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Abstract

Individuals are often ambiguity-averse when choosing among purely chance-based prospects (Ellsberg, 1961). How-
ever, they often prefer apparently ambiguous ability-based prospects to unambiguous chance-based prospects. Accord-
ing to the competence hypothesis (Heath & Tversky, 1991), this pattern derives from favorable perceptions of one’s
competence. In most past tests of the competence hypothesis, ambiguity is confounded with personal controllability and
the source of the ambiguity (e.g., chance vs. missing information). We unconfound these factors in three experiments
and find strong evidence for independent effects of both ambiguity aversion and competence. In Experiment 1, partici-
pants preferred an unambiguous chance-based option to an ambiguous ability-based option when the ambiguity derived
from chance rather than uncertainty about one’s own ability. In Experiments 2 and 3, which used different operational-
izations of ambiguity in choice contexts with actual consequences, participants attempted to avoid both ambiguity and
chance insofar as they could. These findings support and extend the competence hypothesis by demonstrating ambiguity
aversion independent of personal controllability and source of ambiguity.
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1 Introduction

Folk wisdom advises, “Better the devil you know than the
devil you don’t”” Most people abide by this logic when
choosing between options with known probabilities and
others that have ambiguous probabilities (or second-order
uncertainty). People often choose the former — manifest-
ing what decision scientists call “ambiguity aversion.”
In a classic demonstration by Ellsberg (1961), decision
makers faced a choice between two urns; one contained
50% red and 50% black marbles whereas the other had an
unknown distribution. Selection of a marble of a specified
color produced a monetary prize. Participants showed no
color preference, but they did show a clear preference for
the 50/50 urn. This preference is hard to justify on ra-
tional grounds because the ambiguous urn cannot con-
tain a lower proportion of both red and black marbles.
Later work showed that people prefer the unambiguous

*This research was supported by a National Science Foundation
grant (SES-0648044) to the first author. We thank Dana Aravich, Colin
Brennan, Lee Ellis, Thomas Fuell, Victoria Prescott, and Katherine
Smith for assistance with data collection. Correspondence may be sent
to the first author who is now at Behavioral Research Program, Division
of Cancer Control and Population Sciences, National Cancer Institute,
6130 Executive Boulevard, EPN Room 4060, Bethesda, MD 20892
7326. E-mail: kleinwm @mail.nih.gov.

urn even when the expected value of the other (ambigu-
ous) urn is higher (Keren & Gerritsen, 1999), and that
they are willing to pay more (an “ambiguity premium”)
to draw from the 50/50 urn (Becker & Brownson, 1964).

Several persuasive explanations have been offered to
account for ambiguity aversion. Frisch and Baron (1988)
proposed that decision makers are particularly averse to
missing information, especially if that information can be
known or manipulated by others (such as an opponent)
or may become available at some later point in the deci-
sion process. These authors also suggest that people are
concerned about the blame and regret that may follow a
decision made in the context of missing information. As
an example, parents are relatively less willing to vacci-
nate their children in a setting where the characteristics
of children who experience side effects from the vacci-
nation are unspecified (Ritov & Baron, 1990). Similarly,
Heath and Tversky (1991) argue that participants in the
Ellsberg paradigm mentally simulate the attributions that
will be made following selection of the marble, and con-
sequently worry about being blamed if the ambiguous urn
turns out to present a smaller chance of winning. Indeed,
Curley, Yates, and Abrams (1986) observed that ambigu-
ity aversion is greater when the contents of the ambiguous
urn will be revealed to others.
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An important feature of the Ellsberg paradigm is that
the contents of the ambiguous urn are knowable — just
unknown to the participants. The outcome of the deci-
sion also hinges on chance and is not in any way tethered
to participants’ own knowledge or abilities. Heath and
Tversky (1991) suggest that if people feel competent in
the decision domain — and if competence is related to
the outcome — they should exhibit less ambiguity aver-
sion. In an illustrative study, participants predicted out-
comes of American football games over a five-week pe-
riod and also assessed their own knowledge about each
game. They then chose between betting on the team they
predicted would win or a lottery in which the chances
of winning were identical but determined by chance. As
long as participants perceived the probability of winning
to be .50 or higher, those with higher perceived knowl-
edge chose the bet over the lottery, suggesting that per-
ceptions of competence in the domain attenuated ambigu-
ity aversion. Similar findings emerged in contexts where
voters made predictions about outcomes in the Novem-
ber 1988 presidential election and where students made
predictions about future news events (see also Chow &
Sarin, 2001; Fox & Tversky, 1995; Fox & Weber, 2002;
Grieco & Hogarth, 2004; Hogarth & Kunreuther, 1989;
Yates & Zukowski, 1976; for review, see Camerer & We-
ber, 1992). Competence in the decision domain likely re-
duced the perception of missing information that Frisch
and Baron posited to be key to ambiguity aversion. Thus,
Heath and Tversky proposed that perceived competence
affects perceived ambiguity and does not have an inde-
pendent effect of its own.

However, other characteristics of this decision
paradigm suggest that competence has an independent
effect. Most importantly, people generally prefer con-
trollable to uncontrollable outcomes (e.g., Goodie, 2003;
Howell, 1971; Klein & Kunda, 1994), and are more opti-
mistic about the outcomes of controllable outcomes (Har-
ris, 1996). In most (though not all) tests of the com-
petence hypothesis, the unambiguous option is chance-
determined, meaning that the manipulation of compe-
tence may be confounded with outcome controllability.
If the probabilities of the skill-based option were ambigu-
ous, participants might still choose the skill option, sug-
gesting they prefer skill over chance, enough to override
any opposing effect of ambiguity. Controllability, rather
than ambiguity, may also account for the choice of bet-
ting on familiar vs. unfamiliar domains of competence
(e.g., weather in one’s own geographical area vs. weather
in a distal unknown geographical area), given that famil-
iarity or proximity can be conflated with controllability
due to magical thinking (e.g., Brun & Tiegen, 1990).

Another possibility in the current context is that peo-

ple are responding not to competence or controllability
per se but rather to the reason for the ambiguity. That
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is, ambiguity could have different effects depending on
its source. In tests of the competence hypothesis, the
ability-based option is ambiguous because it is not as-
sociated with a clearly stated probability of winning (as
there is for the chance option). The ambiguity is instead
related to natural variation in competence and percep-
tions of competence, thereby confounding the source of
ambiguity with competence. If the ambiguity associated
with the ability-based option derived from factors unre-
lated to personal competence, such as chance, it is likely
that the ability-based option would become less appeal-
ing. Above we suggested that chance-based options in
tests of the competence hypothesis should possess am-
biguity (i.e., a range of probabilities rather than a point
estimate), and here we take this one step further by argu-
ing that the competence-based options should possess the
same kind of ambiguity (untethered to competence).

Finally, previous experiments offered competence op-
tions that were based on a priori beliefs, limiting the way
competence was conceptualized. In no cases was compe-
tence manipulated — in particular, by giving participants
feedback in the competence domain — to more directly
test the role of competence in choices involving ambigu-
ity.

We report three experiments that systematically sepa-
rate ambiguity from controllability and the source of am-
biguity in order to determine whether people continue to
exhibit ambiguity aversion as predicted by the compe-
tence hypothesis. In Experiment 1, participants face a
choice between an unambiguous chance-based prospect
and an ambiguous ability-based prospect. Importantly,
the latter prospect is ambiguous because its difficulty
is determined by chance. We predicted that decision-
makers would prefer the chance-based option — contrary
to the typical pattern in tests of the competence hypothe-
sis but nevertheless illustrative of ambiguity aversion.

Experiment 2 builds on this study by presenting par-
ticipants with a chance option, a low-ambiguity ability-
based option (with approximately a 60% chance of win-
ning), and a high-ambiguity ability-based option (with
win probabilities ranging from 20%-100%). Because the
ambiguity inherent in the third option is due to chance
(and because the first option is entirely chance-based), we
expect participants to prefer the low-ambiguity ability-
based option over the other two — demonstrating pref-
erences for controllability and against ambiguity in the
same context. In this experiment, we also give partic-
ipants performance feedback upon which to base their
choices rather than relying on a priori beliefs about com-
petence. Experiment 2 builds on the standard competence
hypothesis paradigm by pitting two ability-based options
against each other while independently manipulating the
level of ambiguity. Finally, we ask participants to make
the same choice for someone else, thereby completely
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separating ambiguity from controllability. If ambiguity
aversion is independent of controllability, then choices
for other people should mirror those for the self.

Experiment 3 tests a similar hypothesis using a differ-
ent operationalization of ambiguity which again is unaf-
fected by personal controllability. In this case, we give
participants a choice among an unambiguous chance-
based option, an ability-based option where they must
outperform a low ambiguity opponent, and an ability-
based option where they must instead outperform a high
ambiguity opponent. As in Experiment 2, we expect peo-
ple to prefer the ability-based options but to show ambi-
guity aversion by selecting the option in which they com-
pete against the low ambiguity opponent.

An additional characteristic of previous studies in this
literature is that the probability of winning the chance-
based option was always unambiguous (i.e., a fixed prob-
ability). In Experiments 2 and 3, we also introduce am-
biguity to the chance-based option in the form of a range
of probabilities. Doing so provides an even more conser-
vative test of whether preference for ability-based tasks
in previous tests was due to ambiguity or simply a pref-
erence for ability-based over chance-based tasks. More-
over, by defining ambiguity in terms of the opponent in
Experiment 3, we have yet again disentangled ambigu-
ity from personal competence, and in a different manner
than in Experiment 2 where we ask participants to make
choices both for themselves and others.

In sum, we report three experiments designed to test
and extend the competence hypothesis. Studies include
both hypothetical and actual choices (and in the final two
experiments more than one ability-based choice). We
expect that people will exhibit ambiguity aversion even
when controllability is held constant. They should pre-
fer chance-based options only when the ability options
are more ambiguous, but when choosing among similar
ability-based options they should prefer those lower in
ambiguity. Moreover, we expect the competence hypoth-
esis to stand even when the chance-based option is am-
biguous, when the source of the ambiguity is unrelated
to personal competence, and when personal competence
itself originates from performance feedback rather than
from a priori beliefs.

2 Experiment 1

In Experiment 1, participants faced a choice between
an unambiguous chance-based option and an ambiguous
ability-based option — mirroring choices made in previ-
ous tests of the competence hypothesis. Importantly, as
described below, the ambiguity in the ability-based op-
tion is due to chance rather than variation in perceived
competence. Consequently, we predict that people will
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prefer the chance-based option — reflective of ambigu-
ity aversion but contrary to the typical preference for
competence-based options in past work.

2.1 Method

Participants were 47 University of Pittsburgh undergrad-
uates fulfilling a course requirement. They were told to
imagine that they had to choose between two games af-
fording them the opportunity of winning a $100 prize:

Option A: A computer will randomly choose a number
between 1 and 10, and if the number is less than 8, you
will win the $100 prize. Because there are 7 numbers
below 8 and therefore 7 ways to win, your chances of
winning the prize are 7 in 10 or 70%.

Option B: You will take a 10-item quiz on pop culture
(an example question is “Who is the host of the Tonight
Show?”). If you answer all the questions correctly, you
will win the $100 prize. The quiz will be taken from one
of two possible sets of items — Set 1 or Set 2. It turns
out that about 50% of Pitt students are able to answer all
the Set 1 questions correctly, meaning that your chances
of winning the prize if you get these questions right are
about 50%. On the other hand, 90% of Pitt students are
able to answer all the questions in Set 2, meaning that
your chances of winning the prize in this case are about
90%. Thus, your chances of winning the prize are ap-
proximately 50% or 90%, but you won’t know in advance
which it is because you won’t know whether the computer
will take questions from Set 1 or Set 2.

As in tests of the competence hypothesis, Option A
was chance-based (and unambiguous) and Option B was
ability-based (and ambiguous). The average probability
of winning either game across all participants was the
same — 70%. However, in this problem, the ambiguity in
Option B derived from chance, not ability. Importantly,
pretests showed that students in this population consid-
ered their knowledge of pop culture to be above average.

2.2 Results and discussion

As predicted, a majority of participants chose the chance-
based option (70.2%, n = 33), x*[11=6.90, p = .01. These
findings extend the competence hypothesis by showing
that people are less sanguine about ability-based am-
biguous options when the associated ambiguity is due to
chance. Of course, the reversal from findings testing the
competence hypothesis could be due to some aspect of
the ability-based task. Ideally we would have included
control groups in which the chance option was unambigu-
ous and the ability option ambiguous. We were also re-
lying on perceptions of high personal competence (which
seemed reasonable based on pretest findings) rather than
providing performance feedback, and it is also likely that
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some of the ambiguity in the ability-based task derived
from perceptions of the task (e.g., participants may have
wondered what counted as pop culture). We addressed
these limitations in the next two experiments. Both in-
cluded two ability-based options following the receipt of
actual performance feedback — thereby providing a more
realistic scenario and one where there was less ambigu-
ity about the task itself. These experiments also involved
games with real monetary payoffs.

3 Experiment 2

In Experiment 2, participants choose among three games
— an ambiguous chance-based game and two ability-
based games. The latter two games differed in level of
ambiguity, and the ambiguity itself was due to chance.
We predicted that participants would generally prefer the
ability-based game with the lower level of ambiguity to
the other two games.

3.1 Method

In this experiment, 153 undergraduates fulfilling a course
requirement first completed ten knowledge tests in a vari-
ety of domains (e.g., geography, music, mathematics, and
identifying emotions from facial expressions). Impor-
tantly, pre-testing demonstrated that participants viewed
their knowledge in these domains to be above-average.
They were then given false feedback on the ten tests (in
terms of percentage correct) ranging from 20% to 100%
with a mean performance score of 60%. Note that this
feedback was not linked to specific tests, so participants
did not know on which tests they performed well. After
receiving the performance feedback, participants faced
a choice among three options, each of which offered a
prize of $5 (modeled after games used by Klein & Kunda,
1994).

Option A was entirely chance-determined; the com-
puter would randomly choose a number between 1 and
100 during each of 10 trials, and if the computer ever
chose a number in a certain range, the game would end
immediately and they would not win the prize. Partic-
ipants further learned that the range would be anywhere
from 1-3 to 1-7 (with the specific range chosen randomly
by the computer). Thus, the chance of winning this game
ranged from .93'= 48% (in the event that the losing
range was 1-7) to .97'° = 73% (in the event that the los-
ing range was 1-3). The experimenter explained these
statistics. If the computer never chose a number in the
specified range, the participant would win the $5 prize.
Note that this is a chance-based option with roughly a
60% chance of winning, on average, but with a high de-
gree of ambiguity resulting from the salient missing infor-
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mation about the losing range. We designed it this way in
order to add ambiguity to the chance task, thereby reduc-
ing the confound between ambiguity and chance/ability.

Participants also had two ability-based options. In Op-
tion B, the computer would choose ten questions, one
from each of the knowledge tests participants had just
completed. If a participant answered 60% of the items
correctly, he or she would win a prize. In this case, be-
cause the prospects of winning depended upon perfor-
mance on a task that participants believed they had al-
ready completed successfully, we expected it to be at-
tractive to them. The experimenter made clear that the
chances of winning this game were high given that they
had already achieved an average score of 60% on the
pretests. This was defined as the low-ambiguity ability-
based option.

Option C was similar; in this case, participants were
told that the computer would select ten questions from the
knowledge tests they had completed, but that the selec-
tion procedure was random and could lead to an uneven
number of questions from the various tests (e.g., multi-
ple questions from one domain and none from other do-
mains). Thus, their chances of winning Game C were ex-
plained (veridically) to be somewhere between their low-
est and highest test scores (i.e., 20% and 100%). Again,
participants needed to answer 60% correctly in order to
win the prize. If participants perceived high competence
and were optimistic, this would seem to be an attractive
option because of the potentially high probability of win-
ning. We did not expect participants to be optimistic,
however, despite perceiving competence in the domain
— precisely because the ambiguity associated with this
option was due to chance.

Participants then chose one game to play and were also
asked to indicate how they would choose for another per-
son whom they were to assume had performed just as they
had on the original tests. The latter estimate allowed us to
determine whether people were making judgments based
on performance alone rather than on a priori beliefs.

3.2 Results and discussion

Of the 153 participants, 24 (15%) chose Option A, 89
(58%) chose Option B, and 40 (26%) chose Option C.
Thus, participants tended to prefer each of the ability-
based games (B and C) to the chance-based game (A)
(x*(1)=170.70, p < .000001; and p = .030 for C vs. Aby a
one-sided exact binomial test). More importantly, and as
predicted, they preferred the ability-based game associ-
ated with lower ambiguity (B) to the one with higher am-
biguity (C), (x*(1) = 17.86, p = .00002; and p = .026 by a
one-sided binomial test for A vs. B and C combined). The
inclusion of three different options therefore tests several
features of the competence hypothesis. Replicating past
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work, individuals preferred the ability-based options (B
and C) to the chance-based option A in a study where
the latter option was associated with ambiguous proba-
bilities — a comparison that would not have been possi-
ble without the inclusion of Option A. Moreover, partic-
ipants choosing an ability option were more inclined to
select the one with less ambiguity, demonstrating ambi-
guity aversion in a case where neither of the options was
purely based on chance.

The pattern of choices made for another person was
similar with 23% choosing A, 56% choosing B, and 22%
choosing C — again showing an overall preference for
the ability options over the chance option as well as a
preference for the less ambiguous ability option. Thus,
the pattern above cannot be easily attributed to a priori
beliefs about the participants’ own ability in the tested do-
mains — participants appeared to be basing their choices
on pretest performance as well as the nature of the ambi-
guity inherent in the various game options.

In sum, participants who were given feedback on an
ability-based task preferred a game linked to performance
on a similar task over a game that was chance-determined
with ambiguous probabilities of winning. This pattern is
consistent with ambiguity aversion, but in a setting where
competence was not confounded by ambiguity or the
source of ambiguity. Moreover, participants preferred an
ability option with win probabilities that were relatively
less ambiguous, again demonstrating ambiguity aversion.
To our knowledge, this is the first study testing the com-
petence hypothesis in a context where participants have
more than one ability-based option from which to choose,
and also where the probability of winning the chance-
based game was ambiguous. This design allowed an ex-
amination of whether people still prefer ability-based op-
tions to chance-based games when ambiguity is present
for both, and also helped to show that when the source
of ambiguity is due to an uncontrollable source, people
choosing an ability-based option still demonstrate ambi-
guity aversion.

4 Experiment 3

Experiment 3 was a conceptual replication of Experiment
2 using a different operationalization of ambiguity. Par-
ticipants again were faced with three possible games; the
first was chance-based and the others were ability-based.
In this case, success at the ability-based games hinged on
outperforming an “opponent” who was relatively high or
low in ambiguity (the previous participant or the average
participant in the study, respectively). By defining ambi-
guity based on the opponent, we once again intended to
disentangle the source of ambiguity from perceptions of
personal competence. This manner of manipulating am-
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biguity also tied performance to something other than the
ostensibly random choices of a computer, allaying con-
cern that participants in the previous study preferred the
low-ambiguity game because they somehow mistrusted
the computer algorithm.

4.1 Method

Participants were 250 undergraduates fulfilling a course
requirement. They completed ten trials of a spelling er-
ror detection task (designed by Klein & Kunda, 1994)
in which they were presented with various passages con-
taining multiple spelling errors. For each passage, partici-
pants needed to circle as many spelling errors as possible
in one minute. Finally, participants chose among three
games, each of which offered a prize of $10.

Option A was again chance-based. In this game, the
computer would randomly select a number between 1 and
100 during each of ten trials, and if the computer ever
chose a number in the “losing range” the game would
end without any winnings. The losing range was selected
randomly by the computer and could be anywhere from
1-2 to 1-5. Thus, the chance of winning this game was
anywhere between .95' = .60 (in the event that the los-
ing range was 1-5) and .98'" = .80 (in the event that the
losing range was 1-2). If the computer never chose a
number in the losing range, participants would win the
$10. The experimenter clearly explained these probabil-
ities. As in Experiment 2, then, the chance-based option
was associated with ambiguous chances of winning.

The other two games were ability-based. In Option B,
the computer would again choose a number between 1
and 100 for ten trials. If the computer selected a number
between 1 and 10, the participant would have to complete
another trial of the spelling error detection task. In order
for the game to continue, the score on this task would
need to be higher than the average (mean) score of the
previous participant in the study across all trials on the
spelling error task; otherwise the game ended without any
winnings. If the computer selected a number between 11
and 100, the game went on to the next of the ten trials and
the participant did not have to take the test. The experi-
menter told participants that the calculated chance of win-
ning this game was about .70 if their ability on the task
was about the same as that of the previous participant, and
higher than .70 if they performed better.! Again, if they
completed all ten trials, they would win the $10. Because
participants had no way of knowing who the previous par-
ticipant was, this game represented the high-ambiguity
ability option.

IThe chance of not getting an above average score is 1 — a, where
a is the chance of meeting the performance standard. The chance of
winning the entire game, then, is [l — .10(1 — a)]'°. When a = .64,
the ostensible average score, the chance is therefore .70.
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Option C was identical to Option B with one exception
— whenever participants had to complete the spelling er-
ror task again, they had to outperform the average (mean)
score for all previous participants rather than simply the
unknown previous participant. Because the group mean
includes so much less variance than that of an individ-
ual and because participants’ own scores are relevant to
determining the group mean, Option C was less ambigu-
ous than was Option B (see Dawes & Mulford, 1994;
Krueger, 2003; Krueger & Clement, 1996), which should
make it more attractive.

In order to provide further evidence that people were
basing their choices on perceived competence (i.e., their
own performances) rather than controllability per se, we
also asked participants to estimate their scores on the
spelling task prior to making their game choice. These
measures are similar to the knowledge estimates Heath
and Tversky (1991) asked their participants to provide;
the authors used these estimates to show that prefer-
ences for ability-based games were directly associated
with higher perceptions of competence in the domain. In
the current study, however, performance was fixed, pro-
viding more control over the influence of prior beliefs.

4.2 Results and discussion

Game choices conformed to predictions. First, 157 (63%)
preferred one of the ability-based games (B or C) as com-
pared with 93 (37%) who selected the chance-based game
(A), x*(1) = 15.88, p = .00007. Thus, under conditions
where both chance-based and ability-based options pos-
sessed ambiguous probabilities of winning, individuals
expressed greater interest in the ability-based options —
consistent with the competence hypothesis. Of course,
given that there were three options, this pattern could
have occurred by chance. The more important finding is
that, among those participants who chose an ability-based
game, they clearly preferred C over B (109 vs. 48; x?[1]
=22.92, p =.000002). In short, individuals preferred that
their performance depend on comparisons with a less am-
biguous opponent (the average participant) — once again
demonstrating ambiguity aversion. This experiment once
again provides support for the competence hypothesis in
a context where ambiguity and controllability are uncon-
founded.

As expected, participants’ estimates of their scores on
the task were significantly related to their game choices,
OR =.94 (95% CI: .89-.99), p = .05: individuals estimat-
ing higher performance were more likely to choose one
of the ability-based options (B and C) than the chance-
based option (A). Thus, choosing an ability-based game
seemed to result, at least in part, from beliefs that one
could perform well in such a game. This is notable be-
cause the competence hypothesis suggests that decision
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makers prefer ability-driven alternatives irrespective of
judged probabilities (Heath & Tversky, 1991, p. 7). The
current findings suggest that preferences for ability-based
options may in fact be dependent on such probabilities.

5 General discussion

Three experiments tell a consistent story about how peo-
ple behave when making choices among options that vary
in both controllability and ambiguity. In short, ambigu-
ity aversion and the documented preference for control-
lable over uncontrollable options appear to be indepen-
dent tendencies. These results also provide strong sup-
port for the competence hypothesis in contexts that ad-
dress limitations with past tests of this hypothesis. Exper-
iment 1 showed that decision-makers prefer unambiguous
chance-based options to ambiguous ability-based options
(reflecting ambiguity aversion). This was the case even
in a context where decision makers perceived personal
competence. Experiments 2 and 3 demonstrated that in-
dividuals display ambiguity aversion even when choos-
ing among ability-based options, using two different op-
erationalizations of ambiguity — neither of which was
related to personal controllability or ability.

Seminal work by Heath and Tversky (1991) suggested
that people exhibit ambiguity aversion in the classic Ells-
berg (1961) paradigm because they do not perceive per-
sonal competence in the domain — an example of what
Frisch and Baron (1988) regarded as missing informa-
tion. Heath and Tversky showed that people are will-
ing to choose ambiguous options in domains where they
feel competent. The current set of experiments extends
these findings both conceptually and methodologically.
In previous studies, many factors were potentially con-
founded including controllability and the source of am-
biguity. Thus, the preference for ambiguous options may
have resulted from preferences for options that were more
controllable and where ambiguity was due to lack of pre-
cision in stated probabilities rather than due to something
unrelated to personal control. Most studies involved hy-
pothetical choices between one chance-based option and
one ability-based option, and the chance-based option al-
ways included a fixed (unambiguous) set of probabilities.
Perceived competence was typically based on a priori be-
liefs rather than performance feedback, and participants
usually made choices for themselves and not others —
obfuscating to some degree the role of perceived compe-
tence.

The current studies addressed these methodological is-
sues. The second two experiments involved consequen-
tial choices with real outcomes and offered more than one
ability option so that we could examine the role of am-
biguity independent of the role of controllability. These
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two studies also featured an ambiguous chance-based op-
tion so that all options incorporated some degree of am-
biguity — again in an attempt to separate out ambigu-
ity from controllability. In all experiments, ambiguity
always existed independent of the individual’s ability or
performance (in the first two experiments due to chance
and in the final experiment due to a characteristic of the
opponent). In addition, the latter two experiments relied
less on a priori beliefs about personal competence and
more on actual performance feedback.

Inclusion of these methodological features allowed
several extensions of the competence hypothesis. Peo-
ple do prefer ambiguous ability-based options to unam-
biguous chance-based options, as shown in conventional
tests of the competence hypothesis (Grieco & Hogarth,
2004; Heath & Tversky, 1991). However, this prefer-
ence may have more to do with controllability than am-
biguity per se, and may depend greatly on the source of
ambiguity. We showed here that people are ambiguity-
averse in a context where the ambiguity associated with
the ability-based option is unrelated to personal control
— suggesting the very important conclusion that ambigu-
ity aversion may override effects of competence or con-
trollability. Given that people generally prefer control-
lable and ability-based courses of action to those deriv-
ing from chance (Goodie, 2003; Howell, 1971; Klein
& Kunda, 1994), it was important to show that prefer-
ences followed predicted patterns of ambiguity-aversion
and ambiguity-seeking regardless of controllability. By
creating chance outcomes that themselves varied in ambi-
guity and by linking winnings to the performance of other
people who themselves varied in ambiguity, we were able
to accomplish this goal.

As predicted by the competence hypothesis, beliefs
about competence do play an important role in driving
preferences. We reinforced this point by showing that
people use performance information to make decisions —
and do so both for themselves and others. That they do so
for others helps to separate out the potentially indepen-
dent effects of competence and personal controllability.

One question that our findings do not address is the ex-
tent to which manipulating ambiguity outside of the con-
trol of the decision-maker is tantamount to increasing the
perception of missing information that Frisch and Baron
(1988) regarded as a major component of ambiguity aver-
sion. Although we assumed that participants perceived
choices we designed to be high in ambiguity as possess-
ing missing information, we did not ask participants to
report their perceptions directly. It is also likely that some
types of missing information are viewed as more impor-
tant than others; for example, had participants been told
that the experimenter rather than the computer was choos-
ing the numbers that would determine whether they won
in a particular game, participants may have grown suspi-
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cious of the experimenter and shown even more ambigu-
ity aversion.

In addition to building on tests of the competence hy-
pothesis, our findings have practical implications. People
tend to be ambiguity-averse in response to risk commu-
nications, and the findings here may explain why. In par-
ticular, Han and colleagues (e.g., Han, Moser, & Klein,
2006) find that people respond with ambiguity aversion
when they believe that recommendations concerning risk
reduction in a given domain are ambiguous. For exam-
ple, when people endorse the statement that “there are so
many different recommendations about preventing can-
cer, it’s hard to know which ones to follow,” they feel that
cancer is less preventable and feel more worried and more
at risk. The more worried they are, the greater the rela-
tionship between perceptions of ambiguity in cancer mes-
sages and the sense that cancer is not preventable. Our
findings suggest why this may be the case — because
the source of ambiguity is viewed as unpredictable and
uncontrollable. If risk communications afforded greater
perceptions of control, people might exhibit less ambigu-
ity aversion in response to them.

Ambiguity is omnipresent in the feedback we receive,
the information we possess, and the decisions we make
on an everyday basis, and it can come in many forms.
Important work on the competence hypothesis has helped
us move beyond traditional demonstrations of ambiguity
aversion. To the degree that we understand how people
respond to ambiguity, we will better understand processes
that underlie decision-making and behavior in multiple
contexts of interest.
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