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SESSION OVERVIEW
The literature on judgment and decision making has long fo-

cused on the disutility of uncertainty. The certainty effect for exam-
ple, first evidenced in the Allais paradox (Allias 1953), suggests that 
people overweight certain outcomes relative to probable outcomes 
(Kahneman and Tversky 2000). In general, people are risk averse 
in gains—they prefer a sure gain to a lottery of gains with the same 
expected value (Kahneman and Tversky 1979). In an extreme dem-
onstration of risk aversion, Gneezy, List, and Wu (2006) showed that 
risky prospects are valued less than their worst outcome. Recently, 
however, researchers have begun to explore conditions under which 
consumers embrace uncertainty. For example, Goldsmith and Amir 
(2010) found that in the absence of thoughtful consideration, innate 
optimism drives consumers to respond to uncertain promotions and 
certain promotions with the best outcomes equally favorably, al-
though the expected benefits of uncertain promotions are lower.   

The current session brings together three papers each exploring 
a way to maximize the utility of uncertainty or minimize its disutility. 
Across the three papers, we discuss (a) how to frame risky prospects 
to increase willingness-to-pay; (b) which information processing 
strategy to use to decrease uncertainty aversion; and (c) how con-
sumers aggregate promotion and product risk to minimize overall 
risk aversion.

The first paper by Yang, Vosgerau, and Loewenstein explores 
the influence of framing on consumers’ valuation of a risky prospect. 
In particular, framing a risky prospect as “uncertain gift” compared 
to “lottery” substantially increases consumers’ willingness to pay for 
the prospect. Although framing does not change consumers’ subjec-
tive value of the risky prospect, the “uncertain gift” frame evokes a 
higher reference price than “lottery” frame which increases WTP. 
The second paper by Goldsmith and Amir compares effects of intui-
tive processing versus deliberative processing on people’s tendency 
to avoid uncertainty. The results suggest that intuitive processing 
actually decreases uncertainty aversion, and thus increases one’s 
likelihood of making a rational choice in contexts where uncertainty 
aversion usually biases choices. The first three papers focus on peo-
ple’s reactions to a single source risk. The final paper by Shi and Xu 
extends the scope of investigation by looking into how consumers 
make decisions when companies market products of uncertain quali-
ties with probabilistic promotions. In this case, consumers aggregate 
two independent sources of risks (product and promotion risks) and 
evaluate them jointly. The results show that product risk and promo-

tion risk interact in determining joint risk evaluation – it is amplified 
when consumers perceive salient contrasts between the sizes of two 
risks. 

Introductory remarks will briefly review the previous research 
on risk aversion and uncertainty aversion and emphasis will be 
placed on recent discoveries on the positive influence of uncertainty. 
Each speaker will discuss the theoretical perspective from which the 
findings are grounded. The last 10 minutes of the session will be 
devoted to summarizing the factors that have been examined in ex-
ploring the upside of uncertainty and encouraging the speakers and 
the audience to generate new theoretical perspectives that may high-
light avenues for future research. In line with the theme of ACR of 
“making a difference,” this session will aim to provide an overview 
of emerging findings that are built on previous work on risk aversion 
and uncertainty aversion but also make a difference by exploring the 
promises of uncertain environment.  

We expect this session will be of interest to a broad audience at 
ACR. Given that risk aversion is one of the most prominent finding 
in consumer judgment and decision making, insights into when con-
sumers embrace risk and uncertainty provides new opportunities for 
consumers, retailers, and manufacturers.

The Influence of Framing on Willingness to Pay as an 
Explanation of the Uncertainty Effect

EXTENDED ABSTRACT
Gneezy, List, and Wu (2006) documented the intriguing uncer-

tainty effect (UE) where risky prospects are valued less than their 
worst outcome. For example, people are willing to pay an average 
of $26 for a $50 gift certificate, but only $16 for a lottery that would 
pay either a $50 or a $100 gift certificate with equal probability. The 
psychological mechanism underlying this effect is still unknown. 
Keren and Willemsen (2009) claimed that participants simply misun-
derstood the instructions in the lottery condition. Simonsohn (2009) 
carefully ensured participants’ correct understanding and reliably 
replicated the effect, proposing that the uncertainty effect denotes a 
direct form of risk aversion.

This extreme form of risk aversion appears even more peculiar 
given that in the marketing domain researchers have documented 
the opposite. Goldsmith and Amir (2010) examined the effect of un-
certainty on promotions and found that risky prospects framed as a 
free gift could be more attractive than their expected value. Why do 
people exhibit extreme risk-aversion in the situations examined in 
the research documenting the UE, but extreme risk-seeking for seem-
ingly closely equivalent risky choices in the domain of consumer 
research? In a series of 9 studies, we show that framing a risky pros-
pect as a “lottery ticket” as opposed to an “uncertain gift certificate” 
substantially reduces WTP, because the lottery frame evokes a lower 
reference price, but people value the risky prospect equally under 
both frames.

In Experiments 1 and 2, we show that when a risky prospect 
is described as a “lottery” as opposed to an “uncertain gift”, WTP 
is substantially reduced causing the UE. In Experiment 2, for ex-
ample, we orthogonally manipulated framing (a lottery ticket vs. a 
gift certificate) and uncertainty (certain vs. uncertain). Framing a 
risky prospect as a lottery ticket−no matter whether it was certain or 
uncertain−substantially decreased WTP. Thus, the uncertainty effect 
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only occurred when the uncertain item was framed as a lottery ticket 
and the certain item was framed as a gift certificate. 

In Experiments 3A and 3B we replicated the framing effect, and 
tested four possible explanations - subjective uncertainty, processing 
fluency, negative attitudes toward lottery tickets, and anchoring. The 
procedure in these studies was identical to that in the previous stud-
ies; additionally, participants also indicated how much uncertainty 
they felt in this offer (subjective uncertainty), how difficult the of-
fer was to understand (fluency), and their attitude toward lotteries. 
Finally, we also asked participants to indicate the typical price of a 
lottery ticket either before or after they indicated their WTP to test 
whether WTP is anchored on typical lottery ticket prices. Neither 
subjective uncertainty, fluency, attitudes towards lotteries nor an-
choring were related to WTP. 

In Experiments 4-6 we manipulated aleatory uncertainty, men-
tal representations of uncertainty, and anticipated disappointment. 
While we replicated the previously found framing effect in all three 
studies, none of the uncertainty and disappointment manipulations 
had an effect on WTP.

Experiments 7 and 8 test a reference price account of the UE 
that was inspired by Weaver and Frederick’s (2012) reference price 
theory of the endowment effect. According to this account, the lot-
tery frame may evoke a lower reference price than the gift certificate 
frame. 

One prediction that follows from this account is that if the lot-
tery ticket frame evokes a lower reference price than the uncertain 
gift certificate frame, setting an explicit reference price under both 
frames should lead to an assimilation of WTP to that reference price. 
In Experiment 7, we manipulated the presence of a reference price 
by telling half of the participants that the majority of participants in 
previous studies had been willing to pay $35 for the risky prospect 
($35 is the median WTP across framing conditions in our experi-
ments). In the control conditions no reference price was mentioned. 
As predicted, we found that the differences in willingness to pay 
(WTP) disappeared when the same reference price was set for both 
frames.

The reference price account also allows for another elegant pre-
diction. According to Weaver and Frederick (2012), people are not 
willing to pay more than the reference price (r, i.e., the market value) 
even when they subjectively value (v) the good more, because this 
would constitute a bad deal. Formally, WTP = min (r, v). WTA, how-
ever, is equal to the maximum of the reference price and valuations, 
and should not thus be affected by the low reference price under the 
lottery frame. Formally, WTA = max (r, v). This suggests: WTA, in 
contrast to WTP, should not be affected by the framing manipulation. 
In Experiment 8, we test this prediction by manipulating the frame 
(lottery vs. gift certificate) and endowment status buyer vs. seller. 
Consistent with the reference price account, results show that lottery 
framing reduces WTP but not WTA. 

Experiment 9 and 10 examine whether our finding can be gen-
eralized to other frames, such as “raffle”, “gamble”, “coin flip” and 
“voucher”. Consistent with the reference price account, we found 
that “raffle”, “gamble”, “coin flip” frames significantly reduced WTP 
compared to “voucher” frame. No UE effect was observed when the 
frame of the risky prospect and its worst outcome matched. We also 
found that framing had a greater impact on WTP than on WTA. 

Concluding, in a series of 11 studies we demonstrate that fram-
ing influences WTP and thus explains the UE. We rule out a host of 
possible explanations for the framing effect on WTP, and find evi-
dence consistent with a reference price account.

The Role of Cognition in Uncertainty Aversion:  When 
Less Thought Leads to More Rational Choices

EXTENDED ABSTRACT
Human beings often strive to be rational and consistent in their 

decision making. As a result, a great deal of academic research has 
been devoted to understanding the decision strategies that promote 
rational choices across different contexts. Prior work has identified 
two distinct processing styles used in decision resolution: conscious 
deliberation, which draws attention to the decision, and intuitive re-
sponding, which relies more on “gut” responses. The belief that care-
fully considering one’s decision should improve decision-outcomes 
has been advocated for centuries and some academic research sup-
ports the merits of such behavior; however, to our knowledge, no 
work to date has tested the implications that promoting (versus in-
hibiting) consideration of one’s decision has for one’s likelihood of 
making rational choices in contexts involving uncertainty. 

A large body of academic work demonstrates that people pre-
fer certain over uncertain benefits, even showing that a preference 
for certainty can lead to violations of expected utility theory. The 
seminal demonstration of such a violation is the Allais Paradox (Al-
lais 1953). This paradox reveals that when individuals are presented 
with sequential choices between gambles, the majority violates the 
independence axiom, failing to treat the potential outcomes within 
the gambles as independent in part because uncertain gains are less 
tolerable when certain gains are available. We build on this work by 
testing the effect of processing style on this paradigm.  In so doing, 
we are able to test if and how directing resources (e.g., cognitive fo-
cus) towards decisions involving uncertainty affects one’s likelihood 
of making a rational choice.

Recent research suggests that careful consideration of one’s 
decision may increase uncertainty aversion (Goldsmith and Amir 
2010). If this is the case, manipulations that inhibit such consider-
ations (e.g., by directing cognitive resources away from the decision) 
may increase rationality in contexts where uncertainty aversion has 
been shown to bias outcomes (e.g., the Allais Paradox). Experiment 
1 tested this directly by manipulating cognitive load and testing indi-
viduals’ likelihood of demonstrating the Allais Paradox and revealed 
that participants were less likely to demonstrate the Allais Paradox 
when under cognitive load (Pno-load=37%; Pload=27%; p<.05). If the 
Allais Paradox occurs in part because of uncertainty aversion, these 
results imply that under cognitive load, uncertainty aversion decreas-
es, thus resulting in more rational choices in this context. If true, 
then when the decision context promotes consideration, participants 
should be more likely to demonstrate the paradox, as compared to 
when it does not. Prior research suggests that individuals naturally 
consider gambles with higher-stakes outcomes (e.g., higher in mon-
etary value) more than those offering low-stakes rewards (Goldsmith 
and Amir 2010).  We utilized this value manipulation in order to test 
for a conceptual replication of our effect and observed that partici-
pants were significantly less likely to demonstrate the Allais Paradox 
when the gambles were of low-value (21%) as compared to high-
value (38%; p<.001). Experiment 3 replicates this pattern of results 
in a different domain by manipulating if participants were asked to 
“think carefully” about uncertain rewards prior to rating their attrac-
tiveness. In line with our predictions, we observe that directing atten-
tion towards the uncertain rewards made them less attractive (p<.05).

Decision making under risk and uncertainty has been at the 
forefront of social scientific investigation for five decades. We build 
on this work by shedding light on the relationship between process-
ing style and uncertainty aversion. Our experiments offer conver-
gent evidence demonstrating that consideration increases uncertainty 
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aversion, relative to more intuitive processing, which can decrease 
one’s likelihood of making a rational choice in contexts where uncer-
tainty aversion commonly biases choices (e.g., the Allais Paradox).  
We conclude with a discussion of the theoretical and practical impli-
cations for these findings.

Psychological Risk Aggregation: Selling Products of 
Uncertain Qualities with Probabilistic Promotions

EXTENDED ABSTRACT
Companies often market products of uncertain qualities with 

probabilistic promotions (e.g., 50% chance of getting 15% off; 50% 
chance of getting 45% off). A product provides uncertain qualities 
to consumers either because it is new to the market or because the 
product is inherently risky (e.g., investment products). When such 
products with uncertain qualities are promoted with probabilistic re-
wards, consumers need to aggregate two sources of risks (product 
and promotion risks) and evaluate them jointly to decide the attrac-
tiveness of the deal package. This paper studies consumers’ psycho-
logical reactions to aggregated risks from independent sources. Our 
paper extends the existing literature on probabilistic promotions that 
has focused on consumer responses to the uncertain nature of the 
probabilistic promotions, comparing their performance relative to 
fixed promotions (Goldsmith and Amir 2010, Mazar, Shampanier, 
and Ariely 2012) or exploring the optimal design of reward structure 
(Kalra and Shi 2010). Most of the existing studies, by examining 
either established brands such as Nike athletic shoes, Amazon gift 
cards, and M&M’s or hypothetical ones, have neglected the potential 
performance uncertainty in the products being promoted.

We develop a theoretical framework for joint risk evaluation 
that incorporates three factors: risk aversion, probability weight-
ing, and contrast effects.  First, risk aversion is the core concept in 
normative economics theory, which suggests that decision makers 
evaluate a two-risk prospect by computing the expected value of its 
outcomes. Assuming that people are risk aversive, this model pre-
dicts that people should prefer fixed promotion over probabilistic 
promotions, and for any given product promoted by a probabilis-
tic promotion, the joint evaluation of the two-risk prospect should 
monotonically decrease as the risk of the probabilistic promotion 
increases. Second, prospect theory assumes that people may over-
weigh favorable outcomes and they are risk-aversive. When proba-
bilistic promotion involves low risk, since people may overweigh 
the more favorable outcome in the reward package, the joint evalu-
ation of the two-risk prospect can be greater than a fixed promotion 
with no risk. However, as promotion risk continues to increase, risk-
aversion will overshadow positive-outcome-overweighting and lead 
to decrease in joint evaluation. Note that both frameworks assume 
that promotion risk and product risk independently influence joint 
evaluation. No direct interactive effect between two sources of risks 
is predicted. Finally, we extend above two frameworks with a joint-
risk evaluation model to accommodate the contrast effect that may 
occur when aggregating two independent sources of risks (a promo-
tion risk and a product risk).  Specifically, when people perceive a 
large and a small risk prospect simultaneously, the larger risk is more 
salient and becomes the focus of attention. The smaller risk serves 
as the reference of comparison. Contrasting the large risk against the 
small risk amplifies the perceived size of the large risk. As a result, 
perception of joint risks is higher and joint evaluation is lower when 
the differences between the two risk prospects are sufficiently large 
to produce a contrast effect.

In two experiments, we manipulate the size of product risk (be-
tween-subject) as well as the size of promotion risk (within-subject) 

and investigate how consumers make joint evaluations of the two-
risk prospect in two diverse contexts.  In the first experiment, product 
risk was manipulated by the variance of mutual funds’ annual returns 
in the past (high vs. low). The size of promotion risk was manipulated 
through the spread between large and small rewards (7 levels from 
low to high): the larger the spread, the higher the promotion risk. 
The probability of getting either reward is 50%.  Joint evaluation of 
this two-risk prospect was measured by the likelihood of choosing 
the mutual fund over a fixed-income fund with no promotion. The 
results revealed an interactive effect of product risk and promotion 
risk. First, inconsistent with the predictions of normative economic 
theory, the joint evaluation of the two-risk prospect did not decrease 
with reward spread monotonically. When the product risk was high, 
the joint evaluation dropped sharply when a low risk promotion was 
introduced, but then bounced as promotion risk increased to a higher 
level. Monotonic decreasing trend was observed when the promotion 
risk increased from the medium to high levels. This drop-bounce-
drop trend was also in contradiction to the bounce-drop-drop trend 
predicted by single risk Prospect Theory. Second, when the product 
had low risks, introducing a small promotion risk had little impact 
on the joint evaluation. However, as the promotion risk increased 
from the medium level to high level, joint evaluation dropped dra-
matically. 

The second experiment manipulated product risk by using three 
types – radically-new, incrementally-new, and established – of prod-
ucts in the airline industry (high vs. low vs. no risk; between-sub-
ject). The quality of a flight service would be uncertain when it is a 
new flight route offered by an established airline; and the uncertainty 
would be even higher when the new service route was offered by a 
newly founded airline. In contrast, the established product involves 
minimal quality uncertainty. Again, the size of promotion risk was 
manipulated through the spread between large and small rewards (7 
levels from low to high). Joint evaluation of the target product was 
measured by indicating the matching price for a competing product 
that make the target and the competing products equally attractive. 
Again, the interactive effect of product risk and promotion risk sup-
ported the joint evaluation model. 

Our results suggest that we should extend the commonly ap-
plied single-risk prospect theory models by explicitly accounting for 
psychological interactions between two sources of risks when they 
are evaluated jointly. The joint risk evaluation model developed in 
this paper offers one approach to incorporate such contrast effects 
between two risks.    
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