest that assigning importance to a decision is a prerequisite for

susceptibility to the framing effect. These results are in the opposite direction to the
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predictions derived from both the FTT (Reyna & Brainerd, 1991, 1995) and the AHM

(McElroy & Seta, 2003) models.

Study 2

Study 1 revealed that an increase in the importance of a decision was associated with an
increase in framing susceptibility. In the second study, we aimed to uncover the mechanisms
underlying this effect. Based upon neuroimaging data, Kahneman and Frederick (2007)
proposed a central role for emotional processing in framing susceptibility. They predict that,
on a continuum ranging from “Extremely attracted to sure prospects” to “Extremely attracted
to risky prospects”, participants tend to fall closer to the “attracted to sure prospects” extreme
when they make a choice framed in terms of gain, whereas they tend to fall closer to the
“attracted to risky prospects” when they make a choice framed in terms of loss. This
difference in emotional response (a greater attraction to risky prospects in the loss frame
compared to the gain frame) would then account for the framing effect (i.e., an increase in risk

seeking in the loss frame compared to the gain frame).

Positive emotions are linked to actions that lead to a significant progress towards the
goals of a decision-maker while negative emotions are linked to actions that hinder progress
towards the goals of a decision-maker (Ellsworth & Scherer, 2003). In framing paradigms that
involve outcomes with a large importance, individuals are likely to comprehend sure gains as
a progress towards their goals, and sure losses as a threat to goal achievement. Therefore,
paradigms with a high importance may produce a large framing effect because sure gains
trigger positive emotions of attraction (because they promote individuals’ ability to achieve
their goals) whereas sure losses trigger negative emotions of aversion to sure losses (because
they hinder individuals’ ability to achieve their goals). In contrast, in framing paradigms that
involve outcomes with low importance, individuals may no longer interpret sure gains as a

progress towards goal achievement and sure losses as a threat to goal achievement. As a
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result, individuals would resist framing manipulation in conditions of low-importance
decisions because sure gains and sure losses would no longer produce different emotions.

This assumption is directly in line with the Unification Model (Seta et al., 2017).

The aim of the second study was to explore the relationship between the importance of
a decision, emotion and framing susceptibility. In addition, because the first study did not
provide direct evidence for the relationship between one’s perception of the importance of a
decision and framing susceptibility, in this second study, participants first rated the
importance of an outcome and then completed a framing paradigm linked to this outcome. We
expected that the importance of a decision would influence the framing effect via its role on

emotion.

Based upon the predictions of Kahneman and Frederick (2007), we expected that
emotional attraction to the risky option would be stronger in the loss frame compared to the
gain frame. This difference in emotions across frames would, in turn, be responsible for the
increase in risky choices in the loss frame (i.e., framing susceptibility). Moreover, based upon
the predictions of the Unification Model, we expected that this difference in emotions across
frames, and the resulting framing susceptibility, would be stronger when the decision domain

is deemed important than when it is deemed unimportant.

Method

Participants

A total of 246 undergraduate students (71% women, mean age = 19.50, SD = 4.03) were
included in the second study (like in Study 1, participants did not receive any incentive). They
were randomly assigned to one condition of a two-condition (frame: gain versus l0ss)

between-subjects design. The university ethics review board approved this research, and the
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participants gave their written consent prior to the investigation, in accordance with the

Declaration of Helsinki.

Because testing of our main hypothesis relied on a moderated mediation analysis (see
statistical analysis below), we had no reliable results that could be used in a power analysis to
estimate participant numbers for this type of analysis. Therefore, rather than relying on a
fixed-sample stopping rule procedure, we employed the composite open adaptive stopping
procedure (COAST, Frick, 1998). This procedure allows the analysis of data at several points
to precisely adjust sample size without inflating the alpha level beyond 5% despite multiple
hypothesis tests. More precisely, the COAST fixes a lower bound (i.e., an a priori minimum
number of required participants) and chooses a critical statistical analysis on which the
COAST will be based. The first critical step when employing this procedure is to select a
lower bound sufficiently large to minimize the probability of Type Il Error. After reaching the
lower bound (i.e., after the inclusion of the a priori minimum number of required
participants), the experimenter should run the critical statistical analysis on data already
collected and 1) retain the null hypothesis and stop the experiment if the analysis yields a p-
value greater than 36%, 2) reject the null hypothesis and stop the experiment if the p-value is
lower than 1% and 3) continue the experiment by collecting data from more participants, if
the p-value falls between the two values. In a first step, we have chosen to include
approximatively 250 participants, which gives roughly 80% power to detect an effect of
Cohen’s d = 0.40 with an alpha of 1%. The critical statistical analysis on which the COAST
was based was the index of moderated mediation described below. Note that because
statistical significance was obtained at the end of the first wave of recruitment (i.e., p-value of

this index was inferior to 1%), no additional participants were included.
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Materials and Procedure

To assess the importance of the decision domain used in the framing problem, we first asked
participants — undergraduate students of Nimes University — to rank the importance of
“promoting the cultural heritage of the city of Nimes” on a 5-point Likert scale (with 1 = “not
at all”, 3 = “moderately” and 5 = “extremely” as anchors) just before completing the framing
problem. Contrary to our first study, we used a within-subjects design (rather than a between-
subjects design) in order to assess the impact of the importance of a decision on framing
susceptibility more directly (i.e., the same participants indicated the importance of the
decision outcome and then completed the framing problem). Distribution of the importance
scores was as follow: very low importance (score of 1): n=16; low importance (score of 2):
n=21; moderate importance (score of 3): n=94; high importance (score of 4): n=83; very high

importance (score of 5): n=32.

Framing susceptibility was assessed using a problem inspired from the initial Asian-
disease problem. In our problem, participants were asked to imagine themselves as the
director of a cultural association which aims to finance the production of 6 video clips
promoting the cultural heritage of the city of Nimes (see Supplemental Text S1). Participants
were then told that, because of the financial difficulties faced by their association, they needed
to choose between two alternative plans to use the funds dedicated to the production of the
video clips. In the gain frame, while the sure plan allowed the completion of 2 video clips
(“The shootings of 2 video clips will continue™), the risky plan allowed either the completion
of all 6 video clips, with a 1/3 probability, or of no video clip, with a 2/3 probability (“There
is 1/3 chance that shootings of 6 video clips will continue and 2/3 chance that no shooting will
continue”). In the loss frame, while the sure program ceased the production of 4 video clips
(“The shootings of 4 video clips will stop™), the risky program jeopardized the production of

either all 6 video clips, with a 2/3 probability, or of no video clip, with a 1/3 probability



DECISION IMPORTANCE, EMOTION AND FRAMING 13

(“There is a 2/3 chance that shootings of all video clips will stop and a 1/3 chance that no
shooting will stop). Note that, like in Study 1, the expected value of both the sure and risky

programs were kept systematically constant in both the gain and loss frames.

To assess the role of emotion in framing susceptibility, we used the procedure
described by Gosling and Moutier (2018). Before choosing between the two (i.e., sure and
risky) options, participants rated the emotion triggered by each option, using the 5-point
valence Self-Assessment Manikin scale (from —2 = “very negative” to + 2 = “very positive”;
Bradley & Lang, 1994). Immediate emotions were assessed for the sure and risky options
separately, but an index labelled ‘Emotional Attraction’ was created to explore the emotional
mechanisms described by Kahneman & Frederick (2007). This index was obtained by linearly
transforming the emotion felt for each option to a scale ranging from 1 (“very negative) to 5
(“very positive”) and by subtracting the emotion evoked by the sure option from the emotion
evoked by the risky option. A positive value for this index indicated a higher emotional
attraction to the risky than to the sure option, while a negative value for this index indicated a
higher emotional attraction to the sure than to the risky option. Previous results suggest that
we should observe a negative value in the gain frame (corresponding to an attraction to sure
gains) and a positive value in the loss frame (corresponding to an aversion to sure losses;
Kahneman and Frederick, 2007). Because previous between-subjects studies have shown that
the presentation order of the sure and risky options (sure then risky versus risky then sure)
influences the framing effect (Kihberger & Gradl, 2013), we kept the order fixed in this

study, so that participants always faced the sure option first and the risky option second.

Statistical analysis

Our analyses were conducted using R and Mplus (Version 8; Muthén & Muthén, 1998-2017).
In order to investigate whether participants’ framing susceptibility differed as a function of

the importance of the decision outcome, we ran a multiple logistic regression model in R with
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importance (from 1 “very low” to 5 “very high”) and frame (gain versus loss) as predictors
and the choice (sure option versus risky option) as the dependent variable. Then, to
investigate whether importance impacted the framing effect via its role on the emotions
triggered by sure and risky options, we explored whether the mediation of the framing effect
via emotion differed across levels of importance. Figure 3 shows a graphical representation of
this moderated mediation analysis. All paths graphed were simultaneously estimated in a
Structural Equation Model (SEM) in Mplus. Significance of the moderated mediation model

was tested using the index described by Hayes (2015).
Results and Discussion

First, the results showed that, in our sample of participants, the promotion of the cultural
heritage of the city of Nimes was rated as relatively important. The mean score (M = 3.38 +

1.03) was significantly higher than the medium score of 3, t(245) = 5.82, p < .001.

Second, the multiple logistic regression model revealed a significant frame X
importance interaction on participants’ choices (B = 1.20, SE = 0.33, p <.001). A “region of
significance” analysis on the importance of the decision (Preacher, Curran & Bauer, 2006)
revealed a lower Johnson-Neyman point of 1 and an upper Johnson-Neyman point ranging
between values 2 and 3. In other words, this analysis revealed that participants resisted
framing manipulation when they attributed a low importance to the decision domain
(importance scores of 1 or 2) while they were susceptible to the framing effect when they
attributed a moderate or high importance to the decision domain (importance scores of 3, 4 or

5; Figure 2a).
— Figure 2 about here —

Third, we investigated whether framing effect variations across levels of importance

were mediated by variations in emotion. The moderated mediation analysis first revealed that
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the frame X importance interaction on the emotional attraction to each option was significant
(B =-0.56, SE =0.14, p <.001), such that an increase in the importance score was associated
with an increase in emotional attraction to the risky option in the loss frame, compared to the
gain frame. Then, this analysis showed that emotional attraction to each option was a
significant predictor of choices (B = -0.95, SE = 0.19, p <.001), such that a higher emotional
attraction to the risky option predicted an increase in the choice of this option. These results
suggested that emotions were affected by the importance attributed to the decision domain
and participated in driving participants’ choices. Accordingly, the moderated mediation
analysis was statistically significant (B = 0.53, p < .01, 95% CI: [0.19, 0.87]). Probing of this
moderated mediation was conducted using conditional indirect effects. Typically, conditional
indirect effects for continuous moderators are observed at the mean and at +1 SD from the
mean (e.g., Hayes, 2015). Because this procedure could not be efficiently implemented with
our scale, we probed the moderated mediation at importance values strictly inferior to 3 (the
scores of 1 and 2 were recoded as “low importance”), equal to 3 (the score of 3 was recoded
as “moderate importance”) or superior to 3 (the scores of 4 and 5 were recoded as “high
importance”). This analysis revealed that, for low importance, the loss and gain frames
aroused similar emotional attraction, leading participants to resist the framing manipulation (B
=-0.50, p > .15, 95% CI: [-1.21, 0.20]). In contrast, for both moderate and high importance,
emotional attraction to the risky option was stronger in the loss frame than in the gain frame,

leading participants to display a framing effect (Bs > 1.16, ps < .001, 95% Cls: [0.62, 1.71]).

— Figure 3 about here —

With this second study, we confirmed and extended the results obtained in the first
study. We showed a direct relationship between the importance of a decision domain and the
strength of framing susceptibility. In addition, we showed that this relationship was mediated

by emotional response. When a decision was deemed important by an individual, the options
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triggered opposite emotional response, and this led to a robust framing effect. In contrast,
when a decision was deemed unimportant, the option did not trigger different emotion, and
the framing effect was absent. These results, like those of Study 1, are in line with the

Unification Model (Seta et al., 2017).

General Discussion

The present paper aimed to clarify the influence of the importance of a decision on framing
susceptibility and to uncover possible mechanisms underlying this influence. First, our results
confirmed that the importance of a decision plays a critical role in promoting the framing
effect. We found that increases in importance were systematically associated with increases in
framing susceptibility. Second, our results gave us some insight into the mechanisms
underlying this effect. They suggested that the importance of a decision moderates framing
susceptibility through an effect on emotion. When importance was medium to high (i.e., when
participants judged the decision domain to be relatively important), the formulation of the
options affected the emotional response, such that the loss frame produced more attraction to
the risky option compared to the gain frame. This difference then yielded the framing effect.
In contrast, when importance was low (i.e., when participants judged the decision domain to
be trivial), sure and risky options triggered similar emotional responses in both frames,

leading participants to make their choice independently of the frame.

These findings are directly in line with predictions from the Unification Model, but not
with what would be expected from the FTT (Fuzzy-Trace-Theory) or the AHM
(Analytic/Holistic Model). These two dual-process theories propose that decision-makers
should rely more heavily on emotional processing for low-importance decisions, compared to
high-importance decisions. Consequently, individuals should be more susceptible to the
framing effect for decisions of low, compared to high, importance. Our data do not support

these predictions.
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Our results provide a potential explanation for the heterogeneity of results in previous
studies investigating the effect of “level of importance” on framing. For example, Fagley &
Miller (1997) contrasted problems involving either human lives or money, Van der Pligt &
Van Schie (1990) described the consequences of choosing governmental programs with either
ecological or economic impact, and Rothman et al. (1993) investigated how concern about
skin cancer influenced a framing problem that involved a choice about skin cancer prevention.
Fagley & Miller (1997) showed that problems involving human lives and money elicited
similar framing effects. In the same way, Van der Pligt & Van Schie (1990) showed that
although participants attached more importance to the ecological versus financial impact of a
government program, both domains elicited a similar framing effect. In contrast to these
studies, Rothman et al. (1993) found that men, who exhibited little concern about skin cancer,
resisted the framing manipulation while women, who were highly concerned about skin
cancer, exhibited a robust framing effect. We believe that the heterogeneity of findings
between these studies may be explained by the fact that the first two studies varied importance
levels, but nonetheless employed domains with high importance (Van der Pligt & Van Schie,
1990 ; Fagley & Miller, 1997). Fagley & Miller (1997) compared human lives to money and
although individuals likely judge human lives to be more important than money, both
domains would have a high importance. The participants in the Van der Pligt & Van Schie
(1990) study scored the importance of ecological impact higher than the importance of
financial impact but, once again, both domains were deemed important (i.e., both were rated
higher than the medium score of 4 on a 7-point Likert scale). In contrast, in the Rothman et al.
(1993) study showing a significant effect of decision importance on framing susceptibility,
men rated their concern about skin cancer as trivial (i.e., they rated it as less important than
the medium score of 5 on a 9-point Likert scale) while women rated it as an important domain

(i.e., they rated it as more important than the medium score of 5 on a 9-point Likert scale). In
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line with this interpretation, our first study confirmed that a trivial domain cancelled framing
susceptibility while an important domain produced a large framing effect. In addition, our
second study showed that a decision domain rated as moderately important produced a
standard framing effect (as revealed by the Johnson-Neyman point analysis and the significant
conditional indirect effect in participants rating the decision domain as moderately important).
These data thus suggest that, in order for participants to resist the framing effect, they must

show a clearly low concern for the decision domain (Bosone & Martinez, 2017).

Moreover, our results help clarify the influence of payoff size on the framing effect. In
line with our results, the literature has pointed out that larger payoff sizes tend to produce
larger framing effects (e.g., KGhberger et al., 2002). However, some studies have shown that
very small payoff sizes can produce large framing effects (e.g., Wang, 1996) and that very
large payoff sizes can lead to resistance to the framing effect (e.g., Wang et al., 2001). Our
results reconcile these apparent contradictions by emphasizing how importance of a decision
outcome could interact with payoff size. Specifically, Wang et al. (2001) found that
participants resisted the framing effect despite a payoff size of 1,000,000 when the payoff
involved 1,000,000 alien lives. In contrast, Wang (1996) found that participants were highly
susceptible to the framing effect for a payoff size of 6 when the payoff involved 6 human
lives. The participants likely judged 6 human lives as having a higher importance than
1,000,000 hypothetical alien lives, which, consistent with our results, would explain why the

effect of payoff size on framing susceptibility varied across studies.

Nevertheless, it is noteworthy that some studies have reported findings inconsistent
with our own. For example, in keeping with studies about the role of payoff size in framing
susceptibility, Reyna et al. (2011) reported that increases in financial payoff size are
associated with reduced framing susceptibility. Similarly, McElroy & Mascari (2007)

reported that closer temporal proximity with a decision outcome is associated with increased
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importance and with reduced framing susceptibility (a more exhaustive list of studies with
either consistent or opposite findings to those presented in this paper can be retrieved in Igou
& Bless, 2007; Meyers-Levy & Maheswaran, 2004; McEIroy & Seta, 2003, or Seta et al.,

2017).

We believe that an important research direction will be to explore potential moderators
of the relationship between importance of a decision and framing. It is noteworthy that very
heterogeneous methods have been used to manipulate the level of importance of a decision.
For example, studies have compared large versus small hypothetical financial rewards
(Klhberger et al., 1999), real versus hypothetical financial rewards (Kihberger et al., 2002),
immediate versus delayed rewards (McEIroy & Mascari, 2007), decisions for self versus
others (Ziegler & Tanney, 2015) or have compared outcome domains for which participants
attribute either a high or a low importance (Krishnamurthy, Carter & Blair, 2001). Moreover,
these studies have also used various forms of framing effects (risky-choice, attribute or goal
framing effects; Levin et al., 1998). A systematic assessment of the consequences of each of
the importance manipulation on each of the three forms of framing effect would potentially
allow to uncover some of the moderators of the relationship between importance and framing

susceptibility.

Interestingly, the Unification Model informs us of what one of these moderators may
be. Specifically, this model predicts that the impact of importance on framing will depend on
the difficulty to process the frame’s implications. When a message is easy to process and the
framing manipulation is blatant, the participants who have allocated larger amounts of
cognitive resources may be more able to re-frame the message (and thus more likely to resist
the framing effect). In contrast, when the message is more difficult to process and the framing
manipulation is thus more subtle, the participants who have allocated larger amounts of

cognitive resources may be more susceptible to access the frame’s implications (and thus
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more likely to be affected by the frame). Future systematic reviews and meta-analyses
assessing the effect of this moderator would provide an observational assessment of this

moderator, which could then be explored using experimental settings.

There are two main limitations to the current studies. First, based upon our
experimental design, we cannot exclude the possibility that participants from the low
importance condition in Study 1, and participants rating the decision domain as trivial in
Study 2, resisted the framing manipulation because they were less focused and therefore
inaccurately evaluated the choice that they faced. However, our results do allow us to
interrogate this interpretation. If participants made their decision without assessing the options
when importance was low, we would have expected them to choose similar numbers of sure
choices (~50%) and risky choices (~50%) across frames. Instead, they were consistently risk-
averse (Study 1: 37% of risky choices; Study 2: 24% of risky choices). In addition, the non-
significant main effects of importance in both studies confirmed that participants in the low
and high importance conditions exhibited overall similar patterns (Study 1: 36% of risky
choices overall; Study 2: 21% of risky choices overall). Furthermore, if participants had not
accurately assessed their immediate emotional status in the low importance condition of our
second study, we would have expected them to overwhelmingly report a neutral emotional
state for both the sure and risky options (in other words, they should not have “cared” about
either option). Our data revealed that this pattern appeared no more than 25% of the time for
low importance (versus 16% for high importance) and concerned an average of 24% of the
answers for low importance (versus 14% for high importance)®. Future work may however

further address this limitation.

! Note that this difference was not significant (x> = 1.52, p > .20, Cramer’s V < .10).
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A second limitation lies in the method used to assess emotional response in Study 2,
which consisted of self-reports. Although the scale that we used to capture emotion is known
to correlate with physiological measures (Greenwald, Cook, & Lang, 1989; Podevijn et al.,
2016), we believe that a promising research direction would consist in extending the present
results to other measures of emotional response, for instance electro-dermal activation or time
perception. Several studies have indeed shown that combining a time production task (in
which participants have to judge an ongoing duration) and a concurrent task (e.g., a decision-
making task) is a reliable procedure to discriminate between the effects of attention and
arousal on the concurrent task (Viau-Quesnel, Savary & Blanchette, 2019). A study
combining a framing task — including high or low importance decisions — with a time
perception task or an electro-dermal measure may help clarify the mechanisms underlying the

impact of the importance of a decision on framing susceptibility.

In conclusion, we found that decisions involving important outcomes produce large
framing effects, compared to decisions involving unimportant outcomes. In addition, our
results suggest that this effect arises through a modulation of emotional response. Decisions
involving an important outcome elicit strong emotional attraction to sure gains in the gain
frame and strong emotional aversion to sure losses in the loss frame, yielding a large framing
effect. In contrast, decisions involving a trivial outcome elicit similar emotional response,
irrespective of the frame, yielding an absence of framing effect. The results of this work are
important and could have practical implications. For instance, they provide a direction for
improving the framing of government-related messages, such as public health campaigns (De

Bruijn, & Janssen, 2017; De Bruijn, Visscher & Mollen, 2015; Keyworth et al., 2017).



DECISION IMPORTANCE, EMOTION AND FRAMING 22

References

Bless, H., & Schwarz, N. (2010). Mental construal and the emergence of assimilation and
contrast effects: The inclusion/exclusion model. Advances in experimental social

psychology, 42, 319-373.

Bayer, M., Ruthmann, K., & Schacht, A. (2017). The impact of personal relevance on
emotion processing: evidence from event-related potentials and pupillary responses.

Social cognitive and affective neuroscience, 12(9), 1470-1479.

Cheng, Q., & He, G. (2017). Deciding for Future Selves Reduces Loss Aversion. Frontiers in

Psychology, 8:1644.

de Bruijn, H., & Janssen, M. (2017). Building cybersecurity awareness: The need for

evidence-based framing strategies. Government Information Quarterly, 34(1), 1-7.

de Bruijn, G. J., Visscher, 1., & Mollen, S. (2015). Effects of previous fruit intake, descriptive
majority norms, and message framing on fruit intake intentions and behaviors in Dutch
adults across a 1-week period. Journal of nutrition education and behavior, 47(3),

234-241.

Druckman, J. N., and McDermott, R. (2008). Emotion and the framing of risky choice. Polit.

Behav, 30, 297-321.

Ellsworth, P. C., & Scherer, K. R. (2003) Appraisal processes in emotion. In: Handbook of
affective sciences, (p. 572-95.), R. J. Davidson, K. R. Scherer & H. Goldsmith, Oxford

University Press.

Etzel, J. A., Cole, M. W., Zacks, J. M., Kay, K. N., & Braver, T. S. (2015). Reward
motivation enhances task coding in frontoparietal cortex. Cerebral cortex, 26(4),

1647-1659.



DECISION IMPORTANCE, EMOTION AND FRAMING 23

Fagley, N. S., & Miller, P. M. (1997). Framing effects and arenas of choice: Your money or

your life? Organizational behavior and human decision processes, 71(3), 355-373.

Frick, R. W. (1998). A better stopping rule for conventional statistical tests. Behavior

Research Methods, Instruments, & Computers, 30(4), 690-697.

Gosling, C.J., & Moutier, S. (2017). High but not low probability of gain elicits a positive

feeling leading to the framing effect. Frontiers in Psychology, 8: 81.

Gosling, C. J., & Moutier, S. (2019). Is the framing effect a framing affect?.Quarterly Journal

of Experimental Psychology, 72(6), 1412-1421.

Greenwald, M.K., Cook, E.W., & Lang, P.J. (1989). Affective judgment and
psychophysiological response: dimensional covariation in the evaluation of pictorial

stimuli. Journal of Psychophysiology, 3, 51-64.

Hayes, A. F. (2015). An index and test of linear moderated mediation. Multivariate

Behavioral Research, 50(1), 1-22.

Igou, E. R., & Bless, H. (2007). On undesirable consequences of thinking: Framing effects as
a function of substantive processing. Journal of Behavioral Decision Making, 20(2),

125-142.

Kahneman, D., & Frederick, S. (2007). Frames and brains: Elicitation and control of response

tendencies. Trends in Cognitive Sciences, 11, 45-46.

Keyworth, C., Nelson, P. A., Bundy, C., Pye, S. R., Griffiths, C. E. M., & Cordingley, L.
(2018). Does message framing affect changes in behavioural intentions in people with
psoriasis? A randomized exploratory study examining health risk communication.

Psychology, health & medicine, 23(7), 763-778.



DECISION IMPORTANCE, EMOTION AND FRAMING 24

Kihberger, A. (1995). The framing of decisions: a new look at old problems. Organizational

Behavior and Human Decision Processes, 62, 230-40.

Kihberger, A., & Gradl, P. (2013). Choice, rating and rankings: Framing effects with

different response modes. Journal of Behavioral Decision Making, 26, 109-117.

Kihberger, A., Schulte-Mecklenbeck, M., & Perner, J. (1999). The effects of framing,
reflection, probability, and payoff on risk preference in choice tasks. Organizational

Behavior and Human Decision Processes, 78, 204—231.

Kihberger, A., Schulte-Mecklenbeck, M., & Perner, J. (2002). Framing decisions:
Hypothetical and real. Organizational Behavior and Human Decision

Processes, 89(2), 1162-1175.

Kihberger, A. (1997).Theoretical conceptions of framing effects in risky decisions. In R.
Ranyard, W. R. Crozier, & O. Svenson (Eds.), Decision Making: Cognitive Models

and Explanations (pp. 128-144). London: Routledge.

Krishnamurthy, P., Carter, P., & Blair, E. (2001). Attribute framing and goal framing effects
in health decisions. Organizational behavior and human decision processes, 85(2),

382-399.

Levin, I., Schneider, S., & Gaeth, G. (1998). All frames are not created equal: A typology and
critical analysis of framing effects. Organizational Behavior and Human Decision

Processes, 76, 149-188.

McElroy, T., & Seta, J. J. (2003). Framing effects: An analytic—holistic perspective. Journal

of Experimental Social Psychology, 39(6), 610-617.



DECISION IMPORTANCE, EMOTION AND FRAMING 25

McElroy, T., & Mascari, D. (2007). When Is It Going To Happen? How Temporal Distance
Influences Processing for Risky—Choice Framing Tasks. Social cognition, 25(4), 495-

517.

Meyers-Levy, J., & Maheswaran, D. (2004). Exploring message framing outcomes when
systematic, heuristic, or both types of processing occur. Journal of Consumer

psychology, 14(1 & 2), 159-167.

Muthén, L.K. and Muthén, B.O. (1998-2017). Mplus User’s Guide. Eighth Edition. L0sS

Angeles, CA: Muthén & Muthén.

Podevijn, G., O’Grady, R., Mathews, N., Gilles, A., Fantini-Hauwel, C., & Dorigo, M.
(2016). Investigating the effect of increasing robot group sizes on the human
psychophysiological state in the context of human—swarm interaction. Swarm

Intelligence, 10, 193-210.

Reyna, V.F., & Brainerd, C.J. (1991). Fuzzy-trace theory and framing effects in choice: Gist
extraction, truncation, and conversion. Journal of Behavioral Decision Making, 4,

249-262.

Reyna, V. F., & Brainerd, C. J. (1995). Fuzzy-trace theory: An interim synthesis. Learning

and individual Differences, 7(1), 1-75.

Reyna, V. F., Estrada, S. M., De Marinis, J. A., Myers, R. M., Stanisz, J. M., & Mills, B. A.
(2011). Neurobiological and memory models of risky decision making in adolescents
versus young adults. Journal of Experimental Psychology: Learning, Memory, and

Cognition, 37(5), 1125-42.



DECISION IMPORTANCE, EMOTION AND FRAMING 26

Rothman, A. J., Salovey, P., Antone, C., Keough, K., & Martin, C. D. (1993). The influence
of message framing on intentions to perform health behaviors. Journal of experimental

social psychology, 29(5), 408-433.

Seta, J. J., Seta, C. E., & McCormick, M. (2017). Commonalities and differences among
frames: a unification model. Journal of Behavioral Decision Making, 30(5), 1113-

1130.

Tversky, A., & Kahneman, D. (1981). The framing of decisions and the psychology of choice.

Science, 211(4481), 453-458.

Tversky, A., & Kahneman, D. (1992). Advances in prospect theory: Cumulative

representation of uncertainty. Journal of Risk and Uncertainty, 5, 292-323.

Van der Pligt, J., & Van Schie, E. (1990). Frames of reference, judgment and preference.

European review of social psychology, 1, 61-80.

Viau-Quesnel, C., Savary, M., & Blanchette, 1. (2019). Reasoning and concurrent timing: a
study of the mechanisms underlying the effect of emotion on reasoning. Cognition and

Emotion, 33(5), 1020-1030.

Wang, X. T. (1996). Framing effects: Dynamics and task domains. Organizational behavior

and human decision processes, 68(2), 145-157.

Wang, X. T., Simons, F., & Brédart, S. (2001). Social cues and verbal framing in risky

choice. Journal of behavioral decision making, 14(1), 1-15.

Ziegler, F. V., & Tunney, R. J. (2015). Who’s been framed? Framing effects are reduced in

financial gambles made for others. BMC psychology, 3(1), 9.



DECISION IMPORTANCE, EMOTION AND FRAMING 27

Figure captions

Figure 1. Percentage of risky choices made as a function of the scenario and frame. When
participants made a decision related to the promotion of humanitarian causes, they displayed a
significant framing effect (p = .01). In contrast, when they made a decision related to the
promotion of culinary specialties, they resisted the framing manipulation (p >.99). **p<.01,

ns = non significant.
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Figure 2. (a) Percentage of risky choices and (b) emotional attraction index (which was
obtained by subtracting the emotion felt for the sure option from the emotion felt for the risky

option) as a function of frame and importance.
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Figure 3. Graphical representation of the moderated mediation. The moderated mediation
assesses whether the influence of the frame on choice — via emotional attraction — differs

across levels of importance.
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