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Abstract

The ASC model of choice and conWdence in general knowledge proposes that respondents Wrst Assess the familiarity of presented
options, and then use the high-familiarity option as a retrieval cue to Search memory for the purposes of Constructing an explana-
tion about why that high-familiarity option is true. The ASC process implies that overconWdence results in part from a tendency to
Wxate on the high-familiarity option, to the neglect of the other option. If this implication is true, then judgment tasks requiring
respondents to evaluate each option independently should result in reduced overconWdence as compared with standard judgment
tasks. Two experiments tested this implication, and found that conWdence and overconWdence were reduced when respondents evalu-
ated options independently. The Wndings support the proposal that option Wxation contributes to overconWdence, and also clarify the
limitations of random error explanations of overconWdence.
© 2006 Elsevier Inc. All rights reserved. 

Keywords: ConWdence; Subjective probability; Likelihood judgment; Calibration; ConWrmation bias; Explanation; Dual process; Financial knowledge
ConWdence judgment is among the most debated top-
ics in the Weld of judgment and decision making, and it
has played a role in the broader dispute over the extent
to which people should be viewed as rational decision
makers (Gigerenzer, HoVrage, & Kleinbölting, 1991;
Kahneman & Tversky, 1996). The central issue of the
conWdence controversy is why people often are found to
be overconWdent. Is overconWdence due in part to sys-
tematic biases in cognitive processing? Or, is it a byprod-
uct of more mundane causes? As an empirical
phenomenon, overconWdence is most often studied in the
laboratory by the use of general-knowledge test items,
such as “Where was Shakespeare born? (a) Stratford-on-
Avon, or (b) London.” When faced with such an item,
respondents Wrst indicate which of the two alternatives is
believed to be correct, and then report a probability
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judgment from 50% to 100% that their responses are
correct. An overconWdence eVect occurs to the extent
that, for a test consisting of many such items, the average
of these probability judgments exceeds the actual pro-
portion of correct responses.

Aside from the broader rationality issue, overconW-
dence is a phenomenon of considerable practical impor-
tance. This is in part because of increasing demands to
explicitly and accurately communicate probabilistic
information in Welds involving high uncertainty (e.g.,
Wilkie & Pollock, 1996). Consider, for example, the Weld
of Wnancial forecasting, which deals with the prediction
of such quantities as currency exchange rates, earnings,
or stock prices (e.g., Bolger & Önkal-Atay, 2004). Both
individuals and corporations stand to make or lose a
great deal of money depending on these quantities, and
it is thus in their best interest to accurately forecast
future Wnancial states (Önkal, Yates, Simga-Mugan, &
Oztin, 2003). ConWdence judgments become crucial to
gauging the certainty of these forecasts: a prediction of
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decreasing stock prices made with 95% certainty is natu-
rally taken more seriously than a prediction made with
60% certainty. Research suggests, however, that such
extreme conWdence judgments are typically not war-
ranted in the diYcult, practical prediction tasks where
explicit expressions of uncertainty are most needed (e.g.,
Thomson, Önkal-Atay, Pollock, & Macaulay, 2003).

OverconWdence is of signiWcant practical importance,
yet current explanations for the phenomenon diverge con-
siderably. It is intuitively compelling to consider the over-
conWdence phenomenon as resulting, at least in part, from
cognitive biases in the accumulation or evaluation of evi-
dence. For example, Koriat, Lichtenstein, and FischhoV
(1980) were perhaps the Wrst to propose and test the
hypothesis that overconWdence stems at least in part from
an inclination to rely more heavily on reasons supporting
a chosen answer than on reasons contradicting it. In order
to test this proposal, they had subjects in an experimental
condition write reasons for and against each of a pair of
alternatives given in a general knowledge test, prior to ren-
dering judgments. Consistent with their proposal, subjects
in the experimental group were less overconWdent than
those in a control group. Although Koriat et al.’s initial
results were quite promising, there has since been diYculty
in replicating them (e.g., FischhoV & MacGregor, 1982;
Yates, Lee, & Shinotsuka, 1992). Other direct evidence in
support of the idea that overconWdence stems in part from
conWrmatory processing has been rather lacking. This is
perhaps partly because the overconWdence phenomenon
itself has been taken in support of the hypothesis, a notion
that has recently come under intense scrutiny. For exam-
ple, Juslin, Winman, and Olsson (2000) stated that, “With
general knowledge items, the idea of an information-pro-
cessing bias is approaching the status of a dogma, sup-
ported by naïve empiricism and selective attention to
particular data sets.” (p. 385).

The impetus for this statement is that in the last sev-
eral years, researchers have developed alternative expla-
nations for the overconWdence phenomenon under a
general assumption that respondents are unbiased pro-
cessors of statistical information. One class of explana-
tions has to do with representative sampling of test
questions (e.g., Gigerenzer et al., 1991). According to this
explanation, overconWdence results from the selection of
test questions that are unduly tricky. Some support for
the idea that participants have prior conceptions of test
trickiness comes from Arkes, Christensen, Lai, and
Blumer (1987), who found reduced overconWdence after
providing participants with outcome feedback on a few
especially tough questions at the beginning of a test. Pre-
sumably, the initial feedback prompted respondents to
anticipate more tricky questions in the remainder of the
test than they would otherwise. GriYn and Tversky
(1992) have shown, however, that item selection is
insuYcient to eliminate overconWdence eVects, implying
that it does not provide a complete explanation.
Another class of explanations stems from theoretical
models that have been developed to explain the overconW-
dence phenomenon in terms of random error (Erev,
Wallsten, & Budescu, 1994). Error models typically
assume that a mental representation of degree of uncer-
tainty (an “internal probability”) exists and is perfectly
calibrated with environmental relative frequencies
(“objective probabilities”). However, reported conWdence
consists of the calibrated internal probability perturbed by
a random error term. From within this framework, ran-
dom error has clearly been shown as suYcient to produce
an overconWdence eVect (e.g., Juslin, Olsson, & Björkman,
1997). What the random-error models imply is that the
presence of an overconWdence eVect oVers few constraints
on the nature of the process. For example, the observation
of an overconWdence eVect does not necessarily entail the
existence of cognitive processing biases.

The Wndings pertaining to item selection and random
error, combined with the dearth of direct evidence for a
systematic cognitive bias, have led many to question
whether such systematic biases should be considered as
contributors to overconWdence at all. For example,
based on a fairly comprehensive analysis of existing
data, Juslin et al. (2000) concluded that item selection
and random error are jointly suYcient to explain
observed overconWdence, and that the data do “not sup-
port the idea of a cognitive overconWdence bias that is
due to, for example, conWrmatory search of memory”
(p. 393). In sum, overconWdence is an important and
complicated phenomenon. There are several potential
contributors to overconWdence, and at this point, it is
not at all clear whether systematic processing biases
ought to be considered among them.

The primary aim of the current study is to test the pro-
posal that there is a systematic tendency to Wxate on one
option when assessing conWdence in general knowledge, as
well as the implication that such “option Wxation” con-
tributes to observed overconWdence. Option Wxation is
implicated by a process model of choice and conWdence
judgment in general knowledge tasks. The second aim of
this research is to explore an approach for reducing over-
conWdence that capitalizes on this hypothesized option
Wxation. The remainder of this article proceeds as follows.
First we will describe the Assess-Search-Construct (ASC)
model of choice and conWdence in general knowledge.
Next, we describe key experimental manipulations, along
with accounts by ASC and several alternative models. We
then test the accounts in two experiments, and discuss the
implications of our Wndings.

The Assess-Search-Construct (ASC) model

We next turn to describing a model that proposes
that, when confronted with a general knowledge
question, respondents Wrst Assess the familiarity of the
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alternatives, then Search memory for the purposes of
Constructing an explanation about why the high-famil-
iarity option is true. It is thus referred to as the Assess-
Search-Construct (ASC) model.

According to ASC, a person Wrst encodes a test ques-
tion and makes a rapid familiarity assessment of the pre-
sented options within the context of the question stem.
Intuitively, familiarity can be thought of as the relative
ease with which a presented object (such as a word or
picture) is immediately perceived (Benjamin & Bjork,
1996). The feeling of familiarity or perceptual Xuency is
thus experienced extremely quickly in response to stimu-
lus presentation, and precedes any inXuence of conscious
recollection (e.g., Jacoby, Woloshyn, & Kelley, 2004).
This rapid perceptual assessment yields a familiarity sig-
nal for each option, given the key words in the question
stem. The process tentatively assumes that the high-
familiarity option is true, and subjects it to further anal-
ysis under that assumption.1 The overall goal of the
analysis is to construct an explanation that describes
why the high-familiarity option is true. However, mem-
ory search is required in order to obtain the basic facts
needed to build the explanation. The process selects the
high-familiarity option and key words from the question
stem to use as retrieval cues to guide search, but tends
not to include the low-familiarity option. In addition to
the factual information retrieved, the memory search
process produces information about the amount and
ease of retrieval (Schwarz & Vaughn, 2002). Such infor-
mation inXuences conWdence by indicating overall level
of knowledge in the domain (Sieck & Yates, 2002, 2003).

As facts are accumulated, the person uses them to
construct an explanation for why the high-familiarity
option is true. He or she then evaluates this explanation
for overall acceptability, which depends on factors
such as completeness and coherence (Pennington &
Hastie, 1993; Thagard, 2000). Assuming that a minimal
threshold for acceptability is achieved, the respondent
chooses the high-familiarity option as the correct one.2

ConWdence in that choice is determined by the accept-
ability of the explanation for why the high-familiarity
option is true and the experienced ease of retrieval, as
described above.

For example, at one extreme, no information will be
successfully retrieved, the person will be unable to con-
struct any explanation and will feel that his or her choice
is no more than a guess. At the other extreme, a virtual
Xood of information on the topic will be accessed, the

1 Familiarity in ASC is assumed to be a continuous construct. Thus,
the probability that two options will be equally familiar is zero.

2 In standard general knowledge experiments using undergraduates,
we assume that the high-familiarity option is virtually always selected
as the explicit choice, because nearly any explanation is likely to be
deemed minimally acceptable in these settings.
person will construct an intricate explanation and will
feel extremely conWdent in his or her choice.

In general, ASC predicts poor calibration because
conWdence and choice are determined by distinct and
imperfectly correlated information sources. Choice is
driven by familiarity, whereas conWdence depends on
memory retrieval success and explanation acceptabil-
ity. Hence, perfect calibration is not expected to be
easily or generally attainable. However, speciWc ASC
mechanisms do imply that a potentially sizeable por-
tion of overconWdence results from a systematic pro-
cessing bias that is ameliorable. SpeciWcally, a key
feature of ASC is that a single option is tentatively
selected as true based on the familiarity assessment,
and then its truth is evaluated via explanation. As long
as no reason for rejecting the high-familiarity option
surfaces, the low-familiarity option receives scant con-
sideration in the evaluation process.

We call this tendency to evaluate only the high-
familiarity option, “option Wxation.” Option Wxation
is related to a more general strategy to evaluate
options in serial fashion. That is, instead of analyzing
options by direct comparison to determine optimality,
the person assesses each independently and sequen-
tially in terms of suYciency. Serial evaluation is per-
haps the only practical approach to option evaluation
in naturalistic contexts where the space of possible
options is quite large and ill-deWned, as suggested in
Simon’s work on satisWcing (Simon, 1957). Further-
more, in cases where options are being constructed
rather than merely selected, Wxing on a particular
option allows for adjustment and revision as it is being
evaluated (Klein, 1998). Even in general knowledge
tasks, singling out the high-familiarity option for eval-
uation reduces mental eVort at little expense to choice
accuracy. However, option Wxation does contribute to
overconWdence. The idea is that the explanation for
the high-familiarity option tends to be quite accept-
able, so the person has high conWdence in its truth.

The high acceptability of intuitive explanations fol-
lows from a general tendency for people to believe their
explanations to be more detailed and complete than they
actually are (Keil, 2003; Rozenblit & Keil, 2002). Were
the person to generate one, an explanation for the low-
familiarity option would tend to be suYciently accept-
able to reduce the person’s overall conWdence. This is a
consequence of the fact that the more acceptable the
explanation is for the high-familiarity option, the weaker
the low-familiarity option can be and still reduce overall
conWdence (cf. McKenzie, 1997). For example, suppose
respondents Wnd their explanation for the truth of the
high-familiarity option to be completely acceptable, and
so they are maximally certain. Then, if they construct
even a slightly acceptable explanation for the low-famil-
iarity option, their overall conWdence in the initial option
would have to be reduced.
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Manipulations and predictions

In this section, we describe the three experimental
manipulations we employed in the current study, and
discuss ASC’s predictions for each. These manipulations
were assessment independence, choice prompt inclusion,
and foil plausibility.

Assessment independence

ConWdence judgments are typically elicited by Wrst
requesting that respondents choose the answers they
believe are most likely to be correct, and then provide
50–100% probabilities that their choices are in fact cor-
rect. Consider the following alternative procedure: The
respondent Wrst states which of the two options is cor-
rect. Then, the question stem is presented again, but with
only one option. The respondent is now asked to imag-
ine that this presented option is the only one they have
seen, and report a 0–100% probability that the displayed
option is true. Finally, the respondent is again presented
with the question stem, along with the other option, and
asked to report a 0–100% probability that this option is
true. That is, the respondent assesses the probability that
each option is true, as if it were presented alone in a true/
false test. We thus refer to this latter method as the
“Independent Assessment” procedure. The former
method is a “Dependent Assessment” procedure, since it
introduces a demand to assume that only one of the two
options is true when reporting the probability that the
chosen option is correct.

According to ASC, overconWdence stems in part from
a person’s tendency to Wxate on the high-familiarity
option and only construct an explanation for why it is
true. We therefore predict a reduction in overconWdence
for independent assessment procedures, which require
participants to render probabilities that each of the
options is true. The idea is that, when considering each
option independently, the respondent will be more likely
to select the respective option as a retrieval cue in the
memory search, construct an explanation for why that
option is true, and then use the acceptability of that
explanation as a basis for judgment. That is, it reduces
the tendency to Wxate on only the high-familiarity
option, leading to a reduction in overconWdence.

Choice prompt inclusion

A prompt to explicitly choose between response
options is included in both the dependent and indepen-
dent assessment methods we just described. Another
common procedure does not include a choice prompt,
but instead asks participants to provide a probability
ranging from 0% to 100% that one of the presented
options is correct. Several investigators have studied
eVects of including a choice prompt, and their primary
Wnding is that requiring an explicit choice leads to a
reduction in overconWdence relative to when no choice is
required (e.g., Ronis & Yates, 1987; Sieck & Yates, 2001;
Sniezek, Paese, & Switzer, 1990).

Sieck (2003) reviewed earlier work on the calibration
diVerences found under these choice inclusion/exclusion
procedures and provided empirical support for a
retrieval account of the phenomenon in a category learn-
ing task. He argued that the multiple prompts for judg-
ments would inXuence a shift in the retrieval cues used,
so that information not accounted for at the explicit
choice stage would be brought to bear on the conWdence
judgment, leading to reductions in overconWdence.
Essentially the same argument holds for ASC: The sec-
ond prompt encourages a shift in perspective to meet the
demand to render new information, and that leads to a
change in the retrieval cues used (Anderson & Pichert,
1978). Respondents are therefore more likely to select
the low-familiarity option as a retrieval cue at this point,
thereby reducing the tendency to Wxate on the high-
familiarity option. Note, however, that in the indepen-
dent assessment procedure, respondents are already
inXuenced to construct an explanation supporting the
low-familiarity option. Hence, ASC also makes a novel
prediction that independent assessment will moderate
the choice prompt inclusion eVect, in addition to oVering
an explanation for known choice prompt inclusion
eVects. That is, ASC predicts that the choice inclusion
eVect will be reduced under independent assessment
conditions.

Foil plausibility

The incorrect option in a two-alternative task is typi-
cally referred to as the foil. Thinking in terms of a true/
false test for each option, the foil can appear more or less
plausibly “true.” And, by experimentally manipulating
the plausibility of the foils we can determine the extent
to which respondents are sensitive to foil plausibility.
Furthermore, ASC makes predictions regarding the
interaction between independent assessment procedures
and foil plausibility. According to ASC, requiring
respondents to independently assess each option will
yield heightened sensitivity to the plausibility of the foil.
That is, under standard elicitation conditions, ASC pre-
dicts that conWdence will be relatively insensitive to
whether correct options are paired with plausible or
implausible foils. The driving force behind this insensi-
tivity to foil plausibility is the proposal that respondents
Wxate on the high-familiarity option. If each alternative
is instead assessed independently and then combined to
form the Wnal conWdence estimate, the low-familiarity
option will have more of an inXuence on the Wnal judg-
ment. In cases where the foil is highly plausible, indepen-
dent assessment will reduce the Wnal conWdence
judgment. On the other hand, Wnal conWdence from the
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independent assessment procedure will stay the same or
even increase in cases where the foil is implausible.
Hence, the increase in conWdence from items with rela-
tively plausible foils to items with relatively implausible
foils should be larger with independent assessment
methods than with standard, dependent assessment
procedures.

Alternative models

The Minerva-Decision Making (MDM) model of
conWdence calibration presents a competing account
(Dougherty, 2001). In the context of general knowledge
tasks, MDM assumes that a familiarity assessment is
made for each option based on traces in memory. The
respondent chooses the alternative with the highest
familiarity, and reports a conWdence judgment that is the
ratio of familiarity for the chosen option to the sum of
familiarities for both options (i.e., normalization of the
familiarity values). MDM predicts no diVerence in over-
conWdence between standard, dependent assessment pro-
cedures and independent assessment procedures because
the familiarity of each option is already fully incorpo-
rated into the conWdence judgment. For the same reason,
the eVects of foil plausibility should be entirely
accounted for in the standard procedures. Hence, MDM
does not predict an interaction between independent
assessment and foil plausibility. Finally, because choice
and conWdence are based on the same information,
MDM does not account for choice prompt inclusion
eVects. Like MDM, the theory of Probabilistic Mental
Models (PMM; Gigerenzer et al., 1991) predicts no
diVerences for the key manipulations described above. If
a person does not explicitly know the answer to a ques-
tion, PMM assumes that the person generates a “refer-
ence class” of objects that are similar to the objects in the
current question. The reference class yields cues that can
be used to answer the current question, and the most
valid cue is used to answer the question and give a prob-
ability judgment. Because the cue is determined at the
choice stage and yields complementary probabilities for
each alternative, PMM predicts no reduction in overcon-
Wdence or increase in foil sensitivity for the independent
assessment procedures. It also does not oVer an account
of choice inclusion eVects.

As mentioned previously, Koriat et al. (1980) pro-
posed that respondents rely more heavily on reasons
that are consistent with a chosen answer than on reasons
contradicting it. Yates and colleagues described in more
precise terms an “argument recruitment model” that
incorporated this kind of a conWrmation bias mechanism
(Lee et al., 1995; Yates et al., 1992). According to the
argument recruitment model, respondents try to recruit
pro and con reasons for each option, but with a bias
towards the Wrst arguments that happen to be brought to
mind. The respondent then evaluates the strengths of the
recruited arguments. The respondent chooses the option
that is indicated by the balance of the arguments, and
reports conWdence that depends on how heavily the
arguments favor that option. The argument recruitment
model and ASC are similar in that both give priority to
one option as an “implicit favorite.” However, the spe-
ciWc mechanisms by which the favorite is treated are dis-
tinct (McKenzie, 1997). The ASC mechanism is Wxation
on the high-familiarity option, to the neglect of the low-
familiarity option. An independent assessment proce-
dure draws attention to each of the options, and thus to
the neglected option. The argument recruitment account
relies on a conWrmation bias mechanism. It maintains
that both options are attended to, but that recruited rea-
sons are biased towards the favored option and against
the unfavored option. There is no reason to expect that
mere attention to the unfavored option will eliminate the
bias against it. There is also no reason to expect that
independent assessment would increase sensitivity to the
plausibility of the foil. With respect to choice prompt
inclusion, the argument recruitment model maintains
that recruitment occurs prior to rendering choice and
conWdence judgments. Hence, it has the same diYculty
explaining choice prompt inclusion eVects as do MDM
and PMM. If the recruitment assumption were relaxed
to allow for additional reasons to be recruited between
choice and conWdence, then the extension of the biased
process would predict an increase in overconWdence
because more arguments for the favored option and
against the unfavored option would be generated.

Another important class of models to consider is the
error models (Erev et al., 1994; Juslin et al., 1997). The
error models typically specify that overconWdence arises
as the result of unbiased internal conWdence being per-
turbed by random error. While these models Wt some
data well, it is diYcult to discern their predicted eVects
on overconWdence under diVerent elicitation methods.
Any observed eVects might be explained post hoc by
assuming additional sources of error, or that particular
methods changed the level of random error. However, in
and of themselves, they oVer little or no a priori theoreti-
cal guidance on when and when not to expect changes in
random error.

In summary, ASC implies that miscalibration occurs
because choice and conWdence are based on distinct
information sources. Also, one mechanism that exacer-
bates overconWdence is option Wxation: only the high-
familiarity option is typically selected as a retrieval cue,
to the neglect of the low-familiarity option. If this is the
case, then conWdence elicitation conditions requiring
respondents to assess each option independently should
result in decreased overconWdence. These are predictions
that none of the other models under consideration
accommodate. The current experiments are both a test
of the ASC proposal of option Wxation, and a
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demonstration of novel elicitation methods that can
potentially reduce overconWdence.

Experiment 1

We conducted Experiment 1 to test the eVects of
assessment independence, choice prompt inclusion, and
foil plausibility on overconWdence in a knowledge-inten-
sive task. SpeciWcally, we assessed overconWdence in a
test of Wnancial knowledge. The test covers general top-
ics concerning Wnancial management such as bank
accounts, insurance, and interest. Because knowledge of
Wnancial management is important for one’s well-being,
lack of understanding can lead to poor Wnancial deci-
sions and real monetary losses (Kapoor, Dlabay, &
Hughes, 1991). Furthermore, overconWdence in one’s
existing Wnancial knowledge removes the inclination to
attempt to improve that understanding (Renner & Ren-
ner, 2001). Hence, this task possesses a kind of ecological
validity that is at least as important as other concerns
that have been raised regarding considerations of repre-
sentative design in overconWdence studies (cf. Keren,
1997).

The manipulations followed a 2£ 2£ 2 design. For
the independence factor, participants considered
response options either separately or jointly (additional
details appear below). For the choice-prompt inclusion
factor, participants either made explicit choices between
the options and then reported their probabilities, or they
reported probabilities without receiving any explicit
prompt to choose. Finally, for each respondent, half the
questions were selected to have more plausible foils, and
the other half had less plausible foils. Based on ASC, it
was hypothesized that independently assessing the
options should result in greater sensitivity to foil plausi-
bility and yield reduced overconWdence. Furthermore,
independent assessment should eliminate the choice
prompt inclusion eVect described above.

Method

Participants
Study participants were 184 undergraduate students

enrolled in an introductory psychology course at the
Ohio State University. Experimental participation was
part of their course requirement.

Materials
Participants completed a Wnancial knowledge quiz

administered in Visual Basic for Applications (VBA).
The quiz derived from one that had previously been
administered to 4024 high school seniors by the
Jump$tart Coalition for Personal Financial Literacy
(2002). The current version of the quiz remained largely
identical to the original, the only notable diVerence being
that the current version of the quiz used two alternatives
per item instead of four. Also, some minor grammatical
modiWcations were made to the questions to correspond
to the reduction in choice alternatives.

The alternatives used for each test item in the current
version were always (1) the correct alternative and (2) a
plausible or an implausible foil. We determined foil plau-
sibility from the proportion of high school seniors who
selected each foil when the quiz was originally adminis-
tered. For each test item, we denoted the foil with the
highest proportion of responses a more plausible foil,
and the foil with the second-highest proportion of
responses a less plausible foil.3 As an example, consider
the following item from the original version of the quiz.

If you have caused an accident, which type of auto-
mobile insurance would cover damage to your own car?

In this example, the asterisk marks the correct alter-
native, and the percentages refer to the percentage of
seniors who selected the corresponding option in the
original study. Alternative (b) was the implausible foil
for this question, and alternative (d) was the plausible
foil. In our version of the quiz, we presented alternative
(c) with either alternative (b) or (d).

Design
The experiment was a 2 (assessment independence)

£2 (choice prompt inclusion)£2 (foil plausibility) mixed
design. Assessment independence and choice prompt inclu-
sion were between-subjects factors, and foil plausibility
was a within-subjects factor. The choice prompt inclu-
sion and assessment independence factors provided
four conditions under which participants could provide
conWdence judgments. In the “choice, dependent” con-
dition, participants were instructed to choose an option
and then give a 50–100% conWdence judgment indicat-
ing how sure they were that their choice was correct.
This is the standard C50 procedure employed in most
conWdence studies. In the “no choice, dependent” condi-
tion, participants were not required to choose an
option. These participants instead gave separate conW-
dence judgments that each option was correct such that
the two judgments summed to 100%. In the “choice,
independent” condition, participants Wrst chose an
option and then gave separate, independent probabili-
ties that each option was true. After participants made a
choice, only one option at a time was presented on the

3 The foils with the lowest frequency of responding were too easy to
be included, as virtually every question with one of those foils was an-
swered correctly in pretesting.

3.1% (a) term
10.5% (b) comprehensive
*51.3% (c) collision
35.0% (d) liability
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screen. Participants were instructed to make indepen-
dent probability judgments by Wrst imagining that the
displayed option was the only one that they had seen
and then reporting a 0–100% judgment that the dis-
played option was true. This is essentially similar to a
conWdence judgment in a true/false test, as opposed to a
conWdence judgment in a multiple choice test. Because
of this, the two judgments were not required to sum to
100%. In the “no choice, independent” condition, par-
ticipants gave independent probability judgments that
each option was true without choosing between the
options. In this condition, the test question was Wrst pre-
sented along with option (a), and participants gave a
probability judgment for option (a) without having seen
option (b). Option (b) was then presented after option
(a) had been erased from the monitor, and participants
gave an independent probability judgment that option
(b) was true.

In all four of these conditions, participants were pre-
sented with the same 30 question stems in a random
order. While the question stems remained the same, the
presented options diVered between participants depend-
ing on foil plausibility. For each participant, foil plausi-
bility on each item was randomly selected, under the
constraint that half would be easier and the other half
more diYcult.

Procedure
The experiment was conducted on a computer. Partic-

ipants were told that they would answer a number of
questions dealing with personal Wnance, and they were
then given instructions speciWc to their assigned condi-
tion. Among other things, these condition-speciWc
instructions asked participants to adhere to diVerent
conventions while eliciting probability judgments. In the
“choice, dependent” condition, where they made a prob-
ability judgment that the chosen option was correct, par-
ticipants received the following three conventions:

(a) A probability of 50% should mean that your
chosen answer is just as likely to be correct as
incorrect.

(b) A probability of 100% should mean that you are
absolutely certain that your chosen answer is cor-
rect.

(c) Increasing probabilities between 50% and 100%
should correspond to increasing degrees of cer-
tainty that you have picked the correct option.

In the “no choice, dependent” condition, they made
probability judgments that each option was correct, par-
ticipants received the following six conventions:

(a) A probability of 50% should mean that you think
that options (A) and (B) are equally likely to be
correct.
(b) A probability of 100% should mean that you are
absolutely sure that the option being judged is cor-
rect.

(c) A probability of 0% should mean that you are
absolutely sure that the option being judged is not
correct.

(d) Increasing probabilities between 50% and 100%
should reXect increasing degrees of certainty that
the option being judged is correct.

(e) Decreasing probabilities between 50% and 0%
should reXect increasing degrees of certainty that
the option being judged is not correct.

(f) Since you know that one of either (A) or (B) is cor-
rect, the two probability judgments should add up
to 100%.

In the “choice, independent” and “no choice, inde-
pendent” conditions, where they made independent
probability judgments that each option was true, partici-
pants received the following four conventions:

(a) A probability of 100% should mean that you are
absolutely sure that the option is true.

(b) A probability of 50% should mean that you think
that the option is just as likely to be true as it is to
be false.

(c) A probability of 0% should mean that you are
absolutely sure that the option is false.

(d) Increasing probabilities between 0% and 100%
should reXect increasing degrees of certainty that
the option is true.

Participants in these two conditions were also given
an explicit reminder that their conWdence judgments for
the separate options need not sum to 100%.

After reading the instructions at their own pace, par-
ticipants immediately started the test. For each test item,
the participant: (1) was presented with a Wnancial knowl-
edge question and one or two options, depending on
condition; (2) chose an option if their condition required
it; and (3) elicited probability judgments via the method
required by their condition, as described above. All
choices and conWdence judgments were entered by the
participant using the computer keyboard.

Results and discussion

We present the proportions correct and mean conW-
dence after some explanation of our analytical methods.
To compute proportion correct in the “no choice, depen-
dent” and “no choice, independent” conditions, we
obtained implicit choices as in past research (e.g., Ronis
& Yates, 1987). In particular, we considered the option
rated with the higher probability to be the participant’s
choice. When the probabilities for the two options were
equal, we chose one at random. Probability judgments in
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the “choice, independent” and “no choice, independent”
conditions were not required to sum to 100% because the
probabilities were that each option was true, indepen-
dently. That is, the probabilities were not conditioned on
exactly one of the two options being true. In these
groups, we transformed the probability associated with
the chosen option from an independent probability that
the option was true to a dependent probability that the
option was correct by normalization (McKenzie, 1997).
Normalization introduces the condition of exactly
one of the two options being correct by setting the
sample space to be the total of the independent probabil-
ities. To obtain a participant’s conditional conWdence
that option A is correct, we take C(A)/[C(A) + C(B)],
where C(X) is the reported conWdence that option X is
true. Note that normalization itself does not always
improve conWdence calibration. ConWdence can increase,
decrease, or remain unchanged with normalization,
depending on whether the conWdence judgments sum to
less than 100, greater than 100, or 100, respectively, for a
given item. This means that, for a given calibration level,
bias can increase, decrease, or stay the same as a result of
normalization.

Our results are based on 3-factor ANOVA’s involving
one within- (foil plausibility) and two between- (choice
prompt inclusion, assessment independence) subjects
factors. All eVects are signiWcant at an alpha level of .05
unless noted otherwise.

Mean conWdence
Fig. 1 shows mean conWdence as a function of assess-

ment independence, choice prompt inclusion and foil
plausibility. Mean conWdence is collapsed over foil plau-
sibility in panel (a) and over choice prompt inclusion in
panel (b). There was a main eVect of assessment indepen-
dence (F(1,180)D 33.707, MSED0.013): mean conW-
dence for dependent judgments was greater than mean
conWdence for independent judgments. There was also a
statistically signiWcant interaction between choice
prompt inclusion and assessment independence
(F(1,180)D 5.033, MSED 0.013): in the dependent condi-
tion, average conWdence decreased from the no choice to
the choice condition, whereas in the independent condi-
tion average conWdence showed little change.

As predicted by ASC, independent assessment elimi-
nated the choice prompt inclusion eVect. There was a
main eVect of foil plausibility on mean conWdence
(F(1,180)D 36.576, MSED 0.001): mean conWdence was
lower for questions with plausible foils than for ques-
tions with implausible foils. There was a signiWcant inter-
action between foil plausibility and assessment
independence (F(1,180)D 5.619, MSED0.001): average
conWdence increased more in the independent condition
than in the dependent condition as a result of foil
implausibility. That is, conWdence was more sensitive to
foil plausibility in the independent condition. The main
eVect of choice prompt inclusion and eVects of other
interactions on mean conWdence were not signiWcant.

An alternative way to see the eVects of foil plausibility
on conWdence is through eVect sizes. EVect sizes have
previously been used to examine changes in probability
accuracy (Price, 1998). In our experiments, for a given
question, conditions that force participants to consider
an explanation for each option should increase sensitiv-
ity to foil plausibility. EVect sizes measure the magni-
tudes of change in conWdence and in proportion correct
from implausible foils to plausible foils. As a result, they
are a direct and intuitive measure of sensitivity to foil
plausibility. To compute the foil plausibility eVect sizes,
we subtracted each participant’s mean conWdence (or
proportion correct) for questions with plausible foils
from his or her mean conWdence for questions with
implausible foils. We then divided this diVerence by the
standard deviation of the diVerences in mean conWdence
from questions with implausible foils to questions with
plausible foils (in the same fashion as a paired-samples
t-test). Table 1 shows the results for mean conWdence,

Fig. 1. Mean conWdence by choice, dependence, and foil plausibility,
Experiment 1.
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proportion correct, and bias by condition (we discuss the
proportion correct and bias results below). As shown,
mean conWdence changes most in independent elicitation
conditions and least in the standard “choice, dependent”
condition. That is, independent elicitation conditions
increase subjects’ sensitivity to foil plausibility.

Finally, we conducted an additional analysis in the
independent assessments conditions to clarify the mech-
anisms underlying the reduction in conWdence. Accord-
ing to ASC, people should be highly conWdent in the
truth of the high-familiarity option, but they should also
be somewhat conWdent in the truth of the other option
(when brought under consideration). In order to test this
idea, we examined the distribution of the larger of the
two rendered probabilities in the independent assess-
ments condition to determine how conWdent people are
in the truth of the implicitly favored option. Although
the full 0–100 range of the scale was used, these proba-
bilities tended to be quite high. In particular, 60.6% of
the probabilities in the “choice, independent” condition
and 57.7% of the probabilities in the “no choice, inde-
pendent” condition met or exceeded a judgment of 75%.
Also, for all of the judgments that did exceed 75% in
these conditions, the unfavored option was found to be
reasonably plausible when explicitly considered. SpeciW-
cally, 22.8% of these probabilities in the “choice, inde-
pendent” condition and 43.0% of the probabilities in the
“no choice, independent” condition exceeded a judg-
ment of 25%, tending to reduce overall conWdence.

Proportion correct
Fig. 2 presents mean proportion correct by choice

prompt inclusion, assessment independence, and foil
plausibility. Mean proportion correct is collapsed over
foil plausibility in panel (a) and over choice prompt
inclusion in panel (b). There was an eVect of choice
prompt inclusion on proportion correct
(F(1,180)D4.071, MSED 0.024), where proportion cor-
rect was higher when participants explicitly chose an
option. This result arises sometimes, but not consis-
tently, in previous research on choice prompt inclusion
eVects (Sieck & Yates, 2001; Sniezek et al., 1990). As

Table 1
Foil plausibility eVect sizes for conWdence, proportion correct, and
bias by condition, Experiment 1

ConWdence dependence Choice inclusion

Choice No choice

Independent
Mean conWdence 0.673 0.650
Proportion correct 0.659 0.704
Bias 0.448 0.517

Dependent
Mean conWdence 0.154 0.340
Proportion correct 0.677 0.329
Bias 0.577 0.208
Fig. 2b shows, there was also an eVect of foil plausibility
on proportion correct (F(1,180)D64.152, MSED 0.014).
Proportion correct was higher for the easy questions
than for the hard questions, showing that our foil selec-
tion methods worked as expected. EVects of assessment
independence and of interactions were not signiWcant.

Table 1 presents foil plausibility eVect sizes for pro-
portion correct. As for mean conWdence, the eVect sizes
here are standardized diVerences in proportion correct
for questions with implausible foils versus questions
with plausible foils. Proportion correct changed by
about the same magnitude in all conditions except the
“no choice, dependent” condition. The average propor-
tion correct for easy questions in the “no choice, depen-
dent” condition was lower than the average proportion
correct for easy questions in the other conditions by
about 4 percentage points. An ANOVA shows that foil
plausibility had a smaller eVect on proportion correct in
the “no choice, dependent” condition than in the other 3

Fig. 2. Mean proportion correct by choice, dependence, and foil plau-
sibility, Experiment 1.
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conditions (F(1,182)D4.004, MSED0.014). This diVer-
ence, which stands out in Table 1, is driving the previ-
ously noted main eVect of choice prompt inclusion on
proportion correct.

Bias (over-/underconWdence)
Fig. 3 presents bias as a function of choice prompt

inclusion, assessment independence, and foil plausibility.
Bias is collapsed over foil plausibility in panel (a) and
over choice prompt inclusion in panel (b). To compute
the most commonly used overconWdence measure (bias),
we subtract proportion correct from mean conWdence.
There are main eVects of choice prompt inclusion
(F(1,180)D 7.415, MSED 0.022) and of assessment inde-
pendence (F(1,180)D22.183, MSED0.022) on bias, but
the interaction between choice prompt inclusion and
assessment independence is not signiWcant. As Fig. 3a

Fig. 3. Mean bias by choice, dependence, and foil plausibility,
Experiment 1.
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shows, bias tends to be lower both under independent
conWdence elicitation and under choice inclusion condi-
tions. The latter eVect is established (e.g., Ronis & Yates,
1987), but the former is a novel Wnding.

Fig. 3b shows a diVerent view of these data, in which
bias is presented by foil plausibility and assessment inde-
pendence. Bias is greater for questions with plausible
foils than for questions with implausible foils, indicating
a hard–easy eVect for foil plausibility (F(1,180)D 35.649,
MSED 0.015). The hard–easy eVect refers to an empiri-
cal phenomenon that overconWdence is often observed
when proportion correct is lower than 75%, and that
underconWdence is observed when proportion correct is
higher than 75–85% (e.g., Suantak, Bolger, & Ferrell,
1996). The eVect has been found by comparing more
knowledgeable to less knowledgeable people, and
by comparing across tasks that diVer in diYculty
(Lichtenstein & FischhoV, 1977). To our knowledge, the
phenomenon has not been investigated by precisely
manipulating foils (or targets) prior to the current study,
though such manipulations are important for improving
our depth of understanding such hard–easy eVects. No
interactions were signiWcant; in particular, the hard–easy
eVect is not reduced with independent elicitation even
though conWdence was more sensitive to changes in
proportion correct with independent elicitation.

Because bias measures the diVerence between
conWdence and proportion correct, we examined the
hard–easy eVect via inspection of mean conWdence and
proportion correct to determine why the hard–easy eVect
was not reduced. Changes in conWdence due to indepen-
dent elicitation were oVset by changes in proportion
correct due to choice inclusion. Independent elicitation
conditions and choice conditions reduced bias in two
diVerent ways: independent elicitation decreased mean
conWdence, and choice increased proportion correct.
Because mean conWdence is usually larger than propor-
tion correct (overconWdence), either or both of these fac-
tors can lead to a decrease in bias, which can in turn alter
the size of the hard–easy eVect. Table 1 presents eVect
sizes for diVerences in bias from hard to easy items.
These eVect sizes are a measure of the magnitude of the
hard–easy eVect for each condition. Compared to the
standard “choice, dependent” condition, independent
conditions (“choice, independent” and “no choice, inde-
pendent”) showed smaller hard–easy eVects. The eVect
size for the “no choice, dependent” condition is smaller
than all others, suggesting that the hard–easy eVect may
be reduced under dependent elicitation conditions.
Recall, however, that proportion correct in the “no
choice, dependent” condition was lower than proportion
correct in all other conditions; the hard–easy eVect is
small for the “no choice, dependent” condition because
the change in proportion correct was small compared
to the other conditions. The hard–easy eVect is smaller
for the independent conditions because the change in
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mean conWdence is large compared to other conditions.
Combining mean conWdence and proportion correct into
a single bias measure glosses over these changes and
results in non-signiWcance.

Summary

Assessment independence and choice inclusion
manipulations aVected conWdence levels and bias.
Independent conWdence elicitation conditions reduced
participants’ conWdence judgments such that they were
less overconWdent. Furthermore, conWdence decreased
only slightly with foil plausibility, with the greatest
decrease occurring in the independent assessment con-
ditions. For the more standard, dependent conWdence
assessment procedures, there was also a choice prompt
inclusion eVect on conWdence, such that conWdence
was lower when an explicit choice was made. This is
consistent with past work (e.g., Sniezek et al., 1990).
The most interesting choice prompt inclusion Wnding
is that the choice inclusion eVect was eliminated in the
independent assessment elicitation conditions. These
results are in accord with the ASC proposal that
respondents tend to Wxate on one option, consistently
using it as a retrieval cue in order to generate an expla-
nation for why that option is true. Because indepen-
dent elicitation conditions encouraged participants to
search memory and construct an explanation for each
option independently, those conditions yielded
improved calibration.

Experiment 2

The results of Experiment 1 support the idea that
independent assessment encourages participants to
develop an explanation for why each option is true,
thereby reducing overconWdence and increasing sensi-
tivity to foil plausibility. The independent assessment
conditions used in Experiment 1 might be strength-
ened, however. Although participants were instructed
to give conWdence judgments separately for each
option, they were not directly required to construct an
explanation for why each was true. Experiment 2
replicates and extends the independent assessment
Wndings of Experiment 1. SpeciWcally, we sought to
increase the likelihood that participants would use
each option as a retrieval cue and search memory for
facts to construct an explanation for why the option is
true. As we describe below, we accomplished this by
requiring participants to write out an explanation for
why each option was true. Based on ASC, we expected
that explicitly explaining why each option is true
during an independent elicitation process would result
in less overconWdence and more sensitivity to foil
plausibility.
Method

Participants
Study participants were 141 undergraduate students

enrolled in an introductory psychology course at the
Ohio State University. Experimental participation was
part of their course requirement.

Materials
The materials were exactly the same as in Experiment 1.

Design
The experiment was a 3 (elicitation method) £ 2

(foil plausibility) mixed design. Elicitation method was
a between-subjects factor, and foil plausibility was a
within-subjects factor. Two of the three elicitation
methods in Experiment 2 were exactly the same as the
choice conditions in Experiment 1: these were the
“choice, dependent” and “choice, independent” condi-
tions. Recall that in the “choice, dependent” condi-
tion, participants Wrst chose an option and then gave a
50–100% conWdence judgment indicating how sure
they were that their choice was correct. In the “choice,
independent” condition, participants Wrst chose an
option and then gave separate, independent conW-
dence judgments that each option was true. The new
condition in Experiment 2 was the “explain, indepen-
dent” condition. For each test item, participants in this
condition Wrst chose an option and then considered
the two options separately and independently. Follow-
ing a choice between the two options, option (a) was
presented by itself on the monitor. Participants were
instructed to assume that the displayed option was
true and to type an explanation in response to the
question, “Why is this option true?” Following the
explanation, participants reported a 0–100% probabil-
ity judgment indicating their perceived likelihood that
the displayed option was in fact true. Option (a) was
then cleared from the monitor, and the procedure was
repeated for option (b).

Procedure
Experiment 2 was conducted on the same computers

as Experiment 1, and the instructions for the “choice,
dependent” and “choice, independent” conditions were
the same as described in Experiment 1. Participants in
the “explain, independent” condition were told that they
would answer questions dealing with personal Wnance,
and they were also told that they would have to write
explanations for each presented option in those ques-
tions. Following these instructions, participants received
the same conventions regarding probability judgment
elicitation as described for the other independent condi-
tions in Experiment 1.

After reading the instructions, participants in the
“choice, dependent” and “choice, independent”
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conditions proceeded as in Experiment 1. For each test
item, participants in the “explain, independent” condi-
tion: (1) were presented with a Wnancial knowledge ques-
tion and two options; (2) chose an option; (3) typed
explanations for why option A was true, under the
assumption that they knew A to be true; (4) reported a
probability judgment that A was in fact true; (5)
repeated steps (3) and (4) for option B. Participants
answered the same 30 questions as in Experiment 1, half
of which contained a plausible foil and half of which
contained an implausible foil. Test items and options
were randomized as they were in Experiment 1.

Results and discussion

The results we present below are based on 2-factor
ANOVA’s involving one within- (foil plausibility)
and one between- (elicitation method) subjects factor.
Probability judgments in the independent elicitation
conditions (“choice, independent” and “explain, inde-
pendent”) were not required to sum to 100%, and they
were normalized as we described in Experiment 1.

Mean conWdence
Fig. 4 presents mean conWdence by elicitation method

and foil plausibility. There was a main eVect of elicita-
tion method (F(2,138)D21.137, MSED0.015), where
mean conWdence in the “choice, dependent” elicitation
method is larger than in the other two conditions. There
was also a main eVect of foil plausibility
(F(1,138)D 5.103, MSED0.002), where mean conWdence
for items with implausible foils was larger than mean
conWdence for items with plausible foils. Fig. 4 shows
that this eVect is small, and it is most pronounced in the
“explain, independent” condition. The interaction

Fig. 4. Mean conWdence by condition and foil plausibility, Experiment
2. Condition abbreviations: CD, choice, dependent; CI, choice, inde-
pendent; EI, explain, independent.
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between elicitation method and foil plausibility was not
signiWcant.

Foil plausibility eVect sizes for conWdence in the
“choice, dependent”, “choice, independent”, and
“explain, independent” elicitation methods are dD 0.031,
dD0.126, and dD0.404, respectively. We computed these
eVect sizes as in Experiment 1: the diVerence between
mean conWdence for implausible and plausible foils
divided by the standard deviation of the diVerences.
These eVect sizes are smaller than the ones we observed
in Experiment 1. The eVect size for the “choice, depen-
dent” condition remains very small, and that for the
“choice, independent” condition is noticeably smaller
than it was in Experiment 1 (though the eVect for
“choice, independent” is still larger than for “choice,
dependent”). The eVect size for the “explain, indepen-
dent” condition is largest, signifying the greatest change
in conWdence based on foil plausibility. It is not obvious
why the eVect sizes have decreased in comparison to
Experiment 1, but the ordering of eVects in the “choice,
dependent” and “choice, independent” conditions
remains the same. Based on Fig. 4 and the eVect sizes,
conWdence is most sensitive to foil plausibility under the
“explain, independent” condition.

As in Experiment 1, we conducted an additional anal-
ysis in the independent assessment conditions to test the
proposals that: (1) people are highly conWdent in the
truth of the high-familiarity option, and (2) people are
also somewhat conWdent in the truth of the other option
once it is explicitly brought under consideration. As in
Experiment 1, the full 0–100 range of the scale was used,
and yet these probabilities tended to be quite high. In
particular, 50.1% of the probabilities in the “choice,
independent” condition and 54.2% of the probabilities in
the “explain, independent” condition met or exceeded a
judgment of 75%. Also, for all of the judgments that did
exceed 75% in these conditions, the low-probability
option was found to be reasonably plausible when
explicitly considered. SpeciWcally, 27.5% of these proba-
bilities in the “choice, independent” condition and 28.3%
of the probabilities in the “no choice, independent” con-
dition exceeded a judgment of 25%, and so tended to
reduce overall conWdence.

Proportion correct
Fig. 5 presents mean proportion correct as a function

of elicitation method and foil plausibility. There was a
main eVect of elicitation method (F(2,138)D 3.711,
MSED 0.020), where proportion correct is lower in the
“choice, independent” condition than in the other two
conditions. Although this eVect is apparent in both the
ANOVA and the eVect sizes (presented below), it is not
immediately obvious why proportion correct in the
“choice, independent” condition changed from Experi-
ment 1. Had the Experiment 2 “choice, independent”
proportion correct remained the same as the Experiment 1
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“choice, independent” proportion correct, the eVect of
elicitation method on proportion correct would have
disappeared. Thus, we suspect that the eVect can be
attributed to random error. There was also an eVect of
foil plausibility on proportion correct (F(1,138)D50.948,
MSED0.012). As expected, proportion correct for items
with plausible foils was lower than proportion correct
for items with implausible foils. The interaction between
elicitation method and foil plausibility was not signiW-
cant.

Foil plausibility eVect sizes for proportion correct in
the “choice, dependent”, “choice, independent”, and
“explain, independent” elicitation methods are dD 0.676,
dD0.447, and dD0.672, respectively. On the whole, these
eVect sizes are of the same magnitude as those in Experi-
ment 1. Going from items with implausible foils to items
with plausible foils, proportion correct decreased by
about the same magnitude in the “choice, dependent”
and “explain, independent” conditions. In the “choice,
independent” condition, proportion correct decreased
by a somewhat smaller magnitude. As we mentioned
above, proportion correct for items with implausible
foils in the “choice, independent” condition dropped by
about 5 percentage points as compared to proportion
correct in the “choice, independent” condition for
Experiment 1. It is this change that causes the eVect size
to be diVerent from the other two conditions.

Bias
Fig. 6 presents bias (over-/underconWdence) as a func-

tion of elicitation method and foil plausibility. There is
an eVect of elicitation method on bias (F(2,138)D 9.447,
MSED0.018), where bias is highest in the “choice,
dependent” condition and decreases to a low in the

Fig. 5. Mean proportion correct by condition and foil plausibility,
Experiment 2. Condition abbreviations: CD, choice, dependent; CI,
choice, independent; EI, explain, independent.
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“explain, independent” condition. There is also an eVect
of foil plausibility on bias (F(1,138)D37.128,
MSED0.013), where bias is higher for items with plausi-
ble foils than for items with implausible foils. The inter-
action between elicitation method and foil plausibility
was not signiWcant. Fig. 6 shows that participants in the
“explain, independent” condition were underconWdent
for hard foils. This underconWdence is statistically reli-
able (t(47)D¡2.65, p < 0.01). These underconWdence
results are not inconsistent with ASC, however, in that
overconWdence was further reduced under the “explain,
independent” condition. ASC does not predict perfect
calibration resulting from this or other elicitation proce-
dures, because choice and conWdence are presumed to
rely on distinct and imperfectly correlated information
sources. ASC only predicts a directional eVect of reduced
overconWdence, which we found.

Foil plausibility eVect sizes for bias in the “choice,
dependent”, “choice, independent”, and “explain, inde-
pendent” elicitation methods are dD0.652, dD 0.413,
and dD 0.461, respectively. As noted in the Experiment 1
results, these eVect sizes can serve as a measure of hard–
easy eVects due to foil plausibility. The eVect size for the
“choice, dependent” condition is appreciably higher
than the eVect sizes for the other two conditions, which
are about equal. From this we may conclude that the
hard–easy eVect can be reduced under independent elici-
tation conditions, as compared to standard dependent
elicitation conditions.

Summary

The goal of Experiment 2 was to examine whether
overconWdence reductions could be made stronger by

Fig. 6. Mean bias by condition and foil plausibility, Experiment 2.
Condition abbreviations: CD, choice, dependent; CI, choice, indepen-
dent; EI, explain, independent.
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increasing the chances that the low-familiarity option
would be used as a retrieval cue. We introduced a new
condition where, for each option, participants explained
why the option was true before rendering a conWdence
judgment that the option was, in fact, true. Average con-
Wdence was more sensitive to foil plausibility, and bias
was lower (tending towards underconWdence) for this
explanation-based assessment procedure than in other
conditions.

General discussion

The Wndings from Experiments 1 and 2 provide initial
support for the ASC proposal that overconWdence is due
in part to option Wxation. That is, ASC proposes that
participants assess the familiarity of each option in the
context of the question stem. They then repeatedly select
the high-familiarity option as a retrieval cue in cycles of
memory search, i.e., they Wxate on the high-familiarity
option. The memory search produces facts for building
an explanation about why the high-familiarity option is
true, and the resulting explanation tends to generate
high conWdence. In Experiment 1, we tested the hypothe-
ses that choice prompt inclusion and assessment inde-
pendence reduce overconWdence, and increase sensitivity
to foil plausibility. In accord with the predictions, we
found that independent assessment methods reduced
both mean conWdence and overconWdence. Furthermore,
independent assessment increased conWdence sensitivity
to foil plausibility and eliminated standard choice inclu-
sion eVects. Finally, we found that conWdence in the
truth of the preferred option often exceeded 75%, sug-
gesting that people were often highly conWdent in their
intuitive explanations for the favored option.

Experiment 2 introduced a new independent assess-
ment condition. In this “independent explanations” condi-
tion we asked participants to assume, for each option, that
they had found the option to be true, and write an expla-
nation stating why the option was true. The new condition
brought about a further reduction in overconWdence and
also increased sensitivity to foil plausibility. Finally, peo-
ple again appeared to be highly conWdent in their favored
explanations. The complete set of Wndings yields support
for the ASC proposal of option Wxation, as well as for the
new method of independent assessment for probability
elicitation. ASC provides a plausible account of the cogni-
tive processes underlying choice and conWdence, and inde-
pendent assessment methods show initial promise to
reliably reduce overconWdence. We describe theoretical
and practical implications in more detail below.

Memory search and retrieval in ASC

ASC is related to dual process theories of reasoning
and decision making, with familiarity as its core System 1
component, and explanation as its core System 2 compo-
nent (e.g., Evans, 2003; Sloman, 1996). However, it is
technically a triarchic theory, since it emphasizes the
importance of memory search as a primary component
that integrates the familiarity assessment and explana-
tion construction systems. Memory search and retrieval
is a core feature of ASC. It is the locus of option Wxation.
Furthermore, the experienced ease and amount of
retrieval also have direct eVects on conWdence, in addi-
tion to the acceptability of the constructed explanation.
For example, Sieck and Yates (2002, 2003) have shown
that retrieval can increase or decrease conWdence,
depending on the amount retrieved and experienced
retrieval diYculty. These retrieval eVects thus provide a
possible explanation for the ineVectiveness of listing rea-
sons for and against each option as a method for reduc-
ing overconWdence. In particular, the reasons task
demands the adoption of retrieval cues that disrupt the
memory process, because knowledge is not stored in
terms of reasons for and against each option. It appears
to be especially diYcult to retrieve reasons against the
implicit favorite, which can lead to an increase in conW-
dence that option is correct (Sanna, Schwarz, & Small,
2002; Yates et al., 1992). In contrast, conWrmation bias
mechanisms do not address retrieval, and so expect judg-
ment improvement from reasons listing tasks.

The retrieval component of ASC also suggests expla-
nations for some other interesting Wndings in the litera-
ture, such as dud alternative eVects (Windschitl &
Chambers, 2004). The dud alternative eVect refers to the
Wnding of greater conWdence in a condition with four
options, two of which are highly implausible, than in a
two-option condition without the highly implausible
options.4 According to ASC, a respondent tends to Wxate
on the high-familiarity option, but the low-familiarity
option is also expected to be occasionally used as a
retrieval cue. Further, the more options that are
included, the more likely it is that some of them will be
adopted as retrieval cues, thereby leading to an increase
in the overall amount of information retrieved. And, the
additional successful retrieval of information about the
domain of the question leads to an increase in conW-
dence, over and above the conWdence generated from the
acceptability of the explanation for why the high-famil-
iarity option is true. This retrieval-based explanation for
the dud alternative eVect needs to be directly tested.

4 Windschitl & Chambers (2004) established the dud alternative
eVect for an arbitrary conWdence scale, but not for probability scales
such as are used here. They proposed that respondents’ explicit consid-
eration of normative probability would eliminate or even reverse the
eVect. For example, with the two extra alternatives, the equiprobable
value drops from 50% to 25%, and the eVect could easily wash if people
tend to anchor on those values. This, of course, does not diminish the
theoretical importance of the phenomenon.
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Mechanisms underlying conWdence

The critical issue guiding the present research is
whether or not there is a cognitive basis for overconW-
dence. Early research suggested that there is, and showed
initial promising evidence to that eVect. More recently,
however, the balance of evidence and argument has
shifted away from the possibility of a cognitive basis.
For example, several of the models considered in the
introduction suggest that overconWdence is determined
primarily or completely by non-cognitive sources. For
example, the theory of Probabilistic Mental Models pro-
poses that conWdence will be quite well calibrated, so
long as test items are randomly selected. Minerva-DM
predicts little overconWdence as long as there is suYcient
experience that is well encoded. The strongest conclusion
coming from the work on random error models is that
there is no justiWable basis for assuming a systematic
cognitive tendency underlying overconWdence. Note that
this conclusion stems from the ability of random error
models to yield good quantitative Wts to patterns of cali-
bration data, with an emphasis on explaining simple
eVects like overconWdence and the hard–easy eVect.

An alternative position is that overconWdence is a
complicated phenomenon that is determined by multiple
contributors, some of which are likely to be cognitively
based. The accumulation of evidence for a number of
overconWdence eVects, such as the choice prompt inclu-
sion eVects and independent assessments eVects exam-
ined here attest to the validity of this view. Random
error models appear to provide little insight into such
eVects, suggesting that there is a need for models that
attempt to describe psychological mechanisms. Hence,
our research also highlights the need to reconsider cogni-
tive process models for understanding the full range of
extant overconWdence phenomena, as well as for estab-
lishing new eVects. In particular, despite the predictive
success of the random error models, little progress has
been made in specifying leverage points for inXuencing
conWdence and its calibration (Sieck & Arkes, 2005). Yet
there is enormous practical value to be had in promoting
quality judgment in extremely diYcult domains such as
Wnancial forecasting. Hence, more emphasis should be
given to the exploration of models that specify psycho-
logical mechanisms for conWdence.

Practical implications

For a given test question, the method of independent
conWdence elicitation was intended to encourage partici-
pants to generate an explanation for why each option
was true and then judge each separately. Following the
experiment, we combined these separate conWdence
judgments to create a fused judgment that is based on
evidence pertaining to both options. Thus, our Wnding of
reduced overconWdence under independent elicitation
conditions was external to the participant; we combined
participants’ conWdence judgments after the experiment.
This diVers from other methods of reducing overconW-
dence that are more internal to the participant. For
example, Lichtenstein and FischhoV (1980) were moder-
ately successful at reducing overconWdence by giving
participants elaborate instructions about conWdence or
large amounts of feedback about their calibration. Arkes
et al. (1987) reduced participants’ overconWdence by
manipulating perceived diYculty of test items and by
telling participants that they would have to justify their
answers following the test.

Creation of independent elicitation conditions that
lead to internal improvements in calibration is an impor-
tant topic of future study. One possible approach would
be to use “scaVolding” as described in the education liter-
ature (e.g., Palinscar, 1986). ScaVolding refers to the idea
of providing strong support for performance that is then
gradually withdrawn. For example, respondents could
start out going through the full procedure as speciWed in
the independent explanations method. That is, consider-
ing each option separately, writing why each is true, and
reporting the independent judgments. They might addi-
tionally be asked to report the conWdence in their choices.
The fused values from the independent assessments could
then be used as a form of direct conWdence feedback to
participants that does not require any external outcomes.
Once they are able to directly report conWdence in choice
that matches the fused independent assessments, those
independent judgments could be removed. Furthermore,
after individuals have engaged in practicing the explana-
tion exercise suYciently to promote the mental habit of
attempting to construct an explanation for why each
option is true, then the explanation writing task could be
removed as well. At this point, the “scaVold” has been
completely removed, leaving only a trained judge per-
forming a standard judgment task.

ScaVolding depends on a number of speciWc cognitive
decision skills to be mastered to produce well calibrated
judgments, and attempting to acquire them in a single
step is unlikely to be particularly eVective. Extensive
studies are needed to determine the eVectiveness of such
calibration training interventions, as well as how they
might be combined with other existing training ideas for
judgment improvement. In the meantime, the indepen-
dent assessment procedures described here, particularly
the independent explanations method, show encourag-
ing initial promise and should be tested in more applied
research contexts.
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