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Two questions about subjective confidence in perceptual judgments are examined: the bases for these
judgments and the reasons for their accuracy. Confidence in perceptual judgments has been claimed to
rest on qualitatively different processes than confidence in memory tasks. However, predictions from a
self-consistency model (SCM), which had been confirmed for general-information questions (Koriat,
2010) and social attitudes (Koriat & Adiv, 2010), are shown to hold true also for perceptual judgments.
In SCM, confidence is modeled by the procedure for assessment of statistical level of confidence: For a
2-alternative, forced-choice item, confidence is based on the consistency with which the choice is favored
across a sample of representations of the item, and acts as a monitor of the likelihood that a new sample
will yield the same choice. Assuming that these representations are drawn from commonly shared
populations of representations associated with each item, predictions regarding the basis of confidence
were confirmed by results concerning the functions relating confidence and choice latency to interpar-
ticipant consensus and to intraparticipant consistency for majority and minority choices. With regard to
the confidence-accuracy (C/A) relationship, the consensuality principle, documented for general-
knowledge tasks (Koriat, 2008a), was replicated for perceptual judgments: Confidence correlated with
the consensuality of the choice rather than with its correctness, suggesting that the C/A correlation is due
to the relationship between confidence and self-consistency and is positive only as long as the correct
choices are the consistently made choices. SCM provides a general model for the basis and accuracy of
confidence judgments across different domains.
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accuracy relationship

Research on metacognitive judgments and their accuracy has
been conducted over the years within somewhat independent tra-
ditions. In the area of learning and memory, metacognition re-
searchers have investigated the determinants and consequents of
judgments of learning, feelings of knowing, and subjective confi-
dence (see Dunlosky & Metcalfe, 2009; Koriat, 2007). In the area
of judgment and decision making, a great deal of work has con-
cerned the calibration of assessed probabilities, primarily the over-
confidence bias that is generally observed when people assess the
likelihood that their answers to two-alternative, forced-choice
(2AFC) questions are correct (Lichtenstein, Fischhoff, & Phillips,
1982; Yates, 1990). Researchers in perception and psychophysics
have long explored different quantitative theories of the processes
underlying confidence in psychophysical judgments (Baranski &
Petrusic, 1994; Juslin & Olsson, 1997; Vickers, Smith, Burt, &
Brown, 1985). Forensic psychologists, in turn, have focused on
applied questions, investigating the extent to which the confidence
of different eyewitnesses is diagnostic of the accuracy of their

testimonies (Bothwell, Deffenbacher, & Brigham, 1987; Read,
Lindsay, & Nicholls, 1998; Sporer, Penrod, Read, & Cutler, 1995).
Finally, research on metacognition has been flourishing in such
areas as developmental psychology (Waters & Schneider, 2010),
social cognition (Ross, 1997; Tormala & Rucker, 2007; Yzerbyt,
Lories, & Dardenne, 1998), animal cognition (Kornell, 2009;
Smith, Beran, Couchman, & Coutinho, 2008), and neuroscience
(Lieberman, 2000; Modirrousta & Fellows, 2008).

In recent years, several points about metacognitive judgments
have emerged as the core issues across these domains. Five such
issues were listed by Koriat (2007). The first concerns the bases of
metacognitive judgments: What are the processes underlying the
monitoring of one’s own knowledge (e.g., Koriat, 2007; Schwartz,
1994)? The second concerns the accuracy of metacognitive judg-
ments—the correspondence between subjective and objective in-
dices of knowing and the factors that affect that correspondence
(e.g., Dunning, Heath, & Suls, 2004; Schwartz & Metcalfe, 1994).
The third concerns the processes underlying the accuracy and
inaccuracy of metacognitive judgments (Koriat, 1995). The fourth
and fifth concern the effects of monitoring on control (Nelson &
Narens, 1990): Assuming that metacognitive judgments exert mea-
surable effects on cognition and behavior (Nelson, 1996), what are
these effects, and how do they influence actual performance (e.g.,
Barnes, Nelson, Dunlosky, Mazzoni, & Narens, 1999; Koriat &
Goldsmith, 1996; Son & Schwartz, 2002)?

The research reported in this study concerns specifically sub-
jective confidence in perceptual judgments, but a model of sub-
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jective confidence is examined that appears to have some gener-
ality across domains. The model has some bearing on all of the
questions mentioned earlier. Predictions derived from the model
have been found to hold for confidence in general knowledge
(Koriat, 2010). They were also confirmed for the degree of cer-
tainty with which people hold their social attitudes and the speed
with which the attitude is formed (Koriat & Adiv, 2010). Both of
these have been seen as measures of attitude strength (Bassili,
1996), which is assumed to affect the likelihood that attitudes will
be translated to behavior. Results indicating that the model’s
predictions also hold true for perceptual comparisons could have
implications regarding the question of whether confidence in
sensory–perceptual tasks is based on the same or different pro-
cesses than confidence in general knowledge (e.g., Winman &
Juslin, 1993).

I begin by reviewing the work in which confidence in perceptual
tasks is compared with confidence in general knowledge. I then
outline the self-consistency model (SCM) of subjective confidence
and describe its predictions regarding the basis of confidence
judgments and the processes underlying their accuracy.

Comparing Confidence for Perceptual Tasks and
General-Knowledge Tasks

Several researchers argued that there is a fundamentally differ-
ent basis for confidence in perception and in general knowledge.
One of the key findings cited in support of this argument is that
confidence judgments in tasks tapping general knowledge typi-
cally yield an overconfidence bias (Lichtenstein et al., 1982; see
Brenner, Koehler, Liberman, & Tversky, 1996; Griffin & Brenner,
2004; Hoffrage, 2004). That is, people tend to express confidence
in their judgments that exceeds the accuracy of those judgments. In
contrast, their expressions of confidence in their judgments involv-
ing perceptual tasks generally evidence either good calibration or
even a tendency toward underconfidence. The idea that perceptual
judgments are more accurate than what people feel dates back to
Peirce and Jastrow (1884) and Fullerton and Cattell (1892; see
Björkman, Juslin & Winman, 1993). These researchers observed
that participants’ responses to perceptual judgments tend to be
correct even when the participants feel that their responses were
based on a complete guess. In later years, Dawes (1980) argued
that the overconfidence bias in general-knowledge tasks derives
from people’s tendency to overestimate the power of their intel-
lectual knowledge, but because the sensory coding system is
remarkably accurate, perceptual tasks may not be vulnerable to
such overconfidence bias. Although his results were generally in
line with this proposal, they were not conclusive. However, a
follow-up study by Keren (1988) provided clearer evidence in
support of Dawes’ proposal. Keren found overconfidence in a
general-knowledge task but not in a perceptual task. He proposed
that the more perception-like a task is, the less it should be likely
to induce overconfidence bias. However, when a perceptual task
requires additional higher processing beyond sensory encoding,
various cognitive distortions may impair participants’ ability to
monitor their performance accurately.

Other researchers also observed systematic differences in cali-
bration between perceptual tasks and general-knowledge tasks.
Björkman et al. (1993) and Winman and Juslin (1993) reported
evidence for a pervasive underconfidence bias in perceptual tasks

and concluded that a qualitative difference exists between the two
tasks in the process underlying confidence judgments. A concep-
tualization of this difference was proposed by Juslin and Olsson
(1997) in terms of the distinction between two origins of uncer-
tainty. According to them, Thurstonian uncertainty is characteristic
of sensory discrimination tasks in which the uncertainty derives
from random noise in the nervous system that causes moment-to-
moment variations in the sensations. In contrast, Brunswikian
uncertainty, which is characteristic of general-knowledge tasks,
derives from a less-than-perfect validity of the cues that people use
to infer their answers. Because all participants have become
adapted to the same environment, they may be expected to rely on
the same cues, and hence a correlation is expected between par-
ticipants in the proportion of incorrect answers to different items.
Juslin and Olsson (1997) proposed that separate models of confi-
dence are needed for the two types of tasks.

Baranski and Petrusic (1994, 1995, 1999) disputed this view,
reporting very similar patterns of results for confidence in general-
knowledge and perceptual tasks. They observed a comparable
“hard–easy effect” for the two tasks: underconfidence for easy
judgments and progressive overconfidence as item difficulty in-
creased. Also, for both tasks, confidence tended to decrease with
the latency of making a choice. While Baranski and Petrusic
admitted that the two classes of tasks differ quite dramatically in
terms of the nature of the information on which the decision
process is based (sensory stimulation vs. long-term memory), they
favored a unified theoretical account of calibration in which a
common basis for confidence in the two types of tasks is assumed
(see also Merkle & Van Zandt, 2006; Petrusic & Baranski, 1997).

Gigerenzer, Hoffrage, and Kleinbölting (1991) also argued
against granting a special status to perceptual tasks as far as
confidence judgments are concerned. According to their theory of
probabilistic mental models (PMM), individuals’ choice of an
answer to a 2AFC item, as well as their confidence in that answer,
is based on cues that they use to infer the answer. Such is assumed
to be the case for both general-knowledge and perceptual tasks.
The overconfidence bias that has been observed for general-
knowledge tasks is believed to derive from the failure of research-
ers to sample items that are representative of the natural environ-
ment. When a representative set of items is used, confidence
judgments should be well calibrated, and this should be also true
in the case of perceptual tasks.

Much of the work contrasting confidence for perceptual and
general-knowledge tasks has concerned calibration, that is, the
absolute correspondence between confidence and accuracy (Grif-
fin & Brenner, 2004). A second aspect of confidence accuracy,
however, is resolution or relative confidence. Resolution refers to
the within-person confidence/accuracy (C/A) correlation, which
reflects the ability of participants to discriminate between correct
and incorrect answers (Baranski & Petrusic, 1995; Nelson, 1984;
Yaniv, Yates, & Smith, 1991; Yates, 1990). It should be stressed
that resolution can be perfect when calibration is very low and vice
versa (Koriat & Goldsmith, 1996).

The motivation for SCM derived from observations concerning
the resolution of confidence judgments in general-knowledge
tasks. For many years, this resolution has troubled psychologists,
who ask: How do people discriminate between correct and wrong
answers? In attempting to address this question, Koriat (2008a)
reviewed several observations that suggest that confidence judg-
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ments are actually correlated with the consensuality of the re-
sponse rather than with its correctness. SCM was developed pri-
marily to explain this principle by specifying the basis of
confidence judgments. However, this model also yielded several
novel predictions, including some that concern calibration. In the
following section, I review the evidence for the consensuality
principle. This principle will be shown to hold true for perceptual
judgments as well. I will then turn to examine SCM itself and its
predictions regarding perceptual judgments.

The Resolution of Confidence Judgments:
The Consensuality Principle

When participants choose an answer to 2AFC general-
information questions and indicate their confidence in their an-
swers, a moderate-to-high C/A correlation is generally observed,
suggesting that people can monitor the accuracy of their answers.
However, results reported by Koriat (2008a) suggest that this
correlation is simply due to the fact that for a typical set of
general-knowledge questions, participants are more often correct
than wrong so that the correct answer is the one that is consensu-
ally chosen. Therefore, for a typical set of items, it is unclear
whether in making confidence judgments, individuals discriminate
between correct and wrong answers or between consensual and
nonconsensual answers. Indeed, in several studies in which re-
searchers dissociated correctness from consensuality by including
a sufficiently large number of items for which participants agreed
on the wrong answer, confidence was found to correlate with the
consensuality of the answer rather than with its correctness. Thus,
for consensually correct (CC) items, in which most participants
chose the correct answer, the C/A correlation was positive,
whereas for consensually wrong (CW) items, the C/A correlation
was negative. This pattern was observed for a word-matching task
in which participants guessed the meaning of words from noncog-
nate languages (Koriat, 1976), for feelings-of-knowing judgments
about an elusive memory target (Koriat, 1995), for confidence in
2AFC general-information questions (Koriat, 2008a), and also for
the memory of studied sentences (Brewer & Sampaio, 2006; see
also Sampaio & Brewer, 2009). Of course, in none of these studies
were participants informed about others’ answers. Nevertheless, a
participant’s confidence in his or her choice increased systemati-
cally with the proportion of other participants who made that
choice.

These results clearly speak against the direct-access view of
metacognition (see Schwartz, 1994), according to which partici-
pants have privileged access to the accuracy of their answers.
Rather, although participants are generally successful in discrim-
inating between the correct answer and the wrong answer, their
success seems to derive from their reliance on some cues that are
generally diagnostic of the accuracy of the answer. These cues
would seem to underlie the consensuality of the response—the
extent to which it is found compelling by the majority of partici-
pants. Thus, the C/A relationship is due to a confidence/
consensuality (C/C) relationship. The results demonstrate the in-
timate link between metaknowledge accuracy and knowledge
accuracy: Metaknowledge is accurate because knowledge itself is
accurate (Koriat, 1993).

In this study, then, one of my aims was to examine whether the
consensuality principle holds true also for confidence in perceptual

tasks. Participants judged which of two lines was longer (Exper-
iment 1) or which of two shapes covered more area (Experiments
2) and indicated their confidence in their answer. On the basis of
the results, the items were classified as CC or CW items. I
examined whether the correct answer was associated with stronger
confidence than the wrong answer for the CC items and whether
the wrong answer was associated with stronger confidence for the
CW items.

My more central aim, however, was to test predictions from
SCM as a general account of the basis of subjective confidence
that could also explain the consensuality results. The assumption
was that understanding the cognitive basis of confidence judg-
ments could provide a key for understanding the accuracies and
inaccuracies of these judgments.

The Self-Consistency Model of Subjective Confidence

What is the basis of confidence judgments? Most current dis-
cussions of metacognitive judgments reflect a cue-utilization ap-
proach (vs. a direct-access view), according to which metacogni-
tive judgments are inferential in nature, based on a variety of cues.
A distinction is customarily drawn between two classes of cues
that give rise, respectively, to information-based or to experience-
based metacognitive judgments (see Koriat, Nussinson, Bless, &
Shaked, 2008). Consider 2AFC general-information questions.
Information-based confidence judgments are assumed to rest on an
analytic inference in which individuals retrieve and consult various
considerations to reach an answer and also to yield an educated
assessment of the likelihood that the answer is correct (Griffin &
Tversky, 1992; Juslin, Winman, & Olsson, 2003; Koriat, Lichten-
stein, & Fischhoff, 1980; McKenzie, 1997, 1998; Nelson & Na-
rens, 1990). In contrast, experience-based confidence judgments
are said to rest on the feedback from the very experience of making
a choice. They may be based on such mnemonic cues as the degree
of deliberation or conflict experienced in making a choice and on
the time and effort it took to reach that choice (Kelley & Lindsay,
1993; Koriat, Ma’ayan, & Nussinson, 2006; Robinson, Johnson, &
Herndon, 1997). These contentless mnemonic cues are assumed to
give rise directly to a subjective feeling of certainty or uncertainty
(see Koriat, 2000, 2007). Indeed, when participants were asked to
list four reasons in support of their answer, their confidence in the
answer was lower than when they were asked to list only one
supporting reason (Koriat et al., 2008; see also Haddock, Rothman,
Reber, & Schwarz, 1999). Presumably, retrieving more reasons is
experienced subjectively as more difficult than retrieving fewer
reasons, so that the effects of mnemonic cues (ease of retrieval)
can override the effects of the content of declarative arguments.

Koriat (2010) proposed that participants facing a 2AFC general-
information question typically engage in an analytic-like process,
retrieving and consulting different considerations. Participants
need not articulate or be fully conscious of these considerations.
Once they settle on an answer and have to assess their confidence,
they do not go over the entire deliberation process again but rely
on the gist of the process that they used to determine the choice
(Stephen & Pham, 2008). That gist consists of such gross cues as
the feeling of conflict or doubt they had experienced in making a
choice, the amount of effort invested, and the time it took to reach
the choice. These mnemonic cues represent the feedback from the
process of making a choice and mirror roughly the balance of
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evidence in favor of the alternative answers. In general, as partic-
ipants move from making a choice to assessing their degree of
confidence in that choice, the contribution of information-driven
processes decreases and that of mnemonic cues increases.

Although the process underlying the choice of an answer may be
quite complex, the retrospective review of that process, which
underlies the participants’ confidence, can be modeled by a simple
majority vote. From the perspective of the process underlying
confidence, the choice process is conceptualized as involving a
sequential sampling of different representations of the item
(Koriat, 2010). In each iteration, participants draw a representation
of the item and reach a tentative choice (i.e., a subdecision). The
sampling of representations continues until a preset sample size
has been reached or until a series of representations yields
the same subdecision a number of times in succession (e.g., three
times, see Audley, 1960). The ultimate overt choice is assumed to
represent the choice most consistently favored across the series of
subdecisions. Subjective confidence in that choice is based pri-
marily on the degree of consistency among the subdecisions, that
is, on the proportion of representations supporting the chosen
answer.

Underlying this model is the assumption that participants be-
have essentially like intuitive statisticians who attempt to make
conclusions about a population on the basis of a sample of obser-
vations. By repeating the choice procedure several times, partici-
pants obtain an assessment of the amount of unreliability and
doubt involved. Unreliability then affects subjective confidence in
the same way that sample variance affects statistical level of
confidence. Also, like statistical level of confidence, subjective
confidence is assumed to represent an assessment of reproducibil-
ity—the likelihood that a new sample of representations drawn
from the same population will yield the same choice. Thus, ac-
cording to SCM, reliability is used as a cue for validity: Although
confidence judgments are construed subjectively as pertaining to
the correctness of the answer, such judgments actually act as
monitors of the consistency with which that answer is favored
across representations and the likelihood that it will be chosen
when the item is presented again.

In addition, although the major cue for confidence is self-
consistency, a frugal cue for self-consistency is choice latency, that
is, the amount of time it took to reach an answer. Results reported
by Koriat (2010) and Koriat and Adiv (2010) indicate that differ-
ences in choice latency mimic rather faithfully differences in
self-consistency, so that reliance on choice speed as a cue for
confidence can yield the same pattern of confidence judgments as
that expected for consistency-based confidence.

The model described can be extended to perceptual comparison
tasks. In the case of general-information questions (Koriat, 2010)
and social attitudes (Koriat & Adiv, 2010), some variability is
assumed in the representations that are sampled in making a
choice. The term representation is used to refer broadly to any
interpretation of a question or a statement or to any consideration
that may speak for one response option rather than the other. A
similar assumption may be made with regard to perceptual com-
parison tasks, particularly when these tasks require some higher
processing beyond sensory encoding (Keren, 1988). When partic-
ipants are presented with a perceptual-comparison task for which
the answer is not immediately obvious (the uncertainty zone, see
Winman & Juslin, 1993), it is by exploring different aspects or

features of the stimuli that they appreciate the degree of doubt or
certainty associated with their decision. Confidence in the answer
can then be modeled by a process in which participants sample
different representations from a pool of representations and base
their confidence on the degree to which these representations argue
consistently for one of the choices. Several authors have postulated
a fluctuation that occurs in the encoding of stimuli (e.g., Bower,
1972; Estes, 1950; Juslin & Olsson, 1997). This fluctuation can be
spontaneous but can also be subject to intentional effects. Various
factors that affect the fluctuation of perceptual representations
have been discussed in the context of multistable perceptual phe-
nomena (Palmer, 1999). Of course, memory tasks and perceptual
tasks differ in the nature of the representations that are explored
(Baranski & Petrusic, 1995). However, assuming that confidence
rests on structural cues, such as the amount of deliberation expe-
rienced or the time it took to reach a choice, then the predictions
of SCM may hold true for perceptual judgments as well.

Predictions of the Self-Consistency Model

Several gross predictions that derive from SCM have been
tested and have been generally confirmed across several 2AFC
tasks (Koriat, 2010; Koriat & Adiv, 2010). These predictions,
which were tested for perceptual judgments, will now be outlined.

One prediction concerns reproducibility: Confidence acts as a
monitor of the likelihood that the same choice would be made in
a subsequent encounter with the same item. Results in support of
this idea were obtained for a word-matching task and for general-
information questions (Koriat, 2010). They were also confirmed
for confidence in social attitudes (Koriat & Adiv, 2010). In Ex-
periments 1 and 2 of the present study, participants were presented
five times with the same set of perceptual comparisons. Assuming
that confidence in one’s answer is based on self-consistency, it
would be expected that confidence in a choice in the first block
should predict the likelihood of repeating that choice in subsequent
blocks.

This prediction assumes that in responding to a perceptual-
comparison task, participants sample representations from roughly
the same population of representations. Indeed, a cardinal assump-
tion underlying SCM is that in responding to 2AFC items, whether
they involve general-information questions or beliefs and attitudes,
participants with the same experience and beliefs draw represen-
tations largely from the same, commonly shared population of
representations associated with each item. This assumption is
critical for the explanation of the consensuality results but also
provides additional predictions pertaining to the effect of within-
participant consistency and cross-participant consensus on confi-
dence judgments. A similar assumption may be made with regard
to perceptual comparisons: In attempting to choose between two
response options, participants sample representations of the stimuli
largely from the same pool of representations.

Assuming that each item is associated with a population of
representations, the most important property of that population is
the proportion of representations favoring the most dominant ma-
jority answer. This proportion is designated pmaj (Koriat, 2010).
Let us assume tentatively that in responding to each item, partic-
ipants draw a sample of seven representations, each of which
yields a binary subdecision, and that the overt choice is dictated by
the majority vote. A simple index of self-consistency is the magni-
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tude of the majority vote. However, Koriat (2010) and Koriat and
Adiv (2010) used an index of broader generality, which is related to
the standard deviation of the subdecisions: 1 � �p̂q̂, with the range
.5–1.0. Figure 1A indicates the pattern that is predicted from the
binomial distribution when samples of seven representations are
drawn randomly from populations of representations that differ in
pmaj. Three features should be noted in this figure. First, mean
self-consistency (and hence confidence) for each item should in-
crease with pmaj, the proportion of representations favoring the
majority option. Second, however, self-consistency is systemati-
cally higher for majority than for minority choices. Finally,
whereas for majority choices, self-consistency increases steeply
with pmaj; for minority choices, it decreases but much more shal-
lowly.

Why should self-consistency differ for majority and minority
choices? The answer lies in the relationship between the mean and

the variance. For example, with pmaj � .75, a sample of seven
representations has a .445 likelihood of yielding six or seven
representations that favor the majority choice. In contrast, the
likelihood that it will yield six or seven representations that favor
the minority choice is only .001. In general, then, as long as pmaj

differs from .50, minority samples should have a lower self-
consistency and hence lower confidence than majority samples.

Self-consistency is expected to increase with increasing pmaj,
but a similar increase, somewhat more accelerated, is expected for
the likelihood of choosing the majority answer, which is desig-
nated pcmaj. For example, when pmaj � .75, samples of seven can
be expected to lead to a .93 proportion of participants’ choosing
the majority alternative. Figure 1B plots the same functions as
Figure 1A, but the pmaj values in the x-axis were replaced with the
corresponding pcmaj values. This figure specifies a set of testable
predictions because the pcmaj associated with an item can be esti-
mated. It can be estimated first from response consistency—the pro-
portion of times that the most frequent response is selected by a
participant across repeated presentations of the same item. Second, it
can be estimated from response consensus—the proportion of partic-
ipants making the consensually preferred choice. Because these two
properties are assumed to be specific to each item, they will be
referred to as item consistency and item consensus, respectively.

Two sets of predictions could be tested in Experiments 1 and 2.
The first concerned within-person reliability in responding to the
same item. Assuming some fluctuation across blocks in the sam-
pled representations underlying choice, one would expect that
confidence in a choice should vary with the choice made. Thus, if
the responses to each item were divided for each participant
between those that were more frequent and those that were less
frequent across blocks, confidence in the frequent response would
be expected to be higher on average than confidence in the rare
response. Furthermore, item consistency can be defined for each
participant and item as the proportion of times that the more
frequent response was made across blocks. Confidence in the
frequent response was expected to increase steeply with item
consistency for the frequent responses, but to decrease, somewhat
more shallowly, for the rare responses.

A similar set of predictions could be made with regard to
cross-participant consensus. On the basis of the results from
Block 1 only, a majority (consensual) choice can be defined for
each item as the choice most frequently made across partici-
pants. It was predicted that confidence would be higher for the
majority choice than for the minority choice. This prediction
accords with the consensuality results of Koriat (2008a). It implies
that for the same item, those participants who choose the more
popular response should express greater confidence in their choice
than those who choose the less popular response. Note that this
prediction follows from a simple stochastic model in which no
interaction between participants was assumed. In addition, confi-
dence in the majority choice was expected to increase with item
consensus—the proportion of participants who endorsed the ma-
jority choice. In contrast, confidence in the minority choice should
tend to decrease with item consensus.

Another set of predictions concerned choice latency. As noted
earlier, a relationship between choice latency and confidence has
been found in several studies, suggesting that confidence is influ-
enced by the ease with which a decision is reached (Kelley &
Lindsay, 1993; Koriat et al., 2006; Nelson & Narens, 1990; Rob-
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Figure 1. Panels A and B present the expected self-consistency scores for
majority and minority answers as a function of pmaj (proportion of repre-
sentations favoring the most dominant, majority answer) and pcmaj (like-
lihood of choosing the majority answer), respectively, in Experiment 1.
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inson et al., 1997; Zakay & Tuvia, 1998). In order to accommodate
the effects of choice latency, I supplemented SCM with the as-
sumption that the sequential sampling of representations underly-
ing choice terminates when a sequence of representations yields
the same subdecision three times in a row (see Audley, 1960).
Assuming that choice latency reflected the actual number of rep-
resentations needed to reach a decision, I found that a simulation
experiment yielded results that closely mimicked those expected
for the theoretical parameter of self-consistency and also those
demonstrated for confidence (Koriat, 2010; Koriat & Adiv, 2010).
Furthermore, several empirical findings indicated that the results
obtained with response latency mimicked those obtained for con-
fidence as far as the effects of item consensus and majority versus
minority choices are concerned. These results suggest that choice
latency can serve as a frugal cue for self-consistency so that
reliance on choice latency as a cue for confidence can yield a
pattern of results similar to that expected when confidence is based
on self-consistency. Thus, although choice latency is not affected
always by the same variables that affect confidence (see Petrusic &
Baranski, 2009; Wright & Ayton, 1988), it is claimed to be
sensitive to self-consistency. Therefore, the predictions for re-
sponse speed are similar to those stated for confidence.

Another set of predictions concerned the accuracy of confidence
judgments and, specifically, the consensuality principle. Accord-
ing to SCM, the consensuality of a response to a given item is
diagnostic of the degree of internal consistency within the sample
of representations underlying choice and confidence for that item.
To the extent that different participants draw representations from
a commonly shared pool of representations, the larger the propor-
tion of participants who opt for a response, the stronger will be the
confidence associated with that response. Therefore, the consen-
suality pattern that has been observed for confidence in general-
information questions (Koriat, 2008a) would be expected to be
observed also for perceptual judgments. To test this prediction
required a sufficiently large set of stimuli for which the consen-
sually endorsed answer was likely to be the wrong answer. Thus,
a classification of items as CC and CW was expected to yield the
expected interaction between confidence and accuracy: The C/A
correlation should be positive for the CC items and negative for the
CW items. A similar pattern of results was expected for response
latency: For CC items, response latency should be faster for correct
answers, whereas for CW items, it should be faster for wrong
answers.

Because the task was repeated five times in both Experiments 1
and 2, we were able to examine whether a consistency principle,
analogous to the consensuality principle, also was found in a
within-individual analysis. Thus, if items were classified for each
participant according to whether the frequent choice was the
correct choice or the wrong choice, the C/A relationship would be
positive for the former items but negative for the latter items. A
similar pattern should be observed for the relationship between
response speed and accuracy.

The final predictions concern calibration. These predictions will
be detailed in the introduction to Experiment 2. Briefly, according
to SCM, the overconfidence bias that has been observed for
general-knowledge questions derives largely from the discrepancy
between reliability and validity: Whereas confidence judgments
serve as monitors of reliability or self-consistency, these judgments
are evaluated in calibration studies against correctness. However,

reliability is virtually always higher than validity. In Experiment 2, I
examined whether this is also true of confidence in perceptual judg-
ments. We also examined whether these judgments exhibit a different
pattern of calibration than that characteristic of knowledge questions
when calibration is evaluated against some criterion of reliability.

Experiment 1

In Experiment 1, participants were presented with 40 pairs of line
drawings. For each pair, they chose the one that was longer and
indicated their confidence in the correctness of their choice. The task
in its entirety was repeated for a total of five times (blocks).

Method

Participants. Thirty-nine psychology undergraduates (24
women and 15 men) participated in the experiment either for pay
or for course credit.

Stimulus materials. The experimental materials consisted of
40 different line drawings. These were paired to form 40 pairs so
that each drawing appeared twice, but each time it was paired with
a different drawing (see Figure 2 for examples). Ten additional line
drawings were used to create the practice trials. Each of the stimuli
subtended a visual angle of approximately 5.8°.

The pairing of the stimuli was based on the results of an
exploratory study in which the likelihood of making a correct
answer to each pair was estimated. On the basis of these results, I
planned the stimulus pairs used in the experiment to yield a
sufficiently large number of pairs on which participants would be
likely to agree on the wrong answer.

Apparatus and procedure. The experiment consisted of five
blocks. In each block, the entire set of 40 pairs was presented,
preceded by two practice pairs. The experiment was conducted on
an IBM-compatible personal computer. Participants were told that
for each pair, they should judge which of the two lines was longer.
They were instructed to click a box labeled 1 or 2 below the line
that they judged as being longer and then to click the box labeled
Confirm that appeared beneath the previous boxes. After clicking
the confirm box, they had to judge on a 0–100 scale how confident
they were in their response.1 They were encouraged to use the full
range of the confidence scale.

Each trial began when the participants clicked a box labeled
Show line drawing. The two stimuli then appeared side by side,
labeled 1 and 2, respectively. Each pair remained on the screen
until the participants indicated their response by clicking 1 or 2
with the mouse. The computer program measured response la-
tency, defined as the interval between the presentation of the pair
and the confirmation response. After participants clicked the con-
firm box, a confidence scale (0–100) was added beneath the
figures, and participants marked their confidence in their answer
by sliding a pointer on a scale using the mouse (a number in the
range 0–100 corresponding to the location of the pointer on the
screen appeared in a box). After participants clicked a second
confirm box, the show line drawing box appeared on the screen,

1 The confidence judgments in Experiment 1 were measured on a 0–100
scale because of an attempt to compare the choice-independent confidence
effect (Koriat, 2008b) in this experiment with that of other tasks for which
that scale was appropriate (see General Discussion).
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and the next trial began. The order of the 40 experimental pairs
was determined randomly for each participant and for each block.
There were short breaks between the blocks. The experiment lasted
about 45 min.

Results and Discussion

By and large, participants tended to give the same response to
each pair across the five blocks. Thus, the probability of making
the Block-1 response again over the next four blocks averaged .76
across participants.

The results were organized around four topics: (a) reproducibil-
ity, (b) response consistency, (c) response consensus, and (d) the
consensuality principle. Within each topic, the results for confi-
dence judgments are presented first, followed by those for choice
latency. In the final section, several analyses that connect some of
the previously mentioned topics are presented.

Reproducibility. The assumption that confidence acts as a
monitor of reliability implies that confidence in a choice predicts
the likelihood that an individual will make the same choice in a
subsequent presentation of the item. To examine this possibility, I
grouped the confidence judgments in Block 1 into six categories,
and calculated repetition proportion—the likelihood of making the
Block-1 response across the subsequent four blocks—across all
participants and items. The results are presented in Figure 3A. The
function is monotonic; the Spearman rank-order correlation over
the six values was .94, p � .005.2

Choice speed also predicted reproducibility. In all of the anal-
yses of choice latency reported in this article, latencies that were
below or above 2.5 SDs from each participant’s mean latency for
each block were eliminated (3.2% across all blocks). The choice

2 Other binning procedures led to similar results.

Figure 2. Examples of the stimuli used in Experiments 1 and 2, divided into those for which the consensual
answer was the correct answer (consensually correct) and those for which the consensual answer was the wrong
answer (consensually wrong).
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latencies in Block 1 were grouped into six categories of about the
same frequencies across all participants. It can be seen (Figure 3B)
that the likelihood of repeating a choice decreased with the time
taken to reach that choice in Block 1; the rank-order correlation
across the six points was �.94, p � .005.

Confidence and choice latency as a function of within-person
response consistency. Assuming that participants sample rep-
resentations from roughly the same population in each block, I
predicted that mean confidence in a choice should increase with
item consistency—the number of times that the modal choice is
made across the five blocks. However, the more frequent choice
should be associated with higher confidence and shorter choice
latencies than the less frequent choice.

The relationship between confidence and within-person re-
sponse consistency. Figure 4A presents mean confidence for the
participant’s frequent and rare responses as a function of item
consistency, that is, the number of times that the frequent response
was chosen (item consistency � 3, 4, or 5). Mean confidence
increased monotonically with item consistency. However, using
only the partial-consistency items (item consistency � 3 or 4),

participants were more confident when they chose their more
frequent response (62.71) than when they chose their less frequent
response (59.03), t(38) � 5.22, p � .0001. This pattern was
exhibited by 31 participants, p � .0005, by a binomial test. In
addition, confidence in the frequent response increased with item
consistency (3 vs. 4), t(38) � 2.11, p � .05, whereas confidence in
the less frequent response decreased with item consistency,
t(38) � 2.03, p � .05. This pattern is precisely what follows from
SCM.

The relationship between choice latency and within-person
response consistency. Similar analyses were performed on
choice latency (see Figure 4B). Choice latencies were shorter for
the frequent responses (5.37 s) than for the rare responses (7.28 s),
t(38) � 5.61, p � .0001. In addition, they decreased with item
consistency for the frequent choices but increased with item con-
sistency for the rare choices. This pattern roughly mimics the
respective pattern for confidence judgments (Figure 4A).

The postdiction of confidence and latency from response rep-
etition. The increase in confidence with item consistency might
be due to carry-over effects across repeated presentations. Indeed,
confidence sometimes increases with repeated solicitation of a
judgment (Hasher, Goldstein, & Toppino, 1977; Holland, Verplan-
ken, & van Knippenberg, 2003; Shaw, 1996). Although this was

Figure 3. Panel A presents the likelihood of repeating Block-1 choices in
the subsequent four blocks (repetition proportion) as a function of confi-
dence in these choices in Block 1. Panel B plots repetition proportion as a
function of Block-1 choice latency. The number of observations in each
category is also included in the figures (Experiment 1).

Figure 4. Panel A presents mean confidence for each participant’s fre-
quent and rare responses as a function of item consistency (the number of
times that a response was made across all five blocks). Panel B presents
mean choice latency as a function of item consistency (Experiment 1).
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not true in the present study (confidence judgments averaged 67.8,
66.31, 65.34, 65.34, and, 66.18, respectively, for Blocks 1–5), it is
important to establish that the results on within-person consistency
do not derive entirely from carry-over effects across blocks. Such
effects are implied by Finn and Metcalfe’s (2007) work on the
memory for past-test heuristic: Participants may become aware of
the repetition of the stimuli and then consult their memory regard-
ing which option they previously selected. If reliance on the
memory for past test is associated with higher confidence, then this
may explain the observed differences between frequent and rare
choices.

In order to show that such is not entirely the case, I attempted to
postdict the Block-1 confidence from the frequency with which the
Block-1 choice was made across the subsequent blocks. For each
participant, each Block-1 choice was classified into one of two
categories depending on whether it was repeated two or more
times in the subsequent four blocks or one time or not at all.
Confidence for the two categories averaged 69.18 and 60.34,
respectively, across 39 participants who had both means, t(38) �
6.57, p � .0001. When the full-consistency items (item consis-
tency � 5) were eliminated for each participant, the respective
means were 64.94 and 60.34, t(38) � 3.39, p � .002. Thus, even
for Block-1 responses, confidence discriminates between the more
frequent and the less frequent responses: Responses that were
made more often across the five blocks yielded higher confidence
in Block 1 than responses that were made less often.

Confidence and choice latency as a function of cross-person
response consensus.

The relationship between confidence and cross-person con-
sensus. According to SCM, different participants also sample
representations from roughly the same population of representa-
tions characteristic of each item. It follows that the pattern relating
confidence to cross-person consensus should be similar to that
observed for within-person consistency.

The analyses of the effects of cross-person consensus were
carried out across all five blocks. For each of the 40 items, the
number of times that each of the two answers was chosen (across
the 39 participants � 5 presentations) was determined, and the
answer chosen most often was defined as the consensual or ma-
jority answer. Item consensus, defined as the percentage of choices
of the consensual response to each item, averaged 78.1% across
items, (range, 53–100%). For one item, all participants gave the
same response throughout the five blocks.

Figure 5A presents mean confidence judgments for majority and
minority responses for each of six item-consensus categories (51–
59, . . . 90–99, 100). Mean overall confidence judgments increased
monotonically with item consensus, as predicted, and when mean
confidence and mean item consensus were calculated for each
item, the correlation between them over all 40 items was .83 ( p �
.0001). However, when the majority response was chosen, it was
endorsed with higher confidence (66.89) than when the minority
response was chosen (59.71), t(38) � 6.43, p � .0001. This
difference was consistent across items: For 32 items, confidence
was higher for the majority than for the minority response com-
pared with seven items in which the pattern was reversed, p �
.0001, by a binomial test.

Because for each item the confidence means for majority and
minority responses were based on different participants, the results
just presented could reflect a between-individual effect: Partici-

pants who tended to choose consensual responses also tended to
use relatively high confidence ratings. Consistent with previous
findings, there were reliable individual differences in mean confi-
dence judgments (see also Kleitman & Stankov, 2001; Stankov &
Crawford, 1997): When mean confidence was calculated for each
participant and for each block, the correlations across participants
between the means for different blocks averaged .92. To control
for interparticipant differences, I standardized the confidence judg-
ments of each participant for each block so that the mean and
standard deviation of each participant were the same as those of
the raw scores across all participants. Average scores were then
calculated for each item for majority responses and minority
responses. The results were very similar to those exhibited for the
raw scores (Figure 5A). Thus, across the 39 items, mean standard-
ized confidence ratings was 66.54 for majority responses, com-
pared with 61.33 for minority responses, t(38) � 6.06, p � .0001.

The results presented in Figure 5A indicate that confidence in
majority responses increased monotonically with item consensus:
The correlation across all 40 items was .85, p � .0001 (.86 for the
standardized scores, p � .0001). In contrast, confidence in minor-
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Figure 5. Panel A presents mean confidence for majority responses, for
minority responses, and for all responses combined as a function of item
consensus (the percentage of participants who chose the majority re-
sponse). Indicated also is the number of items in each confidence category.
Panel B presents the same data for choice latency (Experiment 1).
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ity responses decreased with item consensus: The correlation be-
tween them across the 39 items was �.39, p � .05 (�.48, for the
standardized scores, p � .005). Both of these trends are consistent
with SCM.

The relationship between choice latency and cross-person con-
sensus. Similar analyses were conducted for choice latency. The
pattern presented in Figure 5B largely mimicked that obtained for
confidence. Latency decreased monotonically with item consen-
sus: The correlation between mean latency and item consensus was
�.78 across the 40 items, p � .0001. Response latencies were
longer for minority responses (6.16 s) than for majority responses
(5.49 s), t(38) � 2.52, p � .05. Choice latency for majority
responses decreased with item consensus: Across the 39 items, the
correlation was �.84 with item consensus, p � .0001. The respec-
tive correlation for the nonconsensual response was �.09, ns. The
analyses just presented were also repeated after the choice latency
scores were standardized. The results yielded essentially the same
pattern as that obtained with the raw scores.

In sum, the pattern obtained for perceptual comparisons was
basically the same as that observed for general-information ques-
tions (Koriat, 2010) and for social attitudes (Koriat & Adiv, 2010).
Participants expressed stronger confidence when they chose the
consensual response than when they chose the nonconsensual
response. This pattern is in line with SCM if the participants are
assumed to draw representations from a shared pool of represen-
tations for each item.

The consensuality principle. In the analyses presented so
far, I have avoided the question of whether the answers chosen
were correct or wrong and have focused only on the extent to
which the answers were selected consistently within partici-
pants or across participants. We now turn to what have been the
central questions about subjective confidence: To what extent
do confidence judgments monitor the accuracy of the answer,
and what are the reasons for the correspondence or miscorre-
spondence between confidence and accuracy? According to
SCM, confidence in an answer should be correlated with the
consensuality of the answer rather than its accuracy. This is
because consensuality is diagnostic of self-consistency. Hence,
the C/A correlation should be positive when the consistently
favored answer is the correct answer but negative when the
wrong answer is consistently favored.

Confidence for correct and wrong answers. I carried out the
following analyses using the data from Block 1 only. The percent-
age of correct choices ranged from 12.8% to 100% across items.
All items eliciting more correct than wrong choices were classified
as CC items, and those eliciting more wrong than correct choices
were classified as CW. There were 32 CC items, with average
percentage correct ranging from 59.0% to 100% (M � 81.3%), and
eight CW items, with average percentage correct ranging from
12.8% to 46.2% (M � 26.0%).

To examine the C/A relationship, I averaged the confidence
judgments for correct and wrong choices for each participant
for the CC and CW items. Because eight participants gave only
wrong answers to all CW items, the analyses were based only
on the remaining 31 participants. Figure 6A presents the means
of these judgments for these participants. The results clearly
demonstrated a crossover interaction similar to what was found
for general-information questions (Koriat, 2008a). A two-way
analysis of variance (ANOVA), Item Class (CC vs. CW) �

Correctness, yielded F(1, 30) � 3.46, mean square error
(MSE) � 69.67, p � .08, for item class; F � 1, for correctness;
and F(1, 30) � 22.42, MSE � 77.63, p � .0001, for the
interaction. For the CC items, confidence was higher for correct
than for wrong answers, t(30) � 5.13, p � .0001, whereas for
the CW items, it was higher for the wrong answers, t(30) �
2.68, p � .05. The within-person C/A gamma correlation av-
eraged .32 across the CC items, t(30) � 5.89, p � .0001, but
�.25 across the CW items, t(30) � 2.74, p � .01. Thus,
confidence is correlated with the consensuality of the choice
rather than with its correctness.

Choice latency for correct and wrong answers. Figure 6B
presents the respective results for choice latency based on the same
31 participants. An Item Class (CC vs. CW) � Correctness (cor-
rect vs. wrong) ANOVA yielded a significant interaction, F(1,
30) � 7.10, MSE � 25.99, p � .05. The CC items yielded the
typical pattern of faster choice latencies for correct than for wrong
answers, t(30) � 3.91, p � .001, whereas the CW items yielded a

Figure 6. Panel A presents mean confidence for correct and wrong
answers, plotted separately for the consensually correct (CC) and consen-
sually wrong (CW) items. Panel B presents the same data for choice
latency (Experiment 1).
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trend in the opposite direction, t(30) � 1.86, p � .08. Overall, the
interactive pattern (Figure 6B) is very similar to that observed for
confidence judgments (Figure 6A). The gamma correlation be-
tween choice latency and accuracy averaged �.28 for the CC
items, t(30) � 5.57, p � .0001, and .25 for the CW items, t(30) �
2.60, p � .05.

Choice latency as a potential cue for confidence. Whereas
the previous section concerned cue validity—the validity of
choice latency as a cue for accuracy, this section examines cue
utilization—participants’ reliance on latency as a basis for
confidence. The choice latencies of each participant in Block 1
were split at the median of each class of items. Mean confidence
judgments for below-median (short) and above-median (long)
choice latencies are presented in Figure 7 as a function of the
actual mean choice latency for short and long responses. For
both classes of items, confidence decreased with increasing
choice latency. A Choice Latency (short vs. long) � Class (CC
vs. CW) ANOVA on confidence judgments yielded a signifi-
cant effect for choice latency, F(1, 38) � 9.19, MSE � 65.67,
p � .005. The difference in confidence between short and long
choice latencies was significant for both the CC items, t(38) �
2.50, p � .05, and CW items, t(38) � 2.51, p � .05. These
results suggest that choice latency influenced confidence in the
same way for the CC and CW items under the heuristic that
faster responses are more likely to be correct (see Koriat &
Ackerman, 2010). However, this heuristic was valid only for the
CC items, whereas for the CW items, it was counterdiagnostic
(see also Koriat, 2008a).

On the whole, the results argue against a trace-access view
according to which confidence is based on privileged access to
perceptual or memory strength (see Koriat 2007; Van Zandt,
2000). Rather, confidence and response time are typically diag-

nostic of accuracy only because the responses to 2AFC general-
knowledge or perceptual items are by and large correct.

Consistency, consensus, and the consensuality principle.
Several issues concerning the relationship among intraindividual
consistency, interindividual consensus, and the C/C relationship
will be examined in this section.

The reliability of interitem differences in choice and confi-
dence. The assumption that the representations associated with
an item are commonly shared implies that properties of items,
notably the likelihood of choosing the majority response and
confidence in that response, are reliable both within participants
and across participants. Indeed, the Cronbach’s alpha coefficient
as a measure of interparticipant reliability (Crocker & Algina,
1986) was .94 for response choice and .73 for confidence judg-
ments in Block 1, in line with the assumption of some consensus
in the representations underlying choice and confidence.

According to SCM, cross-person consensus and within-person
consistency should also be correlated. To examine this possibility,
I divided participants’ choices in Block 1 between those that were
repeated two or more times in the subsequent blocks (frequent) and
those that were repeated only once or never (rare). For each
participant and for each item, I calculated the proportion of other
participants (out of 38) who made the same choice in Block 1 as
that made by him or her. This proportion was then averaged
separately for frequent and rare responses. Across all participants,
the proportion of other participants who made the same choice in
Block 1 averaged .75 for frequent responses in comparison with
.43 for rare responses, t(38) � 13.4, p � .0001. Thus, the choices
that evidenced higher within-participant consistency were the
more likely to be chosen by other participants in Block 1.

The within-person consistency principle. The correlation
between consistency and consensus suggests that a consistency
principle analogous to the consensuality principle may hold true
within participants. That is, assume that for each person, the items
are divided between consistently correct and consistently wrong
items according to the answer that is selected more often by the
participant across the five blocks. Would the C/A relationship be
positive for the consistently correct items and negative for the con-
sistently wrong items? Such, in fact, would be expected to be the case
according to SCM.

To examine this question, I divided the items for each partici-
pant into those for which the correct answer was chosen three
times or more (consistently correct) and those for which the wrong
answer was chosen three times or more (consistently wrong).
Mean confidence for correct and wrong responses, plotted in
Figure 8A, demonstrated a crossover interaction similar to what
was observed for cross-person consensus. A two-way ANOVA for
these means yielded F(1, 38) � 57.12, MSE � 32.87, p � .0001,
for the interaction. For the consistently correct items, confidence
was higher for the correct than for the wrong answers, t(38) �
7.61, p � .0001, whereas the opposite was true for the consistently
wrong items, t(38) � 4.48, p � .0001.

The results just presented included items that contributed only to
one of the two classes. When the analysis was repeated after these
items had been eliminated for each participant, confidence was
overall somewhat lower, but the crossover interaction was still
clear (see Figure 8B). A two-way ANOVA, as before, yielded F(1,
38) � 17.27, MSE � 23.83, p � .001, for the interaction.

Figure 7. Mean confidence for answers with below-median (short) and
above-median (long) choice latencies for consensually correct (CC) and
consensually wrong (CW) items (Experiment 1).
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The consistency principle was also found for choice latency. For
consistently correct items, choice latency averaged 5.18 s and
6.70 s, respectively, for correct and wrong answers. The respective
means for consistently wrong items were 7.84 s and 5.40 s,
respectively. A two-way ANOVA yielded a significant interaction,
F(1, 37) � 26.23, MSE � 5.67, p � .0001.

In sum, as predicted by SCM, in a repeated-testing paradigm,
confidence in the choice was correlated with the consistency with
which that choice is made across repetitions rather than with the
correctness of the choice. The same is true for response speed.

The joint effects of within-person consistency and cross-
person consensus. Given that confidence increased with both
within-person consistency and between-person consensus, it is of
interest to examine the joint contribution of the two variables to
confidence judgments. For each participant, the response to an
item in Block 1 was classified as (a) consensual or nonconsensual
on the basis of the responses of all participants in Block 1 and as
(b) frequent or rare, depending on its within-participant frequency

across all five blocks. Figure 9 presents mean confidence in the
response in Block 1 as a function of the consensuality of the
response and its within-person frequency (based on 32 participants
who had all four means). It can be seen that the effects of the two
factors are additive. A Consensus � Consistency ANOVA yielded
F(1, 31) � 12.75, MSE � 110.72, p � .005, for consensus; F(1,
31) � 13.91, MSE � 103.13, p � .001, for consistency; and F �
1 for the interaction. Confidence increased with both factors, and
the overall effect of the two factors was about the same: Partial �2,
as an estimate of effect size, was .31 for response consistency and
.29 for response consensus. Note that response consistency was
found to have a markedly stronger effect on confidence in one’s
social attitudes than was response consensus (Koriat & Adiv,
2010). Presumably, in the case of perceptual judgments, cross-
person consensus and within-person consistency are equally diag-
nostic of the self-consistency underlying choice and confidence.

In sum, the results of Experiment 1 yielded a large number of
observations that accord with SCM. These observations support
the predictions of SCM regarding both the basis of confidence
judgments and the reasons for their general accuracy. The results
are very similar to those observed for general-information ques-
tions (Koriat, 2010).

Experiment 2

In Experiment 2, I had two aims. The first was to generalize the
results of Experiment 1 to a task that required comparison of the
areas of two geometric shapes. The second was to test predictions
of SCM regarding the calibration of confidence judgments. To test
these predictions, I had to obtain confidence judgments in the form
of assessed probability (50–100%) as is commonly used in cali-
bration studies.

According to SCM, confidence judgments are construed sub-
jectively as pertaining to validity, but they are actually based on
cues about reliability. Reliance on reliability is liable to lead to
overconfidence because reliability is virtually always higher than
validity. For example, when an answer to a general-information
question is supported consistently across several considerations,
this does not guarantee that the answer is correct. Similarly, the

Figure 9. Mean confidence for frequent and rare responses plotted sep-
arately for consensual and nonconsensual responses (Experiment 1).

Figure 8. Panel A presents mean confidence for correct and wrong
answers, plotted separately for the consistently correct and consistently
wrong items. Panel B presents the same data after elimination of items that
contributed only to one of the two classes (Experiment 1).
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fact that in the Müller–Lyer illusion, one line is consistently
perceived as being longer than the other line does not prove that it
is indeed longer.

I expected the results of Experiment 2 to yield an overconfi-
dence bias because of the deliberate inclusion of items that are
likely to yield CW choices. However, this calibration was com-
pared with that observed for a matched set of general-knowledge
questions taken from Koriat (2008a). In addition, two questions
were addressed. First, is the overconfidence bias for the perceptual
task reduced or eliminated when it is evaluated against indexes of
reliability or self-consistency rather than correctness? Second, are
there systematic differences in calibration between the perceptual
and knowledge tasks when calibration is evaluated against reli-
ability or consistency? If such was found to be the case, it could
suggest that the two tasks differ in the extent to which confidence
is based on self-consistency.

Method

Participants. Forty-one psychology undergraduates (34
women and seven men) participated in the experiment for pay.

Stimulus materials. The experimental materials consisted of
40 geometric shapes. These were paired to form 40 pairs so that
each geometric shape appeared twice but each time a particular
shape appeared, it was paired with a different shape (see Figure 2
for examples). Ten additional shapes were used to create the
practice trials. Each of the stimuli subtended a visual angle of
approximately 5.8°. As in Experiment 1, the pairing of the stimuli
was based on the results of an exploratory study and was aimed to
yield a sufficiently large number of CW pairs.

Apparatus and procedure. The apparatus was the same as in
Experiment 1. The procedure was also the same, with the excep-
tion that participants reported their confidence in the form of
assessed probability in the range 50–100%.

Results and Discussion

As in Experiment 1, participants tended to make the same choice
across blocks: The likelihood of repeating the Block-1 choice over
the next four blocks averaged 79.89% across participants. The
results for both confidence and choice latency closely replicated
the patterns obtained in Experiment 1. Therefore, I will present
them briefly, focusing on the results for confidence.

Reproducibility. As in Experiment 1, repetition proportion
increased with confidence in Block 1. The Spearman rank-order
correlation over the six values in Figure 10A was .94, p � .005. A
similar result was observed for response speed (Figure 10B) after
eliminating outliers (3.4%) as in Experiment 1: The rank-order
correlation across the six points was �1.0, p � .0001.

The relationship between confidence and within-person re-
sponse consistency. A comparison of confidence for the par-
ticipant’s frequent and rare responses yielded the pattern depicted
in Figure 11A and based on 39 participants who had all means.
Focusing on the partial-consistency items, participants were more
confident when they chose their more frequent response (73.65%)
than when they chose their less frequent response (66.99%),
t(38) � 9.76, p � .0001. Confidence in the frequent response
increased with item consistency (3 vs. 4), t(38) � 2.86, p � .01,
whereas confidence in the less frequent response did not vary with

item consistency, t(38) � 0.17. Choice latency was shorter for the
frequent responses (4.18 s) than for the rare responses (6.44 s),
t(38) � 5.72, p � .0001. It decreased with item consistency for the
frequent choices but increased with item consistency for the rare
choices (see Figure 11B).

As in Experiment 1, there was little evidence for increased
confidence across presentations. Confidence averaged 74.05,
72.08, 73.0, 72.96 and 73.31%, respectively, for Blocks 1–5.
Confidence in Block 1 averaged 75.07% for choices that were
repeated two times or more and 68.14% for those that were
repeated 1 time or never, t(40) � 6.73, p � .0001. Thus, even for
Block 1, participants’ confidence discriminated between the more
frequent and the less frequent responses.

The relationship between confidence and cross-person re-
sponse consensus. For two items, all participants gave the same
response. For the remaining 38 items, the answer that was chosen
by the majority of participants across the five blocks was defined
as the consensual or majority answer. Figure 12A presents mean
confidence for each of the six item-consensus categories. Confi-
dence was higher for the majority answer (73.62%) than for the
minority answer (68.18%), t(37) � 6.66, p � .0001, and for
majority responses, it increased monotonically with item consen-

Figure 10. Panel A presents the likelihood of repeating the Block-1
choice in the subsequent four blocks (repetition proportion) as a function of
confidence in these responses in Block 1. Panel B plots repetition propor-
tion as a function of Block-1 choice latency (Experiment 2).
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sus: The correlation was .71 across the 38 items, p � .0001. The
respective correlation for minority responses was .23, ns. As in
Experiment 1, individual differences in confidence were quite
reliable: The cross-participant correlations between the partici-
pants’ mean confidence for different blocks averaged .90. When
the results were standardized to remove the contribution of reliable
individual differences, the pattern of the means was essentially the
same as that depicted in Figure 12A.

Choice latencies were shorter for majority responses (4.13 s)
than for minority responses (5.36 s), t(37) � 5.78, p � .0001 (see
Figure 12B). Choice latency for majority responses decreased with
item consensus: The correlation across the 38 items was �.71, p �
.0001. The respective correlation for the minority response was
positive (.17) but not significant.

The consensuality principle. In Block 1, two additional
items elicited the same (correct) response across all participants,
and they were eliminated from the analysis of confidence resolu-
tion. For the 36 items, 21 were classified as CC: Their mean
percentage correct ranged from 58.5% to 97.6% (M � 80.0%). The
remaining 15 items were classified as CW: Their mean percentage
correct ranged from 4.9% to 46.3% (M � 24.7%; see Figure 2 for
examples of the stimulus pairs in each category).

Because two participants gave only correct answers to all CC
items and two other participants gave only wrong answers to all
CW items, the analyses were based only on the remaining 37
participants. The results (see Figure 13A) demonstrate a crossover
interaction. A two-way ANOVA yielded F(1, 36) � 11.66, MSE �
25.20, p � .005, for item class; F � 1, for correctness; and F(1,
36) � 58.92, MSE � 24.74, p � .0001, for the interaction. For the
CC items, confidence was higher for correct answers than for
wrong answers, t(36) � 4.70, p � .0001, whereas for the CW
items, confidence was higher for the wrong answers, t(36) � 5.03,
p � .0001. For the 37 participants, the C/A gamma correlation was
positive (.30) across the CC items, t(36) � 5.97, p � .0001, but
negative (�.34) across the CW items, t(36) � 5.39, p � .0001.
Thus, confidence is correlated with the consensuality of the re-
sponse rather than with its correctness, similar to what was found
in Experiment 1.
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Figure 12. Panel A presents mean confidence for majority responses, for
minority responses, and for all responses combined as a function of item
consensus (the percentage of participants who chose the majority re-
sponse). Indicated also is the number of items in each confidence category.
Panel B presents the same data for choice latency (Experiment 2).

Figure 11. Panel A presents mean confidence for each participant’s
frequent and rare responses as a function of item consistency (the number
of times that a response was made across all five blocks). Panel B presents
mean choice latency as a function of item consistency (Experiment 2).
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A similar crossover interaction was also evident in the results
for choice latency (Figure 13B). An Item Class � Correctness
ANOVA yielded F(1, 36) � 20.39, MSE � 8.53, p � .0001, for
the interaction. For the CC items, choice latencies were faster for
correct than for wrong answers, t(36) � 4.35, p � .0001, whereas
for the CW items the opposite pattern was observed, t(36) � 3.90,
p � .0005. The within-person latency–accuracy gamma correla-
tion, averaged �.39 for the CC items, t(36) � 7.66, p � .0001, and
.23 for the CW items, t(36) � 3.85, p � .001. With regard to the
latency–confidence relationship, confidence decreased with in-
creasing choice latency for both CC and CW items, suggesting that
participants relied on the same heuristic indiscriminately.

Consistency, consensus, and the consensuality principle.
As in Experiment 1, the interparticipant reliability of choice and
confidence in Block 1 was high: The Cronbach’s alpha coefficient
amounted to .97 for response choice and .91 for confidence judg-
ments. There was also a correlation between within-person con-
sistency and between-person consensus: When the responses of
each participant were classified as frequent or rare for each item,
the proportion of other participants (out of 40) who made the same

response in Block 1 averaged .75 for frequent responses in com-
parison with .49 for rare responses, t(40) � 10.65, p � .0001.

As in Experiment 1, the C/A relationship was positive for
consistently correct items and negative for consistently wrong
items. One participant gave only wrong answers to all consistently
wrong items. The results for the remaining 40 participants are
presented in Figure 14A. For the consistently correct items, con-
fidence was higher for correct answers (74.87%) than for wrong
answers (66.25%), t(39) � 10.25, p � .0001, whereas for the
consistently wrong items, confidence was higher for the wrong
answers (71.61%) than for correct answers (65.84%), t(39) � 6.80,
p � .0001. I repeated the analyses after eliminating the items for
which the participant made the same response throughout the five
blocks; the same crossover pattern was observed (Figure 14B):
The two-way ANOVA yielded F(1, 39) � 15.11, MSE � 13.07,
p � .0005, for the interaction. A crossover interaction was also
observed for choice latency between item class and correctness;
the two-way ANOVA yielded F(1, 39) � 12.86, MSE � 6.31, p �
.001, for the interaction.

Figure 14. Panel A presents mean confidence for correct and wrong
answers, plotted separately for the consistently correct and consistently
wrong items. Panel B presents the same data after elimination of items that
contributed to only one of the two classes (Experiment 2).

Figure 13. Panel A presents mean confidence for correct and wrong
answers, plotted separately for the consensually correct (CC) and consen-
sually wrong (CW) items. Panel B presents the same data for choice
latency (Experiment 2).
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The calibration of confidence judgments. We turn finally to
calibration. Because CW items were deliberately included, I could
not conduct an assessment of the over/underconfidence bias. How-
ever, it is important to examine what happens to calibration when
it is evaluated against some index of self-consistency.

In the following analyses, I compared calibration curves for the
perceptual task of Experiment 2 with those obtained for general-
information questions in Koriat (2008a). To do so, I used only the
results from Block 1 in both experiments. Four perceptual items
for which the percentage of correct answers was 100% were
eliminated from the analyses. For the remaining items, 36 general-
information questions were selected from the 105 questions of
Koriat (2008a) to match each of the perceptual items in terms of
the percentage of consensual answers. Mean percentage correct for
each item averaged 56.98% across items for the perceptual set and
61.59% for the knowledge set. I then assessed calibration for each
of the two sets of items using the procedure of calibration studies
(see Lichtenstein et al., 1982). The results (accuracy), plotted for
seven confidence categories (50, 51–60, . . . 91–99, 100), appear in
Figure 15A for the perceptual set and in Figure 15B for the
knowledge set. These results disclose a strong overconfidence bias
for both sets. For the perceptual set, mean confidence for each
participant averaged 72.84% across participants, in comparison
with 56.98% for percentage correct. For the knowledge set, the
respective means were 73.99% across participants and 61.59% for
percentage correct. Thus, the overconfidence bias amounted to
15.86 percentage points for the perceptual set and to 12.40 per-
centage points for the knowledge set.

The same data were plotted in the same figures except that
calibration was evaluated against three different indexes of self-
consistency. In the first analysis, confidence judgments were com-
pared with item consensus: For each confidence category, the
percentage of consensual (majority) responses across all items in
that category was calculated. Mean item consensus (averaged for
each participant and then averaged across participants) was
78.05% for the perceptual set and 77.37% for the knowledge set.
Thus, for both sets, confidence yielded a small and comparable
underconfidence bias, which amounted to 5.21 percentage points
for the perceptual set, t(40) � 3.67, p � .001, and to 3.38
percentage points for the knowledge set, t(40) � 3.37, p � .005.

In the second analysis, confidence judgments were compared
with response consensus: For each target participant and for each
item, the percentage of other participants who gave the same
response as the target participant to that item was calculated across
all items in that confidence category. Mean response consensus
across participants was 68.25% for the perceptual set and 67.21%
for the knowledge set. Thus, for both sets, confidence yielded a
small overconfidence bias, which amounted to 4.59 percentage
points for the perceptual set, t(40) � 3.17, p � .005, and 6.78
percentage points for the knowledge set, t(40) � 6.30, p � .0001.

A third criterion with which confidence judgments can be com-
pared is repetition, the likelihood of making the same choice in a
subsequent presentation of the item. Because the study of Koriat
(2008a) included only two presentations of the questions, the
evaluation of calibration against repetition was based only on the
first two blocks for the perceptual task. The likelihood of making
the Block-1 choice in Block 2 (repetition) was calculated for each
category for both sets of stimuli. Mean repetition scores averaged
79.89% for the perceptual set and 86.79% for the knowledge set.

Thus, the two tasks seemingly can be distinguished by this crite-
rion. For both tasks, confidence yielded an underconfidence bias,
but this bias was smaller for the perceptual set (amounting to 7.05
percentage points) than for the knowledge set (12.80 percentage
points). A two-way ANOVA, Task (perceptual vs. knowledge) �
Measure (confidence vs. repetition) yielded F(1, 80) � 9.15,
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Figure 15. Calibration curves derived from four different assessment
criteria for the appropriateness of confidence judgment: Accuracy (the
likelihood that a participant would choose the correct answer), item con-
sensus (the percentage of consensual responses), response consensus (the
percentage of other participants who gave the same response as each target
participant), and repetition (the percentage of times that the Block-1
response was repeated in Block 2). The results are plotted for two sets of
matched items: perceptual-comparison items (Panel A, items drawn from
Experiment 2), and general-information questions (Panel B, questions
drawn from Koriat, 2008a).
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MSE � 72.42, p � .005, for task; F(1, 80) � 78.09, MSE � 51.74,
p � .0001, for measure; and F(1, 80) � 6.55, MSE � 51.74, p �
.05, for the interaction.

In sum, the two matched sets of items yielded a marked over-
confidence bias of about the same magnitude. The evaluation of
confidence judgments against any of the three indexes of self-
consistency yielded a markedly smaller tendency toward overcon-
fidence than when these judgments were evaluated against accu-
racy. This observation accords with the idea that the
overconfidence bias stems, at least in part, from the discrepancy
between reliability and validity. Only for response repetition was
there a measurable difference between perceptual and general-
knowledge tasks. Perhaps, participants can better recall their pre-
vious answer to a general-information question than to a
perceptual-comparison item and tend simply to repeat it. On the
whole, then, the calibration results presented in Figure 15 do not
give any clear indication of a qualitative difference in confidence
between the perceptual task and the knowledge task in the cali-
bration of confidence judgments.

To conclude, the results of Experiment 2 replicated the main
findings of Experiment 1. These results were consistent by and
large with SCM. They also replicated the consensuality pattern that
had been found in Experiment 1. In addition, the results on
calibration supported the idea that the overconfidence bias that is
sometimes observed derives in part from the discrepancy between
reliability and validity and can be reduced or eliminated when
confidence judgments are evaluated against some criterion of
reliability or self-consistency.

Experiment 3

Experimental evidence suggests that confidence judgments
guide behavioral decisions (Fischhoff, Slovic, & Lichtenstein,
1977; Gill, Swann, & Silvera, 1998; Goldsmith & Koriat, 2008). In
Experiment 3, I examined whether the consensuality results have
behavioral consequences. Participants were presented with items
taken from Experiment 2. They chose the correct answer and were
then asked to wager on the correctness of their answer (see
Persaud, McLeod, & Cowey, 2007). We examined whether par-
ticipants would fail to maximize their cash earnings in the case of
CW items by betting heavily on the wrong choices.

Method

Participants. Twenty-six psychology undergraduates (21
women and 5 men) participated in the experiment for course credit.

Stimulus materials. All 16 CW pairs from Experiment 2
were used (26.8% correct responses across the five blocks in
Experiment 2), and 16 CC items were selected to match roughly
these items in terms of the percentage of consensual choices
(75.3% correct responses).

Apparatus and procedure. The apparatus was the same as in
the previous experiment. Participants were told that they had a
chance to earn money if they would agree to take part in a
gambling game. They would have to judge which of two geometric
figures had a larger area and then would have to decide for each
pair, how much money—between 0 and 10 Israeli shekels (ap-
proximately $0.25–$2.50 in U.S. dollars)—they would be willing
to wager on the correctness of their answer. If the answer was

correct, the amount wagered would be added to their earnings, but
if it was incorrect, that amount would be deducted. They were
informed that their earnings would be based only on their perfor-
mance and wagers for 10 of the 32 items that would be selected
randomly. However, they were assured that they would not pay
any losses if there will be any.

The procedure was similar to that of Experiment 2 but instead of
making confidence judgments, participants typed in the amount
wagered, and then clicked a confirm box, after which the next trial
began. At the end of the experiment, participants entered a 3-digit
number; on the basis of the number entered, a random set of 10
pairs was selected. The number of correct and wrong answers
among the 10 pairs was displayed as well as the amount of cash
earned. There was only one block. The order of the experimental
pairs was determined randomly for each participant and for each
presentation.

Results and Discussion

I first will examine the choices made. For the CC items, partic-
ipants chose the correct answer more often (75.72%) than the
wrong answer, whereas for the CW items they chose the wrong
answer more often (61.30%) than the correct answer, t(30) � 5.85,
p � .0001. For the CC items, choice latency (after outliers were
eliminated, as in the previous experiments) was shorter for the
correct answers (11.31 s) than for the wrong answers (14.56 s),
t(25) � 2.57, p � .05, whereas for the CW items, it was shorter for
the wrong answers (12.90 s) than for the correct answers (15.34 s),
t(25) � 4.46, p � .05.

For the wagering responses, Figure 16 presents the average
amount wagered on correct and wrong choices for CC and CW
items. A two-way ANOVA yielded F(1, 25) � 3.37, MSE � 0.55,
p � .08, for item class; F � 1 for correctness; and F(1, 25) �
14.05, MSE � 0.91, p � .001, for the interaction. For the CC
items, participants placed larger wagers on correct answers than on
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Figure 16. Mean wagers placed on correct and wrong choices for con-
sensually correct items (CC) and for consensually wrong items (CW).
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wrong answers, t(25) � 3.04, p � .01, whereas for CW items, they
placed larger wagers on the wrong answers, t(25) � 2.61, p � .05.
It is interesting to note that this pattern was observed in an
item-based analysis as well. For the 16 CC items, 10 items exhib-
ited a trend of larger wagers placed on the correct answer than on
the wrong answer (one tie), whereas for the 16 CW items, 11 items
indicated larger wagers on the wrong answer than on the correct
answer, �2(1) � 3.14, p � .10. This trend suggests that the
interaction occurs even in a between-person comparison.

The percentage of correct responses in Experiment 3 correlated
.89, p � .0001, across the 32 items with the respective percentage
in Block 1 of Experiments 2. Mean confidence in Experiment 2
(Block 1) predicted the amount wagered in Experiment 3: The
correlation across the 32 items was .60, p � .001, consistent with
the idea that participants rely on their confidence in their strategic
regulation of their behavior (Koriat & Goldsmith, 1996).

In sum, the consensuality results appear to have behavioral
consequences: Participants’ reliance on confidence as a basis for
wagering is beneficial only for CC items but is detrimental for CW
items.

General Discussion

This study addressed the two cardinal questions about subjective
confidence: the basis of confidence judgments and the reasons for
their accuracy. SCM was originally developed to offer an answer
to these questions with regard to confidence in general knowledge.
The present study provided consistent support for the extension of
SCM to confidence in perceptual-comparison tasks. Not only were
the results very similar for the two perceptual tasks used, but they
were also quite similar to those obtained for general-information
questions (Koriat, 2010). In the following sections, I first summa-
rize the findings and then discuss some of their general implica-
tions.

Summary of the Findings

Confidence monitors reproducibility. Confidence in the
Block-1 choice predicted the likelihood of making that choice in
the subsequent presentations of the item, consistent with the prop-
osition that confidence acts as a monitor to reproducibility. The
likelihood of repeating the Block-1 choice also decreased mono-
tonically with response latency in Block 1 (Figures 3 and 10).

Confidence and response consistency. The predictions of
SCM concerning response consistency were clearly confirmed
(Figures 4 and 11): (a) Mean confidence increased with increasing
within-person consistency; (b) the more frequent responses were
associated with higher confidence than were the less frequent
responses; (c) confidence in the frequent responses increased with
item consistency; and (d) confidence in the rare responses either
decreased or did not vary with item consistency. Precisely the
same overall pattern was observed for response speed. The differ-
ence between frequent and rare choices was observed even in
Block 1, when the frequent–rare status of a choice was postdicted
from the choices made in subsequent blocks.

Confidence and response consensus. The pattern obtained
for response consistency was replicated by the results for response
consensus when the choices were classified on the basis of cross-
person agreement. In particular, majority choices were associated

with higher confidence and faster response times than minority
choices (Figures 5 and 12).

Resolution. The results clearly supported the consensuality
principle: Confidence and response speed were correlated with the
consensuality of the choice rather than with its correctness. The C/A
relationship was positive when the consensual choice was the
correct choice but negative when it was the wrong choice. Exper-
iment 3 indicated that the consensuality results can have behav-
ioral consequences. For the CC items, participants placed larger
wagers on correct than on wrong answers, whereas the opposite
was found for the CW items.

The consistency principle. The results also supported the
consistency principle, which is analogous to the consensuality
principle: The C/A relationship was positive for items in which a
participant’s modal choice was the correct choice but negative for
items in which the modal choice was the wrong choice. These
results were also mimicked by the results for response speed.

The relationship between consistency and consensus.
Cross-person consensus and within-person consistency were cor-
related so that the choices that evidenced higher within-person
consistency were the more likely to be chosen by other participants
in Block 1. This pattern of results supports the idea of a common
item–specific population of representations from which different
participants sample representations in each encounter with the
item.

The calibration of confidence judgments. The strong over-
confidence bias that was observed in Experiment 2 was reduced or
eliminated when confidence was evaluated against indexes of
self-consistency. This was true for both the perceptual items and
their matched general-information questions, supporting the prop-
osition that the overconfidence bias derives in part from partici-
pants’ reliance on reliability as a cue for validity.

I turn next to examination of three issues: the bases of confi-
dence judgments, the C/A relationship, and the calibration of
confidence judgments. I will conclude by discussing the question
whether SCM for confidence in 2AFC tasks can generalize across
perceptual and general-knowledge items.

The Bases of Confidence Judgments

The unique features of SCM can be brought to the fore by
reference to the distinction between the Brunswikian and Thursto-
nian models of uncertainty. According to Juslin and Olsson (1997;
see also Dougherty, 2001; Vickers & Pietsch, 2001), sensory tasks
are dominated by Thurstonian uncertainty. For these tasks, uncer-
tainty stems from random neural noise that may occasionally result
in incorrect responses. Because variability is completely random,
little within-person and cross-person consistency is expected in the
tendency to make incorrect responses to a stimulus, and the per-
centage correct should generally exceed 50%. These tasks are
expected to yield an underconfidence bias. General-information
questions, in contrast, are said to be dominated by Brunswikian
uncertainty. Here errors stem from the imperfect validity of the
cues that people use to infer the correct answer. Because partici-
pants generally rely on exactly the same cue-based inference,
errors should be correlated across persons, and the percentage
correct may vary across the full range from 0% to 100%. General-
knowledge tasks may yield an overconfidence bias.
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SCM can be said to combine features from both the
Brunswikian and Thurstonian approaches to confidence. With the
Brunswikian approach, it shares the assumption that in responding
to an item, participants sample representations from a population
of representations that is largely shared. This was assumed to be
true not only for general-knowledge tasks but also for perceptual-
comparison tasks such as those used in the present study (and also
for other tasks such as word matching and social beliefs and
attitudes). The assumption of a common item–specific population
of representations is supported by the within-person consistency
and the cross-person consensus in the choice made for different
items. Furthermore, the errors were correlated across participants
to the extent that for some of the items, mean percentage correct
was less than 50%. There was little difference in these respects
between the results for the perceptual tasks used in this study and
the general-information questions examined by Koriat (2010), and
both tasks were liable to yield overconfidence.

At the same time, SCM also incorporates the Thurstonian notion
of a random sampling of representations not only for perceptual
tasks but also for general-knowledge tasks. Random sampling was
expected to yield occasional deviations from the consensual
choice. Indeed, the results clearly testified for a certain degree of
within-person and between-person variability in the choice made
for the same item. What is important is that confidence was shown
to track not only the stable contributions to choice, as reflected in
the functions relating mean confidence to item consistency and
item consensus, but also the variable contributions: Minority
choices were associated consistently with lower confidence than
majority choices. This was true for both general knowledge and
perceptual comparisons (and also for social attitudes, Koriat &
Adiv, 2010).

With regard to general knowledge, the assumption in the PMM
theory is that the response to a 2AFC item is determined by a
single cue that discriminates between the two answers, and confi-
dence simply reflects the perceived validity of that cue. Thus, the
notion of a random sampling of a collection of representations
does not apply. In contrast, many models of confidence in sensory,
psychophysical tasks incorporate the notion of random fluctuations
that are due to internal noise (e.g., Audley, 1960; Merkle & Van
Zandt, 2006; Vickers, 1979; for a review, see Baranski & Petrusic,
1998). Although some researchers acknowledged that for certain
perceptual tasks, the major source of variability is external to the
observer (see Olsson, 1999; Vickers & Pietsch, 2001), none has
postulated or tested possible relations between confidence, on the
one hand, and within-person and between-person consistency, on
the other hand.

SCM in its present form includes very rudimentary assumptions,
only those that were necessary to bring to the fore the gross
regularities that were observed across several tasks. However, the
model is rather crude and might benefit from the incorporation of
some of the additional processing assumptions (e.g., response bias,
thresholds, interval of uncertainty, sampling window, deadline,
multiple traces, and so forth) included in other models (see e.g.,
Dougherty, 2001; Vickers & Pietsch, 2001). It should be stressed,
however, that some of the assumptions are domain specific (e.g.,
pertaining either to memory or to perception e.g., Dougherty,
2001; Juslin & Olsson, 1997), whereas SCM focuses on mnemonic
determinants of confidence that are relatively content free and thus

can account for the generality of the model across several different
domains.

With regard to choice latency, the results indicated that differ-
ences in response latency closely mimic those expected and ob-
tained for self-consistency. It was proposed that both self-
consistency and choice latency represent mnemonic cues derived
from the experience gained in the decision process, primarily the
amount of deliberation and conflict involved. The effects of self-
consistency and choice latency on confidence are in line with the
proposition that metacognitive judgments are based primarily on
the feedback from task performance: It is by attempting to answer
a question or to solve a problem that one knows whether the
answer or the solution is correct (Hertwig, Herzog, Schooler, &
Reimer, 2008; Jacoby, Kelley, & Dywan, 1989; Koriat et al.,
2006).

It should be stressed that response latency is not affected always
by the same variables that affect confidence (see Wright & Ayton,
1988). In fact, Koriat et al. (2006) reported evidence indicating that
confidence judgments decrease with choice time when choice time
is data driven but increase with choice time when choice time is
goal driven. Possibly, mnemonic cues are relied upon according to
their cue validity. Indeed, the results of Koriat and Ma’ayan (2005)
suggest that metacognitive judgments are based on a flexible and
adaptive use of different mnemonic cues according to their relative
validity in predicting performance. In the present context, it would
seem that across a homogenous set of items, the amount of time
spent choosing an answer is diagnostic of the degree of self-
consistency and can serve generally as a valuable, frugal cue for
accuracy.

The Resolution of Confidence Judgments

Turning next to the accuracy of confidence judgments, the
results replicated closely the consensuality pattern that had been
found for general-knowledge questions (Koriat, 2008a), suggest-
ing that even for perceptual tasks, participants do not have direct
access to the accuracy of their answers. In addition, the present
study added an important observation to those reported by Koriat
(2008a): A pattern that is analogous to the consensuality results
was observed in a within-person analysis. In both Experiments 1
and 2, confidence in a choice was correlated with the frequency of
that choice across the five blocks. regardless of its accuracy.

It should be noted that a pattern of results that accords with the
consensuality principle appears in the data presented by Baranski
and Petrusic (1995, Figure 2) for a perceptual task that required
location comparisons. For that task, certain stimulus configura-
tions had been found to yield illusory errors. The calibration curves
for these misleading/illusory items (for which the percentage cor-
rect was 44% or less) indicated that rate of correct responses
decreased with mean confidence. The authors concluded, “This
reflects an ability to differentiate correct from incorrect judgments
but, as is evident in Figure 2, the skill is actually counter to reality;
i.e., error probability increases as confidence in a correct response
increases!” (p. 404).

One implication of these results is that for a randomly selected
set of perceptual stimuli, participants are able, by and large, to
discriminate between correct and wrong answers. A second impli-
cation, however, is that this ability does not stem from partici-
pants’ privileged access to the correctness of their answers. Rather,
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participants rely on a metacognitive heuristic that is generally valid
because self-consistency is diagnostic of accuracy. Thus, my re-
sults as well as those of Baranski and Petrusic (1995) illustrate the
idea that the accuracy of metaknowledge is a byproduct of the
accuracy of knowledge itself (Koriat, 1993, 2010).

The methodological implication of these results is that ascer-
taining a representative design in which items are sampled ran-
domly is critical for drawing descriptive conclusions about peo-
ple’s metacognitive skills. However, using a biased selection of
items is necessary for the clarification of the processes underlying
subjective confidence and its accuracy (Koriat, Pansky, & Gold-
smith, 2010). Indeed, this study, as well as that of Koriat (2008a),
reinforces the plea for the use of a representative sampling of items
in assessments of the accuracy of confidence judgments (Giger-
enzer et al., 1991; Juslin, 1994; see Dhami, Hertwig, & Hoffrage,
2004). This plea, however, has been stressed in connection with
the assessment of calibration. The results of this study indicate that
resolution too varies greatly depending on the characteristics of the
items included in the studied sample.

The Calibration of Confidence Judgments

Unlike the findings suggesting an underconfidence bias for percep-
tual tasks (Björkman et al., 1993; Juslin & Olsson, 1997; Winman &
Juslin, 1993), the results of Experiment 2 yielded an overconfidence
bias of about the same magnitude for matched general-knowledge and
perceptual items. The overconfidence bias observed in Experiment 2
was clearly related to the same type of item-selection feature that has
been claimed to contribute to the overconfidence bias in general-
information questions—the deliberate inclusion of items that tend to
result in a preponderance of erroneous judgments. In this respect, the
results agree with the general premise of PMM theory (Gigerenzer et
al., 1991), that the calibration of confidence judgments depends on the
validity of the cues that underlie choice and confidence.

As noted earlier, however, the task used in Experiment 2 prob-
ably engaged cognitive processes beyond sensory encoding, and as
a result the items tended to elicit consistent choices (and errors)
both within persons and across persons (for other perceptual tasks
exhibiting these features, see Vickers & Pietsch, 2001). In addi-
tion, for some of the items, mean percentage correct was less than
50%, as sometimes occurs for general-information questions
(Koriat, 2008a). For a task involving simple sensory discrimina-
tions, consensuality and correctness are strongly correlated. Thus,
it is quite possible that perceptual tasks that involve very simple
sensory discriminations (Juslin & Olsson, 1997) are based on a
process that differs from that assumed in SCM. These tasks might
also yield a reliable underconfidence bias.

Consistent with SCM, the evaluation of confidence judgments
against indices of self-consistency reduced or eliminated the over-
confidence bias that was observed when confidence was evaluated
against accuracy. This was true for both the perceptual items and
their matched general-information questions. This observation
supports the proposition that the overconfidence bias derives in
part from the reliance of participants on reliability as a cue for
validity.

A General Process Underlying Subjective Confidence?

To what extent is SCM a general model of confidence judg-
ments? In addition to the results presented in this study regarding

confidence in perceptual judgments, several results, mostly unpub-
lished, testify for the generality of the model across several 2AFC
tasks.3 Support for a large number of predictions derived from
SCM regarding the basis of confidence judgments has been ob-
tained so far for general-information questions (data based on
Koriat, 2008a, as well as other data; see Koriat, 2010), a word-
matching task (Koriat, 2010), social attitudes (Koriat & Adiv,
2010), and social beliefs (unpublished data). Support was also
obtained for tasks requiring participants to guess other partici-
pants’ responses to questions concerning social beliefs and social
attitudes (unpublished data). In addition, for all the tasks in which
there exists a criterion of accuracy, the results confirmed the
consensuality principle, suggesting that the C/A correlation actu-
ally reflects a C/C correlation and that both correlations stem from
the dependence of confidence on self-consistency.

The similarity of the results across domains accords with the
assumption of SCM that confidence judgments are based primarily
on mnemonic cues that reside in the feedback from task perfor-
mance rather than on the content of declarative considerations.
Clearly, the considerations that people make in attempting to
choose between two different answers should differ in regards to
perceptual judgments, memory questions, and social beliefs and
attitudes. However, mnemonic cues such as self-consistency and
choice latency (and also accessibility, i.e., the number of clues that
come to mind, in the case of general-knowledge questions, see
Koriat, 2008b) are structural in nature, indifferent to the content of
the considerations that guide the choice itself. Hence the architec-
ture of the processes underlying confidence seems to be the same
for 2AFC questions regardless of their content.

Possibly, however, SCM for 2AFC tasks is confined to situa-
tions in which the stimuli evoke some conflict or deliberation
between different representations or considerations. Thus, it might
not hold true for perceptual-comparison task for which the answer
is immediately obvious, that is, tasks that are not within the
“uncertainty zone” (see Winman & Juslin, 1993). Similarly, it
might not apply to simple sensory discriminations such as those
involving comparison of the length of (straight) lines or the weight
of objects (Juslin & Olsson, 1997). In terms of the findings of
Keren (1988), these are tasks that do not require additional higher
processing beyond sensory encoding.

Although SCM is very rudimentary and incorporates strong
assumptions, it yielded a large number of gross predictions that
were generally confirmed. In future work, investigators must at-
tempt to refine the model in order to allow more detailed, quan-
titative predictions. It also would be interesting see to what extent
the SCM can be extended to tasks other than 2AFC tasks, for
example, those involving more than two alternative options.

3 The results of the unpublished studies can be obtained from the author.
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