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“100% of anything looks good”:
The appeal of one hundred percent

MENG L1 AND GRETCHEN B. CHAPMAN
Rutgers University, Piscataway, New Jersey

People overweight certainty, even when certainty is only an illusion. A vaccine that was described as 100%
effective against 70% of disease targets was preferred to one described as 70% effective against 100% of disease
targets (Studies 1 and 2). The appeal of 100% extends beyond the probability attribute. In Study 2, participants
preferred both of the vaccines above to normatively equivalent vaccines that were less than 100% effective
toward fewer than 100% of targets. In Study 3, participants preferred a 100% discount on a cup of coffee every
10 days to other more frequent, but lower amount, discounts. This preference evaporated, however, when sav-
ings were framed as points rather than as percentage discounts. We propose that people view 100% as a salient
reference point and overweight it in those domains where it cannot be exceeded (e.g., probability, discount); the
overweighting is weaker in domains where 100% can be exceeded (e.g., target range, points).

“Not to be absolutely certain is, I think, one of the es-
sential things in rationality,” wrote the great English phi-
losopher Bertrand Russell (1949). However, people tend to
overweight outcomes that are considered certain relative to
outcomes that are merely possible—a phenomenon labeled
the certainty effect by Kahneman and Tversky (1979).

One famous example of the certainty effect is the Al-
lais paradox (Allais, 1953), shown in Table 1. The modal
response was choosing A in Choice 1, but D in Choice 2,
even though Choice 2 is derived by deducting a .89 chance
of $1 million from both options in Choice 1. The prefer-
ence for certainty was demonstrated further by Kahneman
and Tversky (1979). As shown in Table 1, participants
preferred A to B, but also preferred D to C, even though
Choice 2 was derived by dividing the probabilities in
Choice 1 by a common ratio. These examples illustrate the
general appeal of certainty. Prospect theory (Kahneman &
Tversky, 1979) originally described the weight that people
attach to probabilities as a function that is shallow for in-
termediate probabilities and that changes abruptly near
the endpoints of certainty. Subsequent research suggests
an inverse S-shaped probability weighting function: con-
cave for low probability and convex for high probability
(Camerer & Ho, 1994; Gonzalez & Wu, 1999; Hartinger,
1999; Tversky & Kahneman, 1992; Wu & Gonzalez,
1996). Tversky and Kahneman hypothesized diminishing
sensitivity to be the underlying psychological mechanism
for the shape of the weighting function: People become
less sensitive to changes in probability as they move away
from the two natural reference points of 0 (certainly will
not happen) and 1 (certainly will happen).

Not only do people overweight certainty, they are also
subject to an illusion of certainty, even when outcomes are

not certain, and they overweight this pseudocertainty rela-
tive to other probabilities. For example, Slovic, Fischhoff,
and Lichtenstein (1982) demonstrated that people were
more attracted to a vaccine that was described as eliminat-
ing a 10% risk for one of two equiprobable diseases than if
it was described as reducing the risk for one disease from
20% to 10%. This preference violates principles of nor-
mative expected utility theory (Savage, 1954), because the
net risk reduction is the same across the two versions. The
Slovic et al. study demonstrated a pseudocertainty effect:
Certainty contingent upon a condition (e.g., risk elimina-
tion within a specified risk subset) is overweighted, as is
true certainty (Kahneman & Tversky, 1979).

In the present article, we first demonstrate the real-
world application of the pseudocertainty effect on a timely
topic: the ~uman papillomavirus (HPV) vaccine. Second,
we extend the certainty effect to a general /100% effect.
As mentioned earlier, overweighting of certainty can be
explained by diminishing sensitivity to probabilities away
from the reference point. We demonstrate that 100% on
other attributes can be overweighted because of the same
principle. Finally, we explore the boundary conditions
under which the 100% effect occurs.

STUDY 1

The pseudocertainty effect has real-world implications
for how the effectiveness of vaccines is interpreted. In
June 2006, the Food and Drug Administration approved
a vaccine that protects against cervical cancer by prevent-
ing HPV infection, which can cause cervical cancer. The
vaccine is 100% effective against the two strains of HPV
that cause 70% of cervical cancer cases (Centers for Dis-
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Table 1
Examples of the Certainty Effect

Study

Choice 1

Choice 2

Allais paradox (Allais, 1953)

A. 100% chance of $1 M
B. 10% chance of $5 M

C. 11% chance of $1 M
D. 10% chance of $5 M

89% chance of $1 M

Common ratio effect
(Kahneman & Tversky, 1979)

A. 100% chance of $3,000
B. 80% chance of $4,000

C. 25% chance of $3,000
D. 20% chance of $4,000

ease Control and Prevention, 2006). From the responses
to the hypothetical vaccine in Slovic et al.’s (1982) study,
we predicted that decisions to vaccinate against HPV may
be swayed by how information about the vaccine is pre-
sented. Study 1 replicated the pseudocertainty effect by
using a vaccine scenario that mimicked that of the HPV
vaccine. We constructed two descriptions of a cancer vac-
cine based on features of the HPV vaccine. The descrip-
tions were equivalent in terms of the net effectiveness of
the vaccine (both were .70), but differed in whether the
vaccine was described as 100% effective against a sub-
set (70%) of cancer risks or as 70% effective against the
entire set of cancer risks. The first version involves risk
elimination, whereas the second involves risk reduction. If
people overweight apparent certainty, the first description
should make the vaccine seem more appealing.

Method

College participants (N = 470) were assigned randomly to receive
one of two versions of an Internet questionnaire. Version 1 described
a vaccine that was “100% effective in preventing virus infections
that cause 70% of known cases of a specific type of cancer.” Ver-
sion 2 described a vaccine that was “70% effective in preventing
virus infections that cause all known cases of a specific type of can-
cer.” It was stated that 4% of people develop this cancer without
vaccination. Students then indicated their intentions to vaccinate
on a 0% (definitely would not vaccinate) to 100% (definitely would
vaccinate) scale, with 10% increments.

Results and Discussion

Students who received Version 1 indicated higher in-
tentions to vaccinate (M = 77.32, SD = 25.61) than did
students who received Version 2 (M = 66.28, SD = 27.23)
[£(468) = 4.53, p < .001, d = .41]. This result is consis-
tent with findings reported by Slovic et al. (1982): People
overweight the apparent certainty (100% effective) associ-
ated with a subset (70%) of disease targets in Version 1.

Study 1 had limitations. Noticeably, Version 1 con-
tained two percentage numbers, but Version 2 contained
only one. Also, the probability /00% appeared first in Ver-
sion 1, but 70% appeared first in Version 2. The higher
vaccination intention in Version 1 could have occurred
because of a primacy effect, where the impression of the
vaccine was determined by whichever number people first
encountered in the description. These limitations were ad-
dressed in Study 2.

STUDY 2

Study 1 illustrated a preference for 100% effective-
ness, which is consistent with the inverse S-shape of the

probability weighting function in prospect theory. The
psychophysical principle that underlies this weighting
function (i.e., sensitivity diminishes with an increase
in distance from the reference point) is not limited to
probability (see Arkes, 1991). One hundred percent
is a maximum, not only for probability, but for other
attributes as well. For example, target range, the propor-
tion of disease-causing agents targeted by the vaccine,
also has a natural reference point of 100%, and diminish-
ing sensitivity would imply that 100% target range should
be overweighted.

To explore this question, Study 2 included four other
vaccines that were less than 100% effective toward fewer
than 100% of targets, in addition to the two vaccines from
Study 1, holding the net effectiveness constant at .70 (see
Table 2). These vaccines were presented within subjects,
to make the equivalent net effectiveness potentially trans-
parent. If people indeed overweight 100% in general, the
medium-range vaccines with no 100% element should be
preferred less than the two vaccines with 100% as either
effectiveness or target range.

We also examined whether the pseudocertainty effect
would be reduced if people had a broader perspective of
other disease risks unprotected by the vaccine. Such a
manipulation may trigger people to realize that full ef-
fectiveness is relative, depending on the scope of targets
in consideration. We used a subtle version of a similar
manipulation used by Ubel, Baron, and Asch (2001).
They demonstrated that people’s preference for equity
in allocating a medical test among a population was re-
duced when the population in consideration was phrased
as 50% of two states, versus 100% of one state. To test
whether scope of considered targets influences people’s
preference for 100% effectiveness, and to mimic real-
world presentations of vaccines, we simply reminded
participants of another cancer risk unaffected by the
vaccine.

To address the alternative explanations mentioned in the
discussion of Study 1, we made the two alternative vac-
cine descriptions more equivalent by replacing the word
“all” with “100%” and by manipulating the order in which
effectiveness and target range appeared in the sentence, so
that 100% did not always precede 70% (see Table 2).

Method

College participants in an Internet survey (N = 180) read a de-
scription of cancer X, which affects about 5% of the population and
is caused only by certain strains of viruses. They were told that vari-
ous vaccines were developed to prevent these virus infections, and
they rated six vaccines (see Table 2) on an 7-point scale, where 1 =
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Table 2
Vaccine Descriptions in Study 2

Effectiveness First

(A) It is 70% effective against 100% of all virus strains that cause cancer X.
(B) It is 74% effective against 95% of all virus strains that cause cancer X.
(C) It is 82% effective against 85% of all virus strains that cause cancer X.
(D) It is 68% effective against 68% of all virus strains that cause cancer X.
(E) It is 95% effective against 74% of all virus strains that cause cancer X.
(F) It is 100% effective against 70% of all virus strains that cause cancer X.

Target First

(A) Against 100% of all virus strains that cause cancer X, it is 70% effective.

(F) Against 70% of all virus strains that cause cancer Y, it is 100% effective.

Note—All six vaccines (A—F) were presented to each participant. Participants
were assigned randomly to one of four conditions created by two fully crossed
factors: phrasing and scope. The two phrasing conditions were effectiveness
first or target first. The two scope conditions were one cancer mentioned (as
presented in the table) or two cancers mentioned (vaccines were described in
the same way as in the one-cancer condition, except that “it is not effective
against cancer Y” was added to the end of each vaccine description).

extremely unappealing and 7 = extremely appealing. Another ques-
tion asked which vaccine was the most appealing.

The wording was modified slightly from Study 1 (“virus strains
causing x% of known cases of a cancer” was changed to “x% of
virus strains that cause a cancer”) to make the description more
straightforward. The net effectiveness was .70 for all vaccines, ex-
cept for vaccine D, which was included as a comprehension check,
because it was inferior in both effectiveness and target range. The
order of the six vaccines was randomized.

Students were assigned randomly to one of four conditions
(Table 2): Vaccines phrased with effectiveness first or target first,
in a narrow scope (one cancer X mentioned) or broad scope (in this
condition, students also read about cancer Y, which was also said to
affect 5% of the population, but which was caused by different virus
strains from those causing cancer X; the vaccines were said to be
ineffective against cancer Y).

Results
Forty-four participants rated vaccine D as more appeal-
ing than one or more other vaccines; an additional 7 gave

inconsistent responses in vaccine ratings and the choice
of the most appealing vaccine. These participants were
excluded, leaving 129 in the analysis.!

To answer specific questions about the two vaccines de-
rived from Study 1 we conducted a 2 (vaccine A, 70% ef-
fective against 100% target, vs. F, 100% effective against
70% target) X 2 (scope) X 2 (phrasing) ANOVA using
rating as the dependent measure (see Figure 1). Despite
the within-subjects design, the analysis revealed signifi-
cantly higher ratings for vaccine F (M = 6.27, SD = 0.90)
than for vaccine A (M = 5.81, SD = 1.04) [F(1,125) =
26.13, p < .001]. Scope did not have a significant main
effect, although vaccine ratings tended to be lower in the
broad scope (M = 5.89, SD = 0.98) than in the narrow
scope (M = 6.16,SD = 0.71) [F(1,125) = 2.60,p = .11].
Importantly, there was no interaction between scope and
vaccine type, which indicates that reminding students of
another cancer unprotected by the vaccines did not reduce
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Figure 1. Mean ratings for vaccines A and F on a 1 (most unappealing) to 7 (extremely ap-

pealing) scale. Error bars = =2 standard errors.

p<.05. *p<.00l.
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Figure 2. Mean ratings of five vaccines on a 1 (most unappealing) to 7 (extremely appealing)

scale. Error bars = %2 standard errors.

the pseudocertainty effect. There was also no interaction
between phrasing and vaccine type: Preference for vac-
cine F over A did not change even when the position of
100% was reversed between the two vaccines, eliminating
the primacy effect explanation. Describing the vaccines
with target first did make the vaccines less appealing in
general (M = 5.89, SD = 0.93), as compared with describ-
ing effectiveness first (M = 6.22, SD = 0.70) [F(1,125) =
5.63, p < .05]. This unexpected main effect of phrasing
likely occurred because of the unusual structure of the
sentence when farget was mentioned first.

Next, we performed a one-way within-subjects ANOVA
for ratings among all five vaccines (excluding vaccine D).
The purpose was to test whether 100% was overweighted
in comparison with other percentages, either as 100% ef-
fectiveness (as in vaccine F) or as 100% target range (as
in vaccine A). Figure 2 shows mean ratings of the five
vaccines. A planned contrast showed that vaccine F was
rated as more appealing than the mean of the other four
vaccines [F(1,128) = 83.13, p < .001]. A second contrast
showed that vaccine A was rated as more appealing than
the mean of vaccines B, C, and E—the medium-range vac-
cines [F(1,128) = 8.67, p < .01]. A third contrast between
two medium-range vaccines (vaccine B and vaccine E)
did not show significant difference in ratings [F(1,128) =
1.59, p = .21]. Choice of the most appealing vaccine
yielded the same pattern of results (not presented).

Discussion

Study 2 replicated the pseudocertainty effect in a more
transparent within-subjects design. When two vaccines were
presented at the same time, people were attracted by a vac-
cine that was 100% effective against 70% of virus strains
causing a certain cancer, in comparison with a vaccine that
was 70% effective toward 100% of virus strains causing this
cancer, despite the equivalence in net effectiveness. This

tendency to overweight 100% effectiveness within a subset
remained even when people were reminded of a broader
scope of cancer targets. In addition, the preference was not
an artifact of the position of /00% in a sentence.

A critical finding in Study 2 is that the 100% target range
is also overweighted in comparison with the fewer than
100% target range, suggesting that people may overweight
100% in general. This preference for 100% was demon-
strated in the ratings of the five normatively equivalent
vaccines. Although vaccines A—F increased in effective-
ness, vaccine rating was an asymmetric U-shaped function,
with the vaccines on the two ends (i.e., either 100% effec-
tive or covering 100% of targets) rated as more appealing
than the three medium-range vaccines in the center.

The value of 100% is a salient reference point that can-
not be exceeded in various contexts (e.g., probability, sub-
set). The preference for certainty may constitute a specific
case of a more general psychophysical principle of over-
weighting differences that are close to a reference point
(Arkes, 1991). The fact that preference for 100% is stron-
ger for effectiveness than for target range is potentially
due to the different salience of 100% as an unsurpassable
reference point: Probability can never exceed 100%, but
target range sometimes can (e.g., the new vaccine covers
150% of the virus strains that were covered by the previ-
ous vaccine). Following this reasoning, we predicted that
when 100% cannot be exceeded, it becomes a natural ref-
erence point and hence is overweighted; when 100% can
be exceeded, however, it is not overweighted (as much).
Study 3 was designed to test this hypothesis and to extend
the 100% effect to other domains.

STUDY 3

Vaccination is one of many domains in which the pref-
erence for 100% may influence decisions. In Study 3, we
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Table 3
Coffee Saving Programs
Plan Type
Discount Points Frequency of Saving

(A) 10% 10 100% of the days during a year (every day)

(B) 20% 20 50% of the days during a year (every other day)
(C) 50% 50 20% of the days during a year (every 5 days)
(D) 70% 70 1/7 of the days during a year (every 7 days)

(E) 100% (free) 100

10% of the days during a year (every 10 days)

Note—All five programs (A—E) were presented to each participant. Partici-
pants were assigned randomly, either to the discount condition or to the points
condition, but they saw the same descriptions of saving frequencies as listed

in the table.

examined whether people overweight 100% more when
it is interpreted as the maximum than when it is not. The
design required a scenario involving something other
than vaccinations. We presented a series of coffee sav-
ing programs, either in a discount format or in a “points
for coffee” format, in which points could be accumulated
and used later in exchange for coffee or as a discount (see
Table 3). Thus, 100% savings was a maximum in the dis-
count format (no discount is higher than 100%), but could
be exceeded when it referred to the equivalent savings in
the point format (more than one coffee’s worth of points
can be accumulated). Each participant evaluated five sav-
ings programs that varied on the amount (e.g., 10%, 20%,
100%) and frequency (e.g., 100% of days/every day, 50%
of days/every other day, 10% of days/every 10 days) of sav-
ings, with the same net overall savings. If overweighting of
100% indeed occurred because of its unsurpassable nature,
people should prefer the program that offered 100% sav-
ings in the discount version, but not the equivalent points
version.

Note that, in addition to savings amount, savings fre-
quency also has a maximum at “100% of the days (every
day)”: The coffee lovers were said to buy only one coffee a
day. Following our hypothesis that the 100% effect is stron-
gest when 100% is perceived as a maximum, we predicted

T\i’

Mean Ratings of Programs
~N

that this 100% time coverage would be overweighted in
comparison with other frequencies. However, we did not
have a prediction for the relative weight people assign to
100% savings discount versus 100% savings frequency,
because both could serve as a salience reference point.
Because of the round numbers and the explicit percent-
age presentation in both savings amount and frequency,
the (equivalent) net savings in all programs were easy to
calculate; thus, this study constituted a fairly conservative
test for the 100% effect.

Method

College participants (N = 232) completed an Internet survey that
described five coffee lovers who lived in different parts of town
and always went to their respective coffee shops to buy one cup of
the same coffee every day; the coffee cost the same in these coffee
shops, and each shop had a coffee savings program for people who
bought coffee every day. We presented five programs (see Table 3)
that varied in magnitude of savings (from 10% to 100%) offered
each time and the frequency of savings offered during a year (from
100% of the days during a year/every day to 10% of the days during a
year/every 10 days), with the net overall savings held constant at 0.1.
Students saw the programs presented in random order on the same
page and they rated how appealing each program was on an 11-point
scale, where 0 = not appealing at all and 10 = very appealing.

Participants were assigned randomly to one of two between-
subjects conditions. In the discount condition, all five programs

—f— Discount
Points

A: 10% Savings B:20% Savings C:50% Savings D: 70% Savings E: 100% Savings

100% of Days  50% of Days

20% of Days

1/7 of Days 10% of Days

Figure 3. Mean ratings of five coffee savings programs by plan type (discount vs.
points) on a 0 (not appealing at all) to 10 (very appealing) scale. Error bars = %2 stan-

dard errors.
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were described as discounts toward the coffee purchase; in the points
condition, the coffee shops were said to offer “points for coffee” pro-
grams, where 100 points was worth one free cup of coffee and points
could be redeemed any time for coffee or a discount.

Results

Three outliers, who rated one or more programs over
3 SDs away from the mean, were excluded from analysis,
leaving a total of 229 participants.

The results are shown in Figure 3. Ratings for all five
programs were submitted to a 5 (program) X 2 (plan type:
discount vs. points) mixed-factor ANOVA, with program
as a within-subjects variable and plan type as a between-
subjects variable. There was a significant linear relation-
ship between rating and amount of savings per instance of-
fered in programs [F(1,227) = 25.49, p < .001]. However,
this linear contrast interacted with plan type [F(1,227) =
24.64, p < .001]. In the points condition, rating decreased
as programs offered smaller amounts but more frequent
savings [F(1,116) = 42.82, p < .001]; such a linear trend
was absent in the discount condition (F < 1, n.s.). A sig-
nificant quadratic relationship also emerged between rat-
ing and savings amount [F(1,227) = 40.34, p < .001],
with the programs on the two ends of the curve (A and E,
providing either savings every day or 100% savings each
time) rated higher than the three programs in the middle,
where no 100% attribute was present. There was no inter-
action between the quadratic contrast and plan type.

Also of interest were the almost identical ratings for
programs A and E in the discount condition (M = 7.65,
SD =2.16,vs. M = 7.66, SD = 1.98), whereas program A
was rated much higher than program E in the points condi-
tion (M = 7.87, SD = 2.47, vs. M = 5.99, SD = 2.64),
resulting in a significant interaction [F(1,227) = 19.74,
p <.001].

Discussion

Study 3 extended the 100% effect from vaccination
decisions to consumer choice, and specifically in two
domains: savings discount and savings frequency. Par-
ticipants preferred programs A and E equally over other
programs in the discount condition, where both programs
contained an unsurpassable attribute of “100%,” either
offering savings on 100% of the days during a year (A)
or offering 100% discount per savings instance (E). Fur-
thermore, the results supported our hypothesis that peo-
ple use 100% as a reference point when 100% is a salient
maximum and that they assign extra weight to it; this does
not occur if 100% is not a maximum. Despite the strong
preference shown for program E in the discount condition
(i-e., 100% discount per instance), the special appeal of
this program is lost when savings are in a points format
and are thus capable of exceeding 100%.

One difference between the discount and points con-
ditions is that a discount must be applied immediately,
whereas points can be accumulated and applied at any
time. These different application schedules for savings
are necessary to allow points, but not discounts, to exceed
100%. Had this difference influenced participants’ pref-

erence beyond the effect of perceived maximum savings
amount, 100 points would have appeared to be more at-
tractive than a 100% discount because of its flexible appli-
cation schedule. To the contrary, the ratings for program E
in the points and discount conditions showed the reverse
pattern (Figure 3).

GENERAL DISCUSSION

The decision-weighting function of prospect theory
(Kahneman & Tversky, 1979; Tversky & Kahneman,
1992) predicts people’s tendency to overweight certainty.
Studies 1-3 demonstrated that the appeal of genuine and
apparent certainty can be easily applied to real-world
decisions. Studies 2 and 3 extended the predictions of
prospect theory and suggest that people prefer 100% rela-
tive to other percentages in general, even when it refers
to nonprobability attributes: target range, discount, and
time coverage. The well-documented certainty effect can
be viewed as a special case of the 100% effect. Insofar
as 100% cannot be exceeded (e.g., probability, discount),
it serves as a salient reference point and receives special
weight above what its numerical value deserves; this over-
weighting does not seem to exist when 100% can be ex-
ceeded (savings in points).

This 100% effect is consistent with a general principle:
Sensitivity to changes diminishes as the distance from the
reference point increases (Tversky & Kahneman, 1992).
Arkes (1991) pointed out that nonlinear functions with this
attribute save cognitive effort, although errors also occur as
side effects. For example, our brain seems to use less time in
processing certainty than it does in processing other prob-
abilities. In a study using gambles that either incorporated
a certain outcome or did not, participants’ response times
and brain activation both exhibited less computation and
evaluative processing when certainty was present (Dick-
haut et al., 2003). It is possible that people process 100%
of other attributes in a similar way, with less computation
and more intuition, for better or for worse.

The appeal of 100% has important implications for
health promotion, consumer decisions, and public policy.
It is another cognitive bias that can intentionally or unin-
tentionally sway decisions, especially because it is subject
to a framing effect: A proportion of a whole set is 100%
of a subset; risk reduction is elimination of specific risks;
a small savings is a 100% discount on a single item. After
all, anything can be described as “100% of something.”

AUTHOR NOTE

Preliminary results of Study 1 were presented at the 2007 Annual
Meeting of the Association for Psychological Science; results from Stud-
ies 1 and 2 were presented at the 2007 Annual Meeting of the Society
of Judgment and Decision Making. Part of this article also constitutes
the first author’s master’s thesis. This project was supported in part by
Award 220020114 from the McDonnell Foundation to Alison Galvani.
We thank Dave Thomas for programming assistance in Study 1 and Ali-
son Galvani for comments on the manuscript. Correspondence concern-
ing this article should be addressed to M. Li, Department of Psychol-
ogy, Rutgers University, 152 Frelinghuysen Rd., Piscataway, NJ 08854
(e-mail: mli@rci.rutgers.edu).



162 L1 AND CHAPMAN

REFERENCES

ALLAIS, M. (1953). Le comportement de I’homme rationnel devant
le risque: Critique des postulats et axiomes de 1I’école Americaine.
Econometrica, 21, 503-546.

ARKES, H. (1991). Costs and benefits of judgment errors: Implications
for debiasing. Psychological Bulletin, 110, 486-498.

CAMERER, C. F,, & Ho, T.-H. (1994). Violations of the betweenness
axiom and nonlinearity in probability. Journal of Risk & Uncertainty,
8, 167-196.

CENTERS FOR DISEASE CONTROL AND PREVENTION (August, 2006).
HPYV vaccine information statement. Retrieved July 21, 2008, from
www.cdc.gov/vaccines/pubs/vis/default.htm#hpv.

DickHAUT, J., McCABE, K., NAGODE, J. C., RUSTICHINI, A., SMITH, K.,
& PARrDO, J. V. (2003). The impact of the certainty context on the
process of choice. Proceedings of the National Academy of Sciences,
100, 3536-3541.

GONZALEZ, R., & Wu, G. (1999). On the shape of the probability
weighting function. Cognitive Psychology, 38, 129-166.

HARTINGER, A. (1999). Do generalized expected utility theories capture
persisting properties of individual decision makers? Acta Psycho-
logica, 102, 21-42.

KAHNEMAN, D., & TVERSKY, A. (1979). Prospect theory: An analysis of
decision under risk. Econometrica, 47, 263-291.

RUSSELL, B. (1949). Am I an atheist or an agnostic? A plea for tolerance

in the face of new dogmas. The Literary Guide & The Rationalist Re-
view, 64, 115-116.

SAVAGE, L. J. (1954). The foundations of statistics. Oxford: Oxford Uni-
versity Press.

Srovic, P., FISCHHOFF, B., & LICHTENSTEIN, S. (1982). Response mode,
framing, and information-processing effects in risk assessment. In
R. Hogarth (Ed.), New directions for methodology of social and be-
havioral science: Question framing and response consistency (pp. 21-
36). San Francisco: Jossey-Bass.

TVERSKY, A., & KAHNEMAN, D. (1992). Advances in prospect theory:
Cumulative representations of uncertainty. Journal of Risk & Uncer-
tainty, 5,297-323.

UBEL, P. A, BARON, J., & Asch, D. A. (2001). Preference for equity as a
framing effect. Medical Decision Making, 21, 180-189.

Wu, G., & GONZALEZ, R. (1996). Curvature of the probability weighting
function. Management Science, 42, 1676-1690.

NOTE
1. Including these cases in the analysis did not change the conclusions

we derived from the results.

(Manuscript received March 5, 2008;
revision accepted for publication July 22, 2008.)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


