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Arguably, all choice options involve three basic attributes: magnitude (outcome
size), time (of occurrence), and probability (of occurrence) and are evaluated in
one of two basic evaluation modes: JE (joint evaluation, involving comparison of
multiple options) and SE (single evaluation, without comparison). This research
explores how reactions to the three basic attributes (and their associated
functions—utility, time discounting, and probability weighting) vary between the two
basic evaluation modes. Nine studies, tapping diverse contexts, yield two general
results: first, for all these attributes, people are more sensitive to variations near
endpoints (zero magnitude, no delay, and 0% or 100% probability) than in other
regions, and this differential sensitivity is more pronounced in SE than in JE.
Second, when faced with options involving a trade-off between magnitude and
time (delay) or between magnitude and probability (risk), people are both more
delay averse and more risk averse in SE than in JE.

How much would people value receiving a $100 gift
coupon for certain today? What about receiving a $150

gift coupon for certain in 2 weeks? What about an 80%
chance to receive a $150 gift coupon today? Will people
value these options differently if each option is presented
and evaluated in isolation than if these options are juxta-
posed and evaluated in comparison?
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Arguably all choice options involve three basic attributes
—magnitude (size of outcome), time (time of occurrence),
and probability (likelihood of occurrence). For example, the
option “receiving a $150 gift coupon for certain in 2 weeks”
has a magnitude of $150, a probability of 100%, and a time
(delay) of 2 weeks. The option “an 80% chance to receive
a $150 gift coupon today” has a magnitude of $150, a prob-
ability of 80%, and a time (delay) of zero. Magnitude does
not have to be monetary. For example, the option “a 20%
chance to save 40 dolphins in 3 months” has a magnitude
of 40 dolphins.

Arguably all evaluations of choice options occur in one
of two modes—joint evaluation (JE) and single evaluation
(SE)—or in some combination of the two. By JE, we mean
that two or more options are juxtaposed and evaluated com-
paratively; by SE, we mean that only one option is presented
and evaluated in isolation (Hsee 1996; Hsee and Zhang
2010). Evaluation mode is a fundamental characteristic of
judgment and choice and can be likened to the rain-shine
dimension of weather. Just as any day can be characterized
as rainy or sunny, any judgment or choice can be charac-
terized as made in JE or SE. Sometimes we encounter one
option at a time and have to decide whether to accept it or
how much effort to expend to accept it; this is an example
of SE. Sometimes we encounter multiple possible options
at the same time and have to decide which one to accept,
or how much effort to expend to acquire one option versus
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another option; this is an example of JE. Evaluation mode
may fall between JE and SE, such as when there is one
highly salient option along with several less salient options.
In this article, we look at situations that are clearly JE or
SE.

Reactions to magnitude, time, and probability have been
extensively studied in the existing literature (e.g., Frederick,
Loewenstein, and O’Donoghue 2002; Gonzalez and Wu
1999; Kahneman and Tversky 1979). Evaluation mode has
already been well studied (e.g., Bazerman et al. 1999;
Bleichrodt and Prades 2009; Burson, Larrick, and Lynch
2009; Chatterjee, Heath, and Min 2009; Hsee 1996; Hsee
and Leclerc 1998; Hsee et al. 1999; Kogut and Ritov 2005;
Laran and Wilcox 2011; List 2002; Nowlis and Simonson
1997; Okada 2005; Paharia et al. 2009; Schmeltzer, Caverni,
and Warglien 2004). Nevertheless, the relationship between
the two topics has not been well studied.

In the current research, we seek to make two contribu-
tions. First, we study how reactions to the three basic at-
tributes vary between the two basic evaluation modes. Tra-
ditionally, reactions to the three attributes have largely been
studied separately, each having its own functions and its
own factors. Reactions to magnitude are usually modeled
by utility and value functions (e.g., Kahneman and Tversky
1979); factors identified as influencing magnitude valuation
include perceived meaning of zero (Gneezy and Rustichini
2000; Palmeira 2011; Shampanier, Mazer, and Ariely 2007)
and affect richness of the stimulus (Hsee and Rottenstreich
2004). Reactions to time are typically modeled by time-
discounting functions; factors identified as influencing time
discounting include presentation format (Ebert and Prelec
2007; Malkoc and Zauberman 2006; Read 2001; Read et
al. 2005; Zauberman et al. 2009), perceived connectedness
between the current and future self (Bartels and Rips 2010;
Bartels and Urminsky 2011; Hershfield et al. 2011), sub-
jective time perception (Zauberman and Lynch 2005; Zaub-
erman et al. 2009), visceral states (Loewenstein 1996; Van
den Bergh et al. 2008), and age and intelligence (Read and
Read 2004; Shamosh et al. 2008). Reactions to probability
are typically modeled by probability weighting functions;
factors identified as influencing probability weighting in-
clude source of uncertainty (Kilka and Weber 2001), size
of outcome (Prelec and Loewenstein 1991; Weber and Chap-
man 2005), regulatory focus (Kluger et al. 2004), and in-
dividual differences (Chen and Jia 2005). Prior research has
also examined the connection between time discounting and
probability weighting and tried to identify factors that in-
fluence both (e.g., Baucells and Heukamp 2012; Bommier
2006; Prelec and Loewenstein 1991; Rachlin, Brown, and
Cross 2000). Joining this effort, we propose and demonstrate
that evaluation mode is a common factor that influences
reactions to all of the three basic sets of functions; for each
of the three attributes, people are more sensitive to variations
near endpoints than elsewhere, and this differential sensi-
tivity is more pronounced in SE than in JE.

The second contribution we seek to make is an extension
of the first; we study how preferences for options involving

two of the three basic attributes vary between JE and SE.
These two-attribute trade-off preferences include time pref-
erence, involving a trade-off between magnitude and time,
and risk preference, involving a trade-off between magnitude
and probability. Time preference and risk preference are
among the most common trade-offs people encounter in real
life. Examples of time preference include whether to take one
bird today or wait for two birds tomorrow, whether to cash
a check now or wait a year for a higher amount, and whether
to buy an 8-gigabyte Kindle now or wait 3 months until a
16-gigabyte edition is released. Examples of risk preference
include whether to accept one bird in the hand or seek two
birds in the bush, whether to invest money in a savings ac-
count with a lower fixed rate or in a mutual fund with a higher
but risky rate, and whether to buy a new bicycle with known
quality or a used bicycle with risky but potentially higher
quality. Time preference and risk preference have received
substantial attention in the existing literature (on time pref-
erence: e.g., Frederick et al. 2002; Kable and Glimcher 2010;
Mischel, Shoda, and Rodriguez 1989; Read et al. 2005; on
risk preference: e.g., Gneezy, List, and Wu 2006; Gonzalez
and Wu 1999; Prelec 1998; Slovic 1987). We seek to con-
tribute to the existing literature by studying how these pref-
erences vary between JE and SE. In particular, we propose
and demonstrate that, in time preference, people are more
delay averse in SE than in JE and that, in risk preference,
people are more risk averse in SE than in JE.

REACTIONS TO MAGNITUDE, TIME,
AND PROBABILITY

In this section, we examine how people’s reactions to a
single attribute—magnitude, time, or probability—vary be-
tween JE and SE. Namely, we examine how each of the
three basic functions—magnitude valuation, time discount-
ing, and probability weighting functions—varies between
JE and SE.

Existing research suggests that the three basic functions
share a common pattern: they are all steeper near the end-
points and flatter away from the endpoints. Generally speak-
ing, the endpoint in magnitude valuation is zero magnitude
(e.g., $0); in temporal discounting, zero delay (immediate);
and in probability weighting, certainty (100%) or impos-
sibility (0%). The nonlinearity of these functions is multiply
determined, including diminishing marginal utility for mag-
nitudes, uncertainty about the future in time discounting,
and general psychophysical diminishing marginal sensitivity
in all the three cases.

In the present research, we do not intend to explain why
these functions are generally flatter when away from the
endpoints than when near the endpoints. Instead, we posit
that when away from the endpoints, but not when near the
endpoints, all of these functions are even flatter in SE than
in JE (see fig. 1). This idea has been proposed by Hsee and
Zhang (2010) but has not been tested. The current research
elaborates on this proposition and provides empirical sup-
port. Furthermore, the current research also examines the
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FIGURE 1

HYPOTHESIZED MAGNITUDE VALUATION, TIME
DISCOUNTING, AND PROBABILITY WEIGHTING

FUNCTIONS UNDER JE AND SE

NOTE.—Adapted from figure 3 in Hsee and Zhang 2010.

implications of the proposition for trade-off preferences, in-
cluding risk preference and time preference.

Why do the JE and SE functions differ? In SE, people
are presented with only one value, and they tend to evaluate
it by its category rather than by its magnitude because cat-
egory is generally easier to evaluate than magnitude (Hsee
and Zhang 2004, 2010). In JE, people are presented with
multiple values and can directly compare and evaluate them
by their (relative) magnitude, rather than by just their cat-
egory. Thus, people in SE are sensitive to the category in
which a given value falls and relatively insensitive to its
magnitude, whereas people in JE are more sensitive to its
magnitude. Suppose that x1 and x2 belong to two different
categories on a given attribute, and x2 and x3 belong to the
same category on the same attribute, and objectively x3 �
x2 p x2 � x1 1 0. Then x1 and x2 will be evaluated differently
in both SE and JE, whereas x2 and x3 will be evaluated
similarly in SE but differently in JE.

Categories depend on salient reference points; in other
words, salient reference points on the target attribute divide
its values into different categories. In magnitude valuation,
the most salient reference point is zero; for example, whether
the price of a product involves no (zero) discount or some
discount off its manufacturer’s suggested retail price
(MSRP). Therefore, if one option involves a magnitude of
zero and another a magnitude of nonzero (e.g., if one store
offers no discount on a certain product and another offers
some discount on the same product), the two magnitudes
are categorically different and will be evaluated differently
in both SE and JE. However, if both magnitudes are nonzero
and one is greater than the other (e.g., if one store offers a
$10 discount and another offers a $20 discount), they are
only incrementally different and will be evaluated similarly
in SE but still differently in JE. This explains why magnitude
valuation functions are similar between SE and JE around
zero but different away from zero (fig. 1A). Specifically, we
propose the following hypothesis:

H1: (concerning magnitude valuation): Around the
zero-magnitude point, magnitude valuation func-

tions are as steep (or steeper) in SE as (than) in
JE, and away from the zero-magnitude point, mag-
nitude valuation functions are flatter in SE than
in JE.

We propose that the analysis for magnitude valuation
functions applies also to time-discounting and probability
weighting functions. In time discounting, the most salient
reference point is zero delay (immediate; Scholten and Read
2006). Therefore, if one option involves zero delay and
another option involves some delay, the two options are
categorically different and will be evaluated differently in
both SE and JE. If one option involves a shorter delay and
another option involves a longer delay, then the two options
are only incrementally different and will be evaluated sim-
ilarly in SE yet still differently in JE. This leads to our
second hypothesis (fig. 1B):

H2: (concerning time discounting): Around the zero-
delay point, time-discounting functions are as
steep (or steeper) in SE as (than) in JE, and away
from the zero-delay point, time-discounting func-
tions are flatter in SE than in JE.

Likewise, in probability weighting, the most salient ref-
erence points are certainty (100%) and impossibility (0%).
Thus, if one option is certain (100%) and another option is
probabilistic, or one option is impossible (0%) and another
is probabilistic, then the two options are categorically dif-
ferent and will be evaluated differently in both SE and JE.
If both options are probabilistic, with one being more prob-
able than the other, the two options are only incrementally
different, and they will be evaluated similarly in SE (Kun-
reuther, Novemsky, and Kahneman 2001) yet still differently
in JE. This leads to our third hypothesis (fig. 1C ):

H3: (concerning probability weighting): Around cer-
tainty (100%) and impossibility (0%), probability
weighting functions are as steep (or steeper) in
SE as (than) in JE, and away from certainty and
impossibility, probability weighting functions are
flatter in SE than in JE.

Of these three hypotheses, the hypothesis about magni-
tude valuation (hypothesis 1) has already been suggested in
earlier writings (Hsee and Zhang 2004; Hsee et al. 1999).
The present research extends the hypothesis about magni-
tude valuation to time discounting (hypothesis 2) and prob-
ability weighting (hypothesis 3) and shows that these three
functions behave similarly with respect to JE versus SE.

TRADE-OFF PREFERENCES

In the previous section, we focused on how people’s re-
actions to a single attribute (magnitude, time, or probability)
vary between JE and SE. In this section, we examine how
preferences for options involving two attributes vary be-
tween JE and SE. For example, between $100 now and $150
in a month, which one is more appealing in JE and which
is more appealing in SE? Between $100 for sure and an
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80% chance at $150, which is more appealing in JE and
which is more appealing in SE? The first question concerns
how time preference varies between JE and SE; the second
question concerns how risk preference varies between JE
and SE.

According to our theory (hypotheses 1–3), as long as two
options involve a trade-off between any two of the three
basic attributes (magnitude, time, and probability), and one
of the two attributes entails a categorical difference and the
other attribute entails an incremental difference, then pref-
erences for these options may reverse between JE and SE.
That is because people are more sensitive to the incremental
difference in JE than in SE. To illustrate, consider two op-
tions: A p $100 now versus B p $150 in a month. Note
that the difference in magnitude ($100 vs. $150) is incre-
mental, and the difference in time (now vs. delayed) is cat-
egorical. According to hypothesis 1, people in JE would be
more sensitive to the difference between $100 and $150
than people in SE, and, according to hypothesis 2, people
in SE would be equally sensitive (if not more sensitive) to
the difference between no delay and a delay than people in
JE. Therefore, we expect that, relative to B (the larger de-
layed outcome), A (the smaller immediate outcome) will be
favored more in SE than in JE. The same can be said of
trade-offs between incremental magnitude (smaller vs.
larger) and categorical probability (certain vs. uncertain),
for example, between $100 for sure and an 80% chance at
$150. These analyses lead to the following hypotheses, one
about time preferences and one about risk preferences:

H4: (concerning trade-offs between incremental mag-
nitude and categorical time): If one option entails
a larger delayed gain and another option entails a
smaller immediate (no-delay) gain, then, relative
to the first option, the second option will be fa-
vored more in SE than in JE.

H5: (concerning trade-offs between incremental mag-
nitude and categorical probability): If one option
entails a larger risky gain and another option en-
tails a smaller riskless gain, then, relative to the
first option, the second option will be favored
more in SE than in JE.

Hypothesis 4 suggests that, for time preferences, people are
more delay averse in SE than in JE. Hypothesis 5 suggests
that, for risk preferences, people are more risk averse in SE
than in JE. (Excessive aversion to delays has been termed
the present bias [Laibson 1997]; using this term, hypothesis
4 suggests that the present bias is more prominent in SE
than in JE.)

In theory, there are eight possible categorical-versus-in-
cremental difference trade-offs involving two of the three
basic attributes (magnitude, time, and probability). In reality,
some of these trade-offs are not meaningful. For example,
it is not meaningful for an option to have a nonzero mag-
nitude and a zero probability, or a nonzero probability and
a zero magnitude. There are only four meaningful trade-
offs—between incremental magnitude and categorical time,

between incremental magnitude and categorical probability,
between incremental time and categorical probability, and
between categorical time and incremental probability. Of
these four, the first two have already been discussed in hy-
potheses 4 and 5. Applying the same logic behind hypoth-
eses 4 and 5, we propose the following two hypotheses
regarding the remaining two trade-offs, both about time and
probability:

H6: (concerning trade-offs between incremental time
and categorical probability): If one option entails
a less delayed risky gain and another option entails
a more delayed riskless gain, then, relative to the
first option, the second will be favored more in
SE than in JE.

H7: (concerning trade-offs between categorical time
and incremental probability): If one option entails
a delayed but less risky gain and another option
entails an immediate (no-delay) but riskier gain,
then, relative to the first option, the second option
will be favored more in SE than in JE.

The existing literature has documented various forms of
preference reversals, including preference reversals related
to risk preference. For example, in the classic choice-match-
ing and choice-pricing paradigms (Lichtenstein and Slovic
1971; Tversky, Sattath, and Slovic 1988), choosers tend to
weigh probability more heavily whereas matchers and price
setters tend to weigh outcome magnitude more heavily. Al-
though these paradigms and the current research are all about
preference reversals, they have different foci. The classic
paradigms are concerned with reversals between different
response scales—for example, choice versus matching—and
the alternatives are typically presented together, as in JE. In
contrast, the present research is about reversals between dif-
ferent evaluation modes, and the response scale is held con-
stant across conditions, for example, always willingness to
pay. The present research is a first attempt to systematically
demonstrate JE-SE reversals in time preference, risk pref-
erence, and trade-off preferences between time and risk.

We now report a series of studies that tested our hypoth-
eses. Of these studies, the first four tested the three initial
hypotheses regarding single attributes (hypotheses 1–3), and
the remaining studies tested the subsequent hypotheses re-
garding trade-off preferences involving two attributes (hy-
potheses 4–7). These studies tapped a wide range of do-
mains, and two of the studies (6 and 8) involved real
consequences for participants.

STUDY 1

Methods

The main purpose of this study was to test hypothesis 1,
regarding magnitude valuation. A secondary purpose was
to explore the underlying mechanism. This study examined
participants’ willingness to donate to a polar bear rescue
program that had three alternative achievement records—-
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FIGURE 2

THE EVALUATION GRID USED IN STUDY 1

having saved 0, 100, or 200 polar bears in the past 5 years.
To explore the underlying mechanism, the study included
an evaluation grid, as illustrated in figure 2, and asked the
participants to select a letter from the grid before indicating
their willingness to donate. The choice of any letter in the
evaluation grid revealed a participant’s evaluations on two
dimensions at the same time: desirability (bad vs. good) and
evaluability (difficult vs. easy to evaluate the desirability).
We coded the evaluations on the desirability dimension on
a 1 (bad) to 6 (good) scale, and the evaluations on the
evaluability dimension on a 1 (difficult to evaluate) to 4
(easy to evaluate) scale. For example, the letter K reflects
a rating of 5 on the desirability dimension and a rating of
3 on the evaluability dimension.

Participants were 538 individuals (55% female) recruited
through an online survey service in the United States. In a
questionnaire, the participants were first presented and made
familiar with the evaluation grid. Then they were asked to
imagine that they were in a zoo when a fund-raiser from a
nonprofit organization approached them to solicit cash do-
nations to support an ongoing program to save polar bears,
and that they had recently read a report from a trustworthy
third party about the history of the program. Participants
were randomly assigned to one of six conditions: three SE
conditions and three JE conditions. In the three SE condi-
tions, participants were told that, according to the report,
the program had received generous support from the public
in the past 5 years and had saved 0, 100, or 200 polar bears,
respectively, during the period. They were asked to evaluate
the ability of the program to save polar bears by choosing
a letter from the evaluation grid. They were then asked to
assume that they had $100 cash on them at the moment and
to indicate how much they would donate to support the
program by writing down an amount between $0 and $100.
In the three JE conditions, participants received similar in-
formation and instructions as those in the SE conditions
except that, in each JE condition, they read two of the three
alternative scenarios and were asked to evaluate the program
using the evaluation grid and to indicate their willingness
to donate in each of the two scenarios. The order of the two
scenarios was counterbalanced.

Results and Discussion

Willingness to Donate. The results are summarized in
table 1. Hypothesis 1 predicts that respondents would be
similarly sensitive in JE and in SE to whether the program
had saved 0 or 100 polar bears and would be more sensitive
in JE than in SE to whether the program had saved 100 or
200 polar bears. To test these predictions, we performed two
hybrid t-tests as proposed by Hsee (1996), one for 0 versus
100 bears and one for 100 versus 200 bears. According to
the first hybrid t-test, respondents were indeed similarly sen-
sitive in JE and SE to whether the program had saved 0 or
100 bears (t(300) p 1.62, p 1 .10, NS); in both evaluation
modes, respondents were willing to donate more in the 100-
bear condition than in the 0-bear condition (in SE, M100 bears

p 18.05 vs. M0 bear p .81, t(218) p 6.28, p ! .0001; in

JE, M100 bears p 24.02 vs. M0 bear p .66, t(82) p 7.95, p !

.0001). According to the second hybrid t-test, respondents
were indeed more sensitive in JE than in SE to whether the
program had saved 100 or 200 bears (t(277) p 4.91, p !

.0001); in SE, respondents were unwilling to donate more
(in fact, they were willing to donate less) in the 200-bear
condition than in the 100-bear condition (M200 bears p 11.80
vs. M100 bears p 18.05, t(204) p �1.93, p p .056), whereas
in JE, respondents were willing to donate more in the 200-
bear condition than in the 100-bear condition (M200 bears p
25.19 vs. M100 bears p 13.73, t(73) p 5.25, p ! .0001). We
also performed a hybrid t-test for 0 versus 200 bears and
found that respondents were more sensitive in JE than in
SE to whether the program had saved 0 or 200 bears (t(252)
p 3.96, p ! .0001); in both evaluation modes, respondents
were willing to donate more in the 200-bear condition than
in the 0-bear condition (in SE, M200 bears p 11.80 vs. M0 bear

p .81, t(170) p 6.95, p ! .0001; in JE, M200 bears p 26.70
vs. M0 bear p 1.17, t(82) p 7.85, p ! .0001). Together, these
results supported our prediction that magnitude valuation
functions vary depending on evaluation modes—similarly
steep in JE and in SE when near the endpoint, and steeper
in JE than in SE when away from the endpoint.

Desirability and Evaluability. These were ratings on the
evaluation grid; they provided additional insight into how
participants responded to the magnitude variable (number
of polar bears saved). We first report the relationship be-
tween the desirability ratings and the magnitude valuable
and then report the relationship between the evaluability
ratings and the magnitude variable.

Regarding the relationship between the desirability ratings
and the magnitude variable, we predicted that it would
closely match the relationship between willingness to donate
and the magnitude variable. This was indeed the case. Over
the 0-to-100-bear range, desirability ratings increased by
similar amounts in JE and in SE (t(300) p .69, NS, using
the hybrid t-test); in both evaluation modes, respondents
found the program more desirable if it had saved 100 polar
bears than if it had saved 0 (in SE, M100 bears p 4.45 vs.
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TABLE 1

RESULTS OF ALL OF THE STUDIES INVOLVING A SINGLE ATTRIBUTE

Study JE mean (SD) SE mean (SD)

Study 1 (willingness to donate to a polar bear res-
cue program, in $):

0 and 100 polar bears .66 (5.51)a .81 (3.12)a

24.02 (26.79)b 18.05 (26.33)b

0 and 200 polar bears 1.17 (5.48)a .81 (3.12)a

26.70 (30.03)b 11.80 (14.87)b

100 and 200 polar bears 13.73 (18.03)a 18.05 (26.33)a

25.19 (27.93)b 11.80 (14.87)b

Study 2 (willingness to tutor for an amount to be
paid at various time points, in ¥):

Now 140.53 (64.34)a 120.73 (48.13)a

1 month 109.74 (64.79)b 78.75 (64.34)b

3 months 58.42 (64.66)c 80.49 (68.55)b

Study 3a (willingness to wait for a chance to ac-
quire a certificate, in minutes):

100% 85.52 (42.94)a 66.08 (40.68)a

90% 69.72 (39.80)b 53.81 (35.44)b

80% 57.02 (41.51)c 60.30 (37.02)a,b

Study 3b (willingness to wait for a chance to ac-
quire a certificate, in minutes):

0% .59 (2.30)a 3.99 (9.74)a

10% 17.31 (25.45)b 26.69 (30.84)b

20% 31.63 (34.28)c 26.29 (25.17)b

Additional study reported in General Discussion
(willingness to pay for cactus of various di-
ameters, in $):

Reference p 60 centimeters:
60 centimeters 225.91 (147.02)a 301.25 (181.38)a

70 centimeters 322.27 (157.39)b 420.96 (222.34)b

80 centimeters 456.36 (294.80)c 407.04 (154.57)a,b

Reference p 80 centimeters:
60 centimeters 180.60 (94.65)a 228.63 (111.89)a

70 centimeters 309.60 (117.42)b 243.70 (132.06)a,b

80 centimeters 467.20 (112.45)c 318.89 (163.81)b

NOTE.—The superscripts indicate whether or not means in the same evaluation mode (JE or SE) condition of each study
are significantly different from each other. Means with different superscripts are significantly different from each other; means
with the same superscript are not.

M0 bear p 1.30, t(218) p 19.83, p ! .0001; in JE, M100 bears

p 4.42 vs. M0 bear p 1.12, t(82) p 20.44, p ! .0001). Over
the 100-to-200-bear range, desirability ratings increased
more in JE than in SE (t(277) p 6.56, p ! .0001 using the
hybrid t-test); in SE, respondents found the program equally
desirable whether it had saved 200 or 100 polar bears
(M200 bears p 4.16 vs. M100 bears p 4.45, t(204) p �1.42,
NS), whereas in JE, respondents found the program more
desirable if it had saved 200 polar bears than if it had saved
100 polar bears (M200 bears p 4.85 vs. M100 bears p 3.59, t(73)
p 11.54, p ! .0001). Over the 0-to-200-bear range, desir-
ability ratings also increased more in JE than in SE (t(252)
p 3.45, p ! .001 using the hybrid t-test); in both evaluation
modes, respondents found the program more desirable if it
had saved 200 polar bears than if it had saved 0 (in SE,
M200 bears p 4.16 vs. M0 bear p 1.30, t(170) p 15.12, p !

.0001; in JE, M200 bears p 4.94 vs. M0 bear p 1.18, t(82) p
22.31, p ! .0001).

More pertinent to our theory was the relationship between
the evaluability ratings and the magnitude variable. Based
on our theory concerning the role of the endpoint (zero

magnitude), we made two predictions. First, evaluability for
zero magnitude (0 bear) would be higher than evaluability
for nonzero magnitudes (100 or 200 bears). Second, the
difference in evaluability between the zero and nonzero
magnitudes would be larger in SE than in JE. Consistent
with our first prediction, in both evaluation modes, evalu-
ability ratings were indeed higher for the zero magnitude
than for the nonzero magnitude conditions (in SE, Mzero mag.

p 3.56 vs. Mnonzero mag. p 2.90, t(297) p 5.75, p ! .0001,
by combining the 100-bear-SE and the 200-bear-SE con-
ditions and comparing the combined data with the 0-bear-
SE condition; in JE, Mzero mag. p 3.48 vs. Mnonzero mag. p 3.11,
t(165) p 3.19, p ! .01, by comparing the zero and the
nonzero magnitude results in the 0-to-100-bear-JE and the
0-to-200-bear-JE conditions). Consistent with our second
prediction, the difference in evaluability ratings between the
zero magnitude and the nonzero magnitude conditions was
(marginally significantly) greater in SE than in JE (t(462) p
1.89, p p.059, using the hybrid t-test). These results sug-
gested that it was easier to evaluate the endpoint (zero mag-
nitude) than to evaluate the other values and that joint eval-
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uation reduced the difference in evaluability between the
endpoint and the other values.

STUDY 2

Methods

Designed to test hypothesis 2 regarding the time-dis-
counting function, this study examined students’ willingness
to work for a fixed fee that would be paid at one of three
possible time points: immediately, in 1 month, and in 3
months. To test for the generality of our findings, we used
a somewhat different format for JE in study 2 (and study
3) than for study 1. In the JE condition of study 1, the three
magnitude levels were presented in pairs—two at a time.
In the JE condition of study 2 (and study 3), the three levels
were presented together, with order randomized.

Participants were 160 students (36% female) from Shang-
hai Jiaotong University in China. In a questionnaire, they
were asked to indicate the maximum amount of time they
were willing to spend tutoring a middle-school student to
help her pass a final exam and earn ¥100. Participants were
assigned to one of four conditions: one JE and three SE
conditions. Those in the JE condition were asked to consider
three alternative scenarios of when they would be paid (pre-
sented side by side, order randomized): immediately, in 1
month, or in 3 months. They were asked to indicate their
willingness to work in each of these three scenarios by writ-
ing down a number between 0 and 240 minutes. Participants
in each SE condition received the same instructions except
that they saw only one of the three scenarios and indicated
their willingness to work in that scenario.

Results and Discussion

The results, summarized in table 1, were consistent with
hypothesis 2 and the pattern in figure 1B. We performed
two hybrid t-tests, one for no delay versus 1-month delay
and one for 1-month delay versus 3-month delay. According
to the first hybrid t-test, respondents were similarly sensitive
in JE and in SE to whether there was a 1-month delay or
no delay (t(116) p .68, NS); in both evaluation modes,
respondents were willing to work more in the no-delay con-
dition than in the 1-month-delay condition (in SE, Mno delay

p 120.73 vs. M1 mo. delay p 78.75, t(79) p 3.33, p ! .01;
in JE, Mno delay p 140.53 vs. M1 mo. delay p 109.74, t(37) p
2.94, p ! .01). According to the second hybrid t-test, re-
spondents were more sensitive in JE than in SE to whether
there was a 1-month delay or a 3-month delay (t(116) p
2.94, p ! .01); in SE, respondents were willing to work
about the same amount in the 1-month-delay condition as
in the 3-month-delay condition (M1 mo. delay p 78.75 vs.
M3 mo. delay p 80.49, t(79) p �.12, NS), whereas in JE,
respondents were willing to work more in the 1-month-delay
condition than in the 3-month-delay condition (M1 mo. delay p
109.74 vs. M3 mo. delay p 58.42, t(37) p 4.95, p ! .0001).
These results supported our hypothesis that the shape of the
time-discounting function depends on evaluation modes—-

similarly steep in JE and SE near the zero-delay point, and
flatter in SE than in JE away from the zero-delay point.

STUDY 3A

Methods

Designed to test hypothesis 3 regarding probability
weighting around the certainty end (100%), this study ex-
amined students’ willingness to wait for a chance to acquire
a gift certificate with three chance (probability) levels:
100%, 90%, and 80%.

Participants were 333 students, of whom 172 (48% fe-
male) were from the University of Miami and 161 (47%
females) from Shanghai Jiaotong University in China. They
were asked to imagine that a new department store had just
opened in their neighborhood and that, as a promotion, the
store was giving away gift certificates. Each certificate was
worth $50 (or ¥100 in the version for participants in China)
and was redeemable at the store immediately. To have a
chance to acquire a gift certificate, one had to stand in line.
Participants were assigned to either a JE condition or one
of three SE conditions. Those in the JE condition were asked
to consider three alternative scenarios of their likelihood to
get the gift certificate (presented side by side, order ran-
domized): 100%, 90%, and 80%. They were asked to assume
that they had up to 120 minutes of free time and to indicate
the maximum amount of time (in minutes) they were willing
to wait. Participants in each SE condition received the same
instructions, except that they saw only one of the three sce-
narios and indicated their willingness to wait in that scenario.

Results and Discussion

The results, summarized in table 1, supported hypothesis
3 and were consistent with the pattern in figure 1C. Again,
we performed two hybrid t-tests, one for 100% versus 90%
and one for 90% versus 80%. According to the first hybrid
t-test, respondents were similarly sensitive in JE and in SE
to whether the chance was 100% or 90% (t(248) p �.34,
NS); in both evaluation modes, respondents were willing to
wait longer in the 100% probability condition than in the
90% probability condition (in SE, M100% p 66.08 vs. M90%

p 53.81, t(159) p 2.03, p ! .05; in JE, M100% p 85.52 vs.
M90% p 69.72, t(89) p 6.95, p ! .0001). According to the
second hybrid t-test, respondents were more sensitive in JE
than in SE to whether the chance was 90% or 80% (t(246)
p 2.50, p p .01); in SE, respondents were willing to wait
as long in the 90% probability condition as in the 80%
probability condition (M90% p 53.81 vs. M80% p 60.30,
t(157) p �1.13, NS), whereas in JE, respondents were
willing to wait longer in the 90% probability condition than
in the 80% probability condition (M90% p 69.72 vs. M80%

p 57.02, t(89) p 9.51, p ! .0001). In support of hypothesis
3, the results suggested that respondents were similarly sen-
sitive in SE and JE to whether acquiring a certificate was
guaranteed or not, yet when acquisition was not guaranteed,
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they were less sensitive in SE than in JE to how big the
chance was.

STUDY 3B

Methods

Study 3b was identical to study 3a except that it examined
the impossibility (0%) end of probability with three chance
(probability) levels: 0%, 10%, and 20%. Participants were
336 students, of whom 182 (50% female) were from the
University of Miami and 154 (48% females) from Shanghai
Jiaotong University in China.

Results and Discussion

As in study 3a, we performed two hybrid t-tests, one for
0% versus 10% and one for 10% versus 20%. According
to the first hybrid t-test, respondents were similarly sensitive
in JE and in SE to whether the probability was 0% or 10%
(t(250) p 1.31, NS); in both evaluation modes, respondents
were willing to wait longer in the 10% probability condition
than in the 0% probability condition (in SE, M10% p 26.69
vs. M0% p 3.99, t(164) p 6.55, p ! .0001; in JE, M10% p
17.31 vs. M0% p .59, t(86) p 6.14, p ! .0001). According
to the second hybrid t-test, respondents were more sensitive
in JE than in SE to whether the probability was 10% or
20% (t(245) p 3.07, p ! .01); in SE, respondents were
willing to wait as long in the 20% probability condition as
in the 10% probability condition (M20% p 26.29 vs. M10%

p 26.69, t(159) p �.09, NS), whereas in JE, respondents
were willing to wait longer in the 20% probability condition
than in the 10% probability condition (M20% p 31.63 vs.
M10% p 17.31, t(86) p 8.14, p ! .0001). Consistent with
hypothesis 3, these results suggested that the respondents
were similarly sensitive in SE and JE to whether there was
a chance to acquire a certificate, yet when there was a
chance, they were less sensitive in SE than in JE to how
big the chance was.

Put together, the results of the studies reported so far
supported our proposition that, in JE, people are similarly
sensitive to categorical and incremental differences whereas,
in SE, people are more sensitive to categorical differences
than to incremental differences. Studies 1–3b tested hy-
potheses 1–3, each concerning a single attribute; the re-
maining studies tested hypotheses 4–7, each concerning a
trade-off between two attributes.

STUDY 4

Methods

Study 4 tested hypothesis 4 concerning time preferences
involving a trade-off between immediacy and magnitude. It
examined respondents’ willingness to pay for either a slower
but immediately available Internet service (smaller imme-
diate gain) or a faster but not immediately available Internet
service (larger delayed gain).

Participants were 96 students (54% female) from Shang-
hai Jiaotong University in China. In a questionnaire, they
were asked to imagine that they planned to subscribe to a
1-year Internet service plan. There were two options: one
featured a 2 megabyte per second speed and would be in-
stalled immediately, and the other featured a 4 megabyte
per second speed and would not be available for installation
until 3 months later. In either case, the subscription fee had
to be paid up front. Participants were randomly assigned to
one of three conditions: one JE and two SE. Those in the
JE condition saw both service options (presented side by
side, order counterbalanced) and indicated their willingness
to pay for each option. Participants in each SE condition
saw only one of the two service options and indicated their
willingness to pay for that option.

Results and Discussion

According to hypothesis 4, relative to larger delayed
gains, smaller immediate gains will be favored more in SE
than in JE. The results, summarized in table 2, indeed ex-
hibited this pattern. A hybrid t-test revealed a significant
JE-SE preference reversal (t(93) p 2.56, p ! .05). In JE,
respondents were willing to pay more for the delayed 4-
megabyte service (Mdel. 4MB p 286.67 vs. Mimmed. 2MB p
233.33, t(29) p 2.24, p ! .05) whereas, in SE, respondents
were willing to pay somewhat (not significantly) more for
the immediate 2-megabyte service (Mdel. 4MB p 272.73 vs.
Mimmed. 2MB p 336.36, t(64) p �1.63, NS).

STUDY 5

Methods

Study 5 sought to replicate the finding of study 4 in a
real rather than hypothetical decision context. It examined
students’ willingness to participate in two upcoming studies,
one offering a smaller immediate payment and the other a
larger delayed payment.

Participants were 68 students (56% female) from Shang-
hai Jiaotong University in China. They were randomly as-
signed to one of three conditions: one JE and two SE. Those
in the JE condition were approached at public places on
campus by a research assistant who was recruiting students
to participate in two upcoming 10-minute paper-and-pencil
studies on stress management. One of the upcoming studies
would pay each participant ¥10 immediately afterward; the
other upcoming study would pay each participant ¥25 but
the payment would not be delivered until 2 months later.
The participants were asked to indicate their willingness to
participate in each of the upcoming studies by drawing a
vertical line on a 5-inch scale anchored by “not willing at
all” (left) and “very willing” (right). Responses were later
converted into numbers; for example, if a participant drew
a vertical line 2.5 inches from the left end of the scale, her
response would be coded as 2.5. Participants in each SE
condition received the same information except that they
were told about only one of the upcoming studies and asked
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TABLE 2

RESULTS OF ALL STUDIES INVOLVING TRADE-OFFS ALONG TWO ATTRIBUTES

Study Options JE mean (SD) SE mean (SD)

Study 4 (willingness to pay for an Internet
service, in ¥) Larger, delayed 286.67 (159.16)a 272.73 (137.55)a

Smaller, immediate 233.33 (88.41)b 336.36 (176.45)a

Study 5 (willingness to participate in a
study, on 0–5 scale) Larger, delayed 3.31 (1.06)a 2.24 (1.44)a

Smaller, immediate 3.09 (.99)a 3.34 (1.30)b

Study 6 (willingness to pay for a rescue
program, in million ¥) Larger, risky 70.67 (26.51)a 70.00 (28.02)a

Smaller, riskless 58.33 (30.07)b 79.13 (24.66)a

Study 7 (willingness to participate in a
study, on 0–5 scale) Larger, risky 2.69 (1.38)a 2.29 (1.30)a

Smaller, riskless 2.47 (1.26)a 2.82 (1.07)b

Study 8 (willingness to pay for a repair ser-
vice, in ¥) Less delayed; risky 126.47 (81.24)a 110.00 (77.94)a

More delayed; riskless 91.18 (90.55)a 187.50 (134.78)b

Study 9 (willingness to participate in a
study, on 1–7 scale) More likely; delayed 5.97 (1.17)a 4.10 (2.07)a

Less likely; immediate 5.35 (1.25)b 5.13 (1.61)b

NOTE.—The superscripts indicate whether or not means in the same evaluation mode (JE or SE) condition of each study are significantly
different from each other. Means with different superscripts are significantly different from each other; means with the same superscript
are not.

to indicate their willingness to participate in that study. All
participants were told that those who expressed the greatest
willingness would be contacted first to participate and that,
if contacted, they would be obligated to participate. About
10 participants in each condition who expressed the stron-
gest willingness to participate in that study were indeed
contacted later and paid accordingly after their participation.

Results and Discussion

The results, summarized in table 2, replicated those of
study 4. A hybrid t-test revealed a significant JE-SE pref-
erence reversal (t(65) p 2.80, p ! .01). In JE, respondents
were somewhat (not significantly) more willing to partici-
pate in the upcoming study that offered a larger delayed
payment (Mdel. ¥25 p 3.31 vs. Mimmed. ¥10 p 3.09, t(25) p
1.02, NS) whereas, in SE, respondents were more willing
to participate in the upcoming study that offered a smaller
immediate payment (Mdel. ¥25 p 2.24 vs. Mimmed. ¥10 p 3.34,
t(40) p �2.62, p ! .05). Together, studies 4 and 5 supported
hypothesis 4, showing that, relative to an incremental dif-
ference in the magnitude of an outcome, a categorical dif-
ference in delay has a greater impact in SE than in JE.

STUDY 6

Method

Study 6 was designed to test hypothesis 5 concerning risk
preference involving a trade-off between certainty and mag-
nitude. It examined respondents’ willingness to fund two
disaster prevention programs, one expected to protect a
smaller number of people for sure (smaller riskless gain)

and the other expected to protect a larger number of people
with uncertainty (larger risky gain).

Participants were 81 students (33% female) from Shang-
hai Jiaotong University in China. In a questionnaire, they
were asked to assume the role of a government official in
charge of disaster prevention programs. They were then
asked to imagine that a major flood was about to occur
around the Yellow River and that tens of thousands of res-
idents in the region would be affected. Two alternative pre-
vention programs had been proposed. If one program was
implemented, 20,000 residents would be protected from the
flood. If the other program was implemented, there was a
90% chance that 40,000 residents would be protected and
a 10% chance that none would be protected. Participants
were randomly assigned to one JE condition or one of two
SE conditions. Those in the JE condition were presented
with both options (side by side, order counterbalanced), told
that government funding was highly limited, and asked to
indicate the maximum amount they would pay for each
program by circling one of 10 options ranging from ¥10
million to ¥100 million. Respondents in each SE condition
received the same instructions, except that they were pre-
sented with only one of the two programs and indicated
their willingness to pay for that program.

Results and Discussion

According to hypothesis 5, relative to larger risky gains,
smaller riskless gains will be favored more in SE than in
JE. The results, summarized in table 2, were consistent with
this prediction. A hybrid t-test revealed a significant JE-SE
preference reversal (t(78) p 2.38, p ! .05). In JE, respon-
dents would pay more for the risky program (Mrisky p 70.67
vs. Mriskless p 58.33, t(29) p 2.03, p p .05); in SE, re-
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spondents would pay somewhat (not significantly) more for
the riskless program (Mrisky p 70.00 vs. Mriskless p 79.13,
t(49) p �1.22, NS).

STUDY 7

Methods

Just as study 5 was a replication of study 4 with real
consequences, so was study 7 a replication of study 6 with
real consequences. Study 7 examined students’ willingness
to participate in two upcoming studies, one offering a
smaller riskless payment and the other offering a larger risky
payment.

Participants were 159 students (36% female) from Shang-
hai Jiaotong University in China. They were randomly as-
signed to either a JE condition or one of two SE conditions.
The procedure of this study was identical to that of study
5 except for the payment of the upcoming studies. Here,
one of the upcoming studies would pay each participant ¥20
for sure, and the other upcoming study offered each partic-
ipant a 5/6 (83.3%) chance at ¥40, and the payment would
be determined by rolling a die at the end of the study (¥40
if the outcome was 1–5 or ¥0 if the outcome was 6).

Results and Discussion

The results, summarized in table 2, replicated those of
study 6. A hybrid t-test found a significant JE-SE preference
reversal (t(156) p 2.60, p p .01). In JE, respondents were
(marginally significantly) more willing to participate in the
study that offered a larger risky payment (Mrisky ¥40 p 2.69
vs. Mriskless ¥20 p 2.47, t(51) p 1.78, p p .08) whereas, in
SE, respondents were more willing to participate in the study
that offered a smaller riskless payment (Mrisky ¥40 p 2.29 vs.
Mriskless ¥20 p 2.82, t(105) p �2.33, p ! .05). Together,
studies 6 and 7 supported hypothesis 5, showing that, rel-
ative to the magnitude of an outcome, the certainty of the
outcome exerts a greater influence in SE than in JE.

STUDY 8

Method

Study 8 was designed to test hypothesis 6 concerning
trade-offs between incremental delay and categorical prob-
ability. It examined respondents’ willingness to pay for two
air conditioning repair services: one with a shorter delay
and no guarantee of success and the other with a longer
delay and guaranteed success.

Participants were 50 students (30% female) from the Uni-
versity of Chicago. In a questionnaire, they were asked to
imagine that their air conditioning (AC) unit stopped work-
ing during a hot summer, that replacing it with a new one
would cost $800, and that they were looking for an AC
repair service to fix their unit at a lower cost. Of the two
services, one could come in 3 days and had a 95% chance
of fixing the AC unit, and the other would come in 12 days

and had a 100% (guaranteed) chance of fixing the AC unit.
For either service choice, a service fee must be paid up front
and is nonrefundable even if the AC is not fixed. Participants
were randomly assigned to either a JE condition or one of
two SE conditions. Those in the JE condition were presented
with both services and asked to indicate the maximum ser-
vice fee they would be willing to pay for each service by
indicating a number between $0 and $600. Those in each
SE condition were told about only one of the services and
indicated their willingness to pay for that service.

Results and Discussion

According to hypothesis 6, relative to less delayed risky
gains, more delayed riskless gains will be favored more in
SE than in JE. The results, summarized in table 2, supported
this prediction. A hybrid t-test found a significant JE-SE
preference reversal (t(47) p 2.57, p ! .05). In JE, respon-
dents would pay somewhat (not significantly) more for the
less delayed risky service (Mless del. risky p 126.47 vs.
Mmore del. riskless p 91.18, t(16) p 1.69, NS) whereas, in SE,
respondents would pay more for the more delayed riskless
service (Mless del. risky p 110.00 vs. Mmore del. riskless p 187.50,
t(31) p �2.04, p ! .05).

STUDY 9

Method

Study 9 was designed to test hypothesis 7 concerning
trade-offs between incremental probability and categorical
delay. It examined respondents’ willingness to participate
in a research study under two compensation plans: one with
a smaller chance to receive a reward immediately and the
other with a larger chance to receive the same reward with
a delay.

Participants were 93 students (35% female) from the Uni-
versity of Miami. In a questionnaire, they were asked to
imagine that a market research firm was recruiting college
students to participate in a 3-hour study and that there were
two compensation plans: one offering each participant an
85% chance at receiving $100 immediately afterward and
the other offering each participant a 95% chance at receiving
$100 1 month later. Participants were randomly assigned to
a JE condition or one of two SE conditions. Those in the
JE condition were presented with both compensation plans
and asked to indicate how likely they would be to participate
in the study under each plan by using a 7-point scale (1 p
highly unlikely; 7 p highly likely). Those in each SE con-
dition were told about only one of the two compensation
plans and asked to indicate how likely they would be to
participate in that study.

Results and Discussion

According to hypothesis 7, relative to higher probability
delayed gains, lower probability immediate gains will be
favored more in SE than in JE. The results, summarized in
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table 2, confirmed this prediction. A hybrid t-test revealed
a significant JE-SE preference reversal (t(90) p 3.17, p !

.01). In JE, respondents were more willing to participate in
the study that offered a higher probability delayed compen-
sation (Mhi prob. delayed p 5.97 vs. Mlo prob. immed. p 5.35, t(30)
p 2.28, p ! .05) whereas, in SE, respondents were more
willing to participate in the study that offered a lower prob-
ability immediate compensation (Mhi prob. delayed p 4.10 vs.
Mlo prob. immed. p 5.13, t(60) p �2.19, p ! .05). Together,
studies 8 and 9 suggested that, like time preference and risk
preference, preferences between time and risk themselves
can also reverse between JE and SE when the difference in
one attribute is categorical and the difference in the other
is incremental.

GENERAL DISCUSSION

We have sought to make two contributions in this re-
search. First, we have examined people’s reactions to three
basic attributes of choice options—magnitude, time, and
probability—and connected these reactions to two basic
modes of evaluation: JE and SE. Second, we have extended
the analysis about single attributes to trade-off preferences
involving two attributes, including two widely studied
preferences—time preference and risk preference—and two
less studied preferences, both about probability and time. In
the remainder of this article, we explore implications of this
research.

The Importance of Reference Points

According to our theory, the reason why the three classes
of functions are more nonlinear around the endpoints in SE
than in JE is that the endpoints serve as salient reference
points, which define categories, and people in SE evaluate
values by their categories. Theoretically, if there is a salient
reference point other than the endpoints, the corresponding
function will also be more nonlinear around that point in
SE than in JE. To test this idea, we conducted another study
in which we asked 209 students from Shanghai Jiaotong
University in China to imagine that they just moved into
their new home and were in a plant store shopping for an
imported cactus ball to decorate their living room. We ma-
nipulated two variables: reference size (small vs. large) and
evaluation mode (JE vs. SE). In the small-reference-size
conditions, respondents were told that the average size of
such imported cactus balls was 60 centimeters, and in the
large-reference-size condition, the average size was 80 cen-
timeters. In the JE conditions, respondents were told that
the store carried three imported cactus balls with sizes 60,
70, and 80 centimeters, respectively. In each of the SE con-
ditions, respondents were told about one of the three cactus
balls. The dependent variable was willingness to pay. Notice
that when the reference size was low (60 centimeters), the
difference between 60 and 70 centimeters was categorical,
and the difference between 70 and 80 centimeters was in-
cremental; when the reference size was high (80 centime-
ters), the reverse was true. The results, summarized in table

1, were consistent with our theory. When the reference size
was 60 centimeters, over the 60–70 centimeter range, re-
spondents were similarly magnitude sensitive in JE and SE
(t(73) p .40, NS), and over the 70–80 centimeters range,
respondents were more magnitude sensitive in JE than in
SE (t(72) p 2.18, p ! .05). When the reference size was
80 centimeters, over the 60–70 centimeters range, respon-
dents were more magnitude sensitive in JE than in SE (t(76)
p 3.12, p ! .01), and over the 70–80 centimeters range,
respondents were only marginally more magnitude sensitive
in JE than in SE (t(76) p 1.86, p p .067). (All the analyses
used the hybrid t-test mentioned earlier.)

The study above illustrated one way of manipulating an
ad hoc reference point. However, we believe that it is the
endpoints, not such ad hoc values, that are the default and
most salient reference points in most situations, and that the
shapes of the three functions depicted in figure 1 are most
common.

The Importance of Knowledge

Another implication from our theory concerns knowl-
edge. The JE/SE differences in the three classes of functions
as depicted in figure 1 arise only in situations where the
target attribute, be it magnitude, time, or probability, is dif-
ficult to evaluate in isolation; these differences will not arise
in situations where the target attribute is easy to evaluate in
isolation (Hsee and Zhang 2010). Whether the target vari-
able is easy or difficult to evaluate in isolation depends in
part on the decision maker’s knowledge about the variable
in the given context. Relative to the average person, financial
analysts are more knowledgeable about the risks of differ-
ent investment options, and consequently their probability
weighting function in SE (in which investment options are
presented in isolation) will be more in line with their prob-
ability weighting function in JE (in which the investment
options are presented together). We believe that it is the
norm rather than an exception that the JE and SE functions
diverge, because most decision makers are not experts.

Evaluations and Preferences in Real Life

In real life, sometimes we encounter multiple alternatives
at the same time and are called upon to make a choice, as
in JE, and sometimes we encounter one option at a time
and need to decide whether to pursue it or not, as in SE.
Our research indicates that judgments and choices made in
these two modes can be quite different and suggests that
failure to recognize the difference can lead to systematic
and serious errors.

For example, when predicting consumers’ sensitivity to
the price of a new product, marketers often use comparative
procedures, such as conjoint analyses, asking respondents
to consider alternative prices and indicate their willingness
to purchase, as in JE. However, in real life, consumers often
encounter only one price for a given product—namely, the
finally set price—and must decide whether or not to pur-
chase the product at that price, as in SE. Consequently,
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marketers may overestimate consumers’ price sensitivity,
namely, the steepness of their magnitude (price) valuation
function over incrementally different prices. Marketers may
predict that consumers would be much less willing to buy
a new product if it were priced at $500 than at $450, but
in reality, consumers may be as willing to buy it at $500
as at $450. Such prediction errors can cost marketers hefty
profits. A recent paper has provided preliminary evidence
for these propositions (Shen et al. 2012).

The same can be said of trade-off preferences. Risk pref-
erence and time preference are usually estimated in JE; re-
spondents are asked questions such as “Do you prefer a
$100 gift coupon for sure or an 80% chance at a $150 gift
coupon?” and “Do you prefer a $100 gift coupon now or a
$150 gift coupon in a month?” In real life, individuals often
encounter such opportunities one at a time and need to de-
cide whether to pursue the opportunities or not. Our research
suggests that individuals may be more risk averse and more
delay averse when encountering such opportunities in real
life than when asked to express their preferences.

In this research, we have treated evaluation mode as if it
were a dichotomous variable, either JE or SE. In reality,
evaluation mode is a continuum. Evaluation mode refers to
both how options are presented and how they are evaluated.
How options are presented generally influences how they
are evaluated. In the strongest JE case, the options are pre-
sented side by side so that they can be easily and directly
compared. In the extreme SE case, each option is presented
alone without any reference to the other option(s), so that
they cannot be compared. In many real-world cases, the
evaluation mode falls between the two extremes. For ex-
ample, one option may be presented before another, or one
option is in the foreground and another in the background.
In both of these examples, the evaluation mode of the first
option veers more in the SE direction than that of the second
option (e.g., Moore 1999). Our research suggests that if the
options involve trade-offs between magnitude and imme-
diacy or between magnitude and certainty, the more the
evaluation is in the SE direction, the more people will seek
immediacy and certainty.
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