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ABSTRACT

Confidence in perceptual tasks typically follows accuracy, making it difficult to study the mechanisms specific to
confidence computation. However, the last decade and a half has seen a proliferation of experimental manip-
ulations that lead to confidence-accuracy dissociations in which one condition leads to higher confidence, but
equal (or lower) accuracy compared to another condition. Such dissociations promise to reveal the underlying
principles behind confidence ratings. Nevertheless, there is no consensus surrounding how to create confidence-
accuracy dissociations or how to interpret their existence. This review first categorizes existing confidence-
accuracy dissociations, highlighting that they can be produced by stimulus, task, or brain manipulations. It
then examines the most common mechanistic explanations for why such dissociations occur. Finally, it explores
several confusions and open questions regarding the use of the term “positive evidence,” the relationship be-
tween confidence-accuracy dissociations and metacognitive noise, and the role of reaction time in such disso-
ciations. Overall, this review highlights the fact that confidence-accuracy dissociations can be produced by
multiple mechanisms and suggests that computational models of confidence should be evaluated based on their

ability to predict new dissociations.

1. Introduction

Most experimental manipulations affect accuracy and confidence in
a similar fashion. For example, increasing stimulus contrast or motion
coherence leads to increasing both accuracy and confidence (Kiani et al.,
2014; Shekhar & Rahnev, 2021b). Conversely, increasing noise de-
creases both accuracy and confidence (Rafiei et al., 2024). The strong
empirical correspondence between accuracy and confidence is mirrored
in models of confidence, which typically predict that accuracy and
confidence change in tandem under most circumstances (Pleskac &
Busemeyer, 2010; Rausch et al., 2021; Shekhar & Rahnev, 2024a).
However, the tight relationship between accuracy and confidence makes
it difficult to reveal the mechanisms that underlie confidence ratings.

To uncover the principles behind the confidence computation, a
major focus of experimental research on confidence is finding ways to
dissociate confidence from accuracy by discovering confidence-accuracy
dissociations (Fleming, 2024; Kepecs & Mainen, 2012; Mamassian,
2016). A confidence-accuracy dissociation occurs when one condition
leads to higher confidence, but equal (or lower) accuracy compared to
another condition. For example, imagine that one is equally good at
making apple-orange and apple-peach discriminations when faced with
noisy images of fruits. If that person is consistently more confident for
one of these judgments than the other (e.g., apple-orange over apple-
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peach), that would be an example of a confidence-accuracy dissocia-
tion. In practice, confidence-accuracy dissociations are rare and often
produce only moderate effect sizes, making their systematic exploration
especially important.

Early research on confidence focused on confidence calibration, that
is, how well average confidence ratings in each condition reflect the
average accuracy in that condition. This line of research has revealed
many examples of both overconfidence (Adams, 1957; Baranski & Pet-
rusic, 1994; Dawes, 1980; Keren, 1988; Koriat, 2011) and under-
confidence (Baranski & Petrusic, 1994; Bjorkman et al., 1993; Dawes,
1980). However, while such findings are informative, it is difficult to use
them to reveal the mechanisms that underlie confidence because they
can often be explained by something as simple as assuming an overall
bias towards giving high or low confidence ratings.

Perhaps the first example of a confidence-accuracy dissociation was
reported by Tulving (1981) in the context of recognition memory.
Tulving asked observers to study a series of images. At test, participants
saw two images and had to pick which one they studied. In one condi-
tion, the distractor image was very similar to the target image. In
another condition, the distractor image was very similar to another
studied item (which was not presented during test). Tulving showed that
participants were more accurate but less confident in the first condition,
a finding that has been conceptually replicated numerous times since
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then (Heathcote et al., 2009). However, this finding was of “secondary
interest” (p.494) for Tulving, reflecting the prevailing attitude at the
time that treated confidence as a “Cinderella” variable — useful for un-
derstanding other topics instead of being a worthy subject in its own
right (Vickers, 2001).

Subsequent research on confidence-accuracy dissociations continued
to focus on memory, cognitive and social judgments (Busey et al., 2000;
Wells & Olson, 2003; Zarnoth & Sniezek, 1997). A major focus of this
research was the concept of fluency - typically defined as the subjective
experience of ease associated with cognitive processing — with many
studies suggesting that fluency can increase confidence even if it doesn’t
improve accuracy. For example, participants report higher confidence
that they will remember words displayed in larger font sizes even though
font size has virtually no effect on recall accuracy, an effect theorized to
be driven by fluency (Rhodes & Castel, 2008). In a different study, Gill
et al. (1998) demonstrated that richer mental representations of other
people (thought to increase the sense of fluency) increase participants’
confidence in their prediction as to how these people would respond to a
sexual history and self-concept questionnaire but did not increase the
accuracy of the predictions.

Modern research on confidence-accuracy dissociations in perception
began to emerge in the 2000s and exploded in the early 2010s. In the last
15 years, there have been well over 50 studies reporting confidence-
accuracy dissociations in perceptual decision-making tasks. Various
studies have used different paradigms, provided different explanations
for their effects, and have sometimes contradicted each other. Further,
despite many prominent reviews on confidence in perceptual tasks
(Fleming, 2024; Mamassian, 2016; Miyoshi et al., 2024; Peters, 2022;
Rahnev, 2021b), no review has thus far focused on summarizing the
literature on confidence-accuracy dissociations. This paper seeks to re-
view, organize, and make sense of this burgeoning literature. We start by
organizing the many reports of confidence-accuracy dissociations
(Section 2), then critically examine the most prominent theories
advanced to explain these dissociations (Section 3) and then discuss
several confusions and open questions (Section 4). Finally, we conclude
by highlighting the most important lessons and critical steps for future
research (Section 5).

2. Types of confidence-accuracy dissociations

One of the difficulties of studying confidence-accuracy dissociations
is that virtually every paper has a different way of inducing these dis-
sociations. Yet, we lack a clear organization of the different manipula-
tions, which makes it hard for each new paper to appropriately discuss
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how it relates to the previous literature. Below, we organize confidence-
accuracy dissociations into three main categories: (1) stimulus manip-
ulations, (2) task manipulations, and (3) brain manipulations. Within
these broad categories, we distinguish six types of dissociations: (1)
overall-strength manipulations, (2) attention manipulation and periph-
eral presentation, (3) multiple choice alternatives, (4) context effects,
(5) cognitive manipulations, and (6) brain stimulation (Fig. 1).

To be clear, these categories should be seen as provisional. Subse-
quent research may produce new categories or motivate novel ways of
organizing the existing confidence-accuracy dissociations. In fact, there
are already numerous findings that do not fit neatly in the categories
above. For example, confidence-accuracy dissociations have been re-
ported to arise from factors such as the timing of stimulus presentation
relative to a physiological process (e.g., saccades, Navajas et al., 2014, or
the pre-stimulus alpha power in visual cortex, Samaha et al., 2017,
2022), unconscious presentation of relevant information (Vlassova
et al., 2014), subthreshold motor activations (Gajdos et al., 2019), the
physical effort necessary to indicate one’s decision (Turner et al., 2021),
whether participants were judging Gabor patches or dot motion (Xue
et al., 2026), or whether trials included a “reverse pulse” in a dot motion
task (Kiani et al., 2014). Currently, most of these findings are based on
just one or a few papers and have not always received independent
replication. However, additional work that follows up on these studies
can certainly motivate the addition of new categories in Fig. 1.

2.1. Overall-strength manipulations

By far the largest set of studies that report confidence-accuracy dis-
sociations use manipulations that can be broadly classified as “overall-
strength manipulations.” An overall-strength manipulation increases the
overall stimulus strength in a choice-independent manner. The typical
finding for this manipulation is that participants exhibit higher confi-
dence for stimuli with high overall strength even when accuracy is
matched for high- vs. low-strength stimuli. Note, however, that the
literature on these manipulations rarely uses the term “overall-strength
manipulations.” Instead, different studies refer to their manipulations as
“positive evidence” (Koizumi et al., 2015), “volatility” (Zylberberg et al.,
2016), “mean vs. variance” (de Gardelle & Mamassian, 2015), or “en-
ergy” (Gao et al., 2025; Shekhar & Rahnev, 2024b). To add to the
confusion, some studies in this group report seemingly opposite findings
from others. Here, we review this literature and briefly discuss possible
reasons for discrepancies in previous findings; we return to the issue of
how this manipulation should be named in Section 4.1.

The most common type of overall-strength manipulations involves

Confidence-accuracy dissociations

—

Overall-strength| | Attention and Multiple Brain
manipulations periphery alternatives stimulation
Stimulus Task Brain
manipulations manipulations manipulations

Fig. 1. Types of confidence-accuracy dissociations. Confidence-accuracy dissociations can be organized in three main categories: (1) stimulus manipulations, (2) task
manipulations, and (3) brain manipulations. Within these three broad categories, one can further identify six sub-categories. Specifically, manipulations related to
overall stimulus strength, attention, peripheral presentation, and multiple choice alternatives all typically affect the stimulus in some way. Similarly, manipulations
related to attention, peripheral presentation, multiple choice alternatives, task context, and cognitive factors typically affect the task in some way. Note that ma-
nipulations of attention and peripheral presentation and manipulations of the number of choice alternatives can be categorized as both stimulus and task manip-
ulations (hence, they are colored in green — a combination of yellow and blue - in the figure). Finally, brain stimulation is the only current example of direct brain

manipulations that can induce confidence-accuracy dissociations.
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increasing both the mean signal and the variance across an ensemble of
items. For example, Zylberberg et al. (2016) manipulated overall stim-
ulus strength by increasing the moment-by-moment volatility in the
direction of motion for a random dot kinematogram (RDK). The re-
searchers found that increased volatility increased confidence and
lowered reaction time (RT) in the absence of accuracy change. A
conceptually similar manipulation was introduced by Herce Castanon
et al. (2019) who manipulated overall stimulus strength by increasing
both the orientation variance and the contrast for an array of Gabor
patches. Participants, who had to judge the average orientation of the
Gabor patches, again exhibited higher confidence in the high-strength
condition even though accuracy was matched between the high- and
low-strength conditions. Multiple other papers have used the same
conceptual trick — increasing overall stimulus strength by increasing the
mean and variance of the stimulus — and have typically found higher
confidence even in the absence of accuracy changes (Lee, Yabuki, et al.,
2023; Samaha et al., 2016, 2019; Samaha & Denison, 2022; Xue et al.,
2026; Zylberberg et al., 2014; but see de Gardelle & Mamassian, 2015).
Further, the same manipulation has been demonstrated to produce
confidence-accuracy dissociations not only in standard two-choice
discrimination tasks but also in estimation tasks (Samaha et al., 2016,
2019).

A second way of increasing overall stimulus strength is to directly
increase the strength associated with each alternative. For example,
Koizumi et al. (2015) overlaid left- and right-tilted gratings and asked
participants to judge which orientation was associated with higher
contrast. In the high-strength condition, both gratings had high contrast,
while in the low-strength condition both gratings had low contrast.
While accuracy was matched across the two conditions, confidence was
higher for the high-strength stimuli. A conceptually similar manipula-
tion was employed by Odegaard, Chang, et al. (2018) who designed
RDKs with coherent motion to both left and right. Participants had
higher confidence in the high-strength condition where both left and
right motion had high coherence compared to an accuracy-matched low-
strength condition defined by low coherences for both motion di-
rections. These results have been replicated multiple times (Gao et al.,
2025; Rollwage et al., 2020; Song et al., 2015) and have been extended
to multi-alternative tasks in the context of numerosity judgments (Xue
et al., 2024).

Interestingly, several studies have found confidence-accuracy dis-
sociations that seemingly exhibit a reversed overall-strength effect such
that the high-strength stimuli were judged with low confidence. For
example, Boldt et al. (2017, 2019) and Desender et al. (2018) used an
array of colored patches with participants’ task being to judge whether
the overall color was more blue or more red. They increased the overall
stimulus strength by increasing both the variance and the mean of the
display but found that the high-strength stimuli were judged with lower
confidence. One possible explanation for this effect is that it arises from
“robust averaging” — a phenomenon where humans down-weight highly
atypical evidence samples (de Gardelle & Summerfield, 2011). How-
ever, recent modeling work has suggested that robust averaging may not
fully explain the observed confidence-accuracy dissociation; to explain
the dissociation, the authors postulated the presence of metacognitive
noise that differs between the low- and high-strength conditions (Boldt
et al., 2025).

Another violation of the overall-strength effect was reported by
Spence et al. (2016) who used RDK displays where all dots were moving
coherently in a generally upwards direction. Participants judged
whether the mean direction of motion was tilted slightly to the left or
right of vertical. Spence et al. found that increasing both the range of
motion and the mean angle of motion direction (a type of overall-
strength manipulation) led to lower confidence but matched accuracy.
It remains unclear why this particular manipulation produces a reversed
overall-strength effect. One speculative possibility is that the stimuli
used by Spence et al. produce a nonlinear mapping to internal evidence,
such that the evidence for each alternative is actually lower in their
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high-strength condition. Future research is needed to replicate Spence
et al.’s results and explore exact mechanistic explanations.

Overall, despite several notable exceptions, the great majority of
studies have found support for the notion that overall-strength manip-
ulations, which increase the overall stimulus strength in a choice-
independent manner, increase confidence even for matched accuracy.
Critically, this effect replicates across many types of stimuli (RDKs, ar-
rays of Gabor patches, composite gratings, etc.) and types of manipu-
lations (increasing both the mean and the variance vs. increasing the
strength of each alternative).

2.2. Manipulations of attention and peripheral stimulus presentation

Confidence-accuracy dissociations have been extensively studied in
the context of attention and peripheral stimulus presentation. Manipu-
lations of attention and peripheral presentation can be seen as hybrid
stimulus and task manipulations. Specifically, these manipulations (i)
alter the sensory evidence associated with the stimuli and (ii) allow
participants to adjust their decision strategies. Both manipulations have
also led to mixed results.

Early research on attention seemed to suggest that attention in-
creases accuracy more than confidence. For example, Wilimzig et al.
(2008) had participants discriminate the orientation of briefly presented
Gabor patches. Critically, each Gabor patch was either attended or un-
attended due to the presentation of a pre-stimulus cue that indicated the
stimulus that participants would most likely be asked to respond to. The
authors found that attention significantly increased accuracy but had no
effect on confidence, thus resulting in a confidence-accuracy dissocia-
tion. A similar effect was subsequently reported using visibility instead
of confidence judgments (Rahnev et al., 2011) and by using pre-stimulus
activity in the dorsal attention network as a proxy of attention (Rahnev,
Bahdo, et al., 2012). Consistent with the notion that attention increases
accuracy more than confidence, other research found that prior infor-
mation was down-weighted for attended compared to unattended
stimuli (Morales et al., 2015). However, two other studies reported the
opposite effect such that attention increased confidence more than ac-
curacy (Kurtz et al., 2017; Zizlsperger et al., 2012). An opposite effect
was also found in the context of temporal attention using the attentional
blink paradigm: lag-1 targets had much higher accuracy, but matched
confidence compared to lags-2 and lag-3 targets (Recht et al., 2019).
Finally, other research has suggested that attention may have a similar
effect on accuracy and confidence (Denison et al., 2018). A large recent
adversarial collaboration concluded that attention increases the visi-
bility of a stimulus more than accuracy but did not examine confidence
ratings (Tian et al., 2025).

The findings on attention are largely paralleled when considering
manipulations of peripheral stimulus presentation. Early research
demonstrated that people have more liberal detection biases in the pe-
riphery, which may explain why people have an impression of a rich
percept across the visual field (Li et al., 2018; Solovey et al., 2014).
Follow-up research confirmed these findings and further demonstrated
that participants exhibit overconfidence for crowded vs. uncrowded
stimuli in the periphery, a finding that was seen to imply peripheral
overconfidence (Odegaard, Chang, et al., 2018). However, later studies
found no dissociation between accuracy and confidence across different
peripheral eccentricities between 10° and 40° (Pruitt et al., 2024) and
one study even found underconfidence in the periphery (Toscani et al.,
2021). Research on this topic is ongoing with the most recent study
showing peripheral overconfidence in a scene categorization task that
was selected to reflect the type of processing that peripheral vision has
evolved for (Sharvashidze et al., 2025).

Overall, it is clear that both attention and peripheral stimulus pre-
sentation strongly influence both accuracy and confidence. Further,
converging evidence suggests that both inattention and peripheral
stimulus presentation are associated with more liberal detection biases
(Li et al., 2018; Rahnev et al., 2011; Wyart et al., 2012). However,
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whether attention and peripheral stimulus presentation lead to over- or
under-confidence remains hotly debated, with the answer possibly
depending on the specifics of the stimuli and task. It also remains an
open question whether these two effects are linked as often hypothe-
sized (Odegaard, Chang, et al., 2018; Solovey et al., 2014; Winter &
Peters, 2021).

2.3. Multiple alternatives

Most research on perceptual confidence focuses on two-choice tasks.
However, naturalistic decisions typically involve multiple alternatives
(Rahnev, 2020) and there is consensus about the need to investigate
confidence in multi-alternative perceptual decision making (Rahnev
et al,, 2022). Correspondingly, a growing number of studies have
compared how confidence and accuracy are affected by the number and
identity of the available alternatives, with several studies reporting
confidence-accuracy dissociations.

Baldassi et al. (2006) conducted the first study that reported a
confidence-accuracy dissociation driven by the number of available al-
ternatives. Participants saw between 1 and 16 Gabor patches with one of
them being the target and the remaining being distractors. The target
was tilted either left or right, while all distractors were vertical. Par-
ticipants had to indicate the direction of tilt of the target and provide a
confidence rating. Baldassi et al. demonstrated that including a larger
number of distractors reduced the accuracy of the decision but increased
confidence on error trials. The results were explained by a simple model
that assumes variability in the orientation perception of each Gabor
patch leading to more errors and more biased percepts for larger dis-
plays, which in turn lead to higher confidence for error trials.

More recent research has focused on tasks where participants indi-
cate which of several alternatives is the largest in terms of area or
number of dots. In one study, participants judged the shape with the
largest area among either two or three alternatives (Comay et al., 2023).
Critically, in the 3-choice conditions, one alternative was obviously
wrong (i.e., its area was much smaller than the other two) and was
almost never selected. Yet, despite matched accuracy between the 2- and
3-choice conditions, participants exhibited higher confidence in the 3-
choice condition. This effect only occurred when the first two shapes
were of similar area (i.e., the task was difficult) and did not extend to an
alternative design where participants judged which cloud of dots a
target belongs to (Li & Ma, 2020). Another study reported a similar ef-
fect in a dot numerosity task, such that adding a third option that was
almost never selected increased confidence without affecting accuracy
(Miyoshi & Sakamoto, 2025).

While both studies above suggest that the presence of more alter-
natives leads to higher confidence, another study showed that this is not
always the case (Xue et al., 2024). The researchers included 3- and 5-
choice tasks where participants judged which color had the most dots.
They found that 3-choice displays (e.g., [100,80,60] or [100,70,701)
produced lower accuracy but higher confidence than 5-choice condi-
tions where the third option was substituted with three unlikely options
(e.g., [100,80,30,30,30] or [100,70,35,35,35]). Together, this literature
suggests that the effect of the number of alternatives may depend on the
specifics of the experimental design and demonstrates that a compre-
hensive picture of how confidence is computed requires moving beyond
two-choice tasks.

Finally, while most confidence-accuracy dissociations for multi-
alternative tasks have been elicited via manipulations of the number
of alternatives, at least one study found a dissociation based on the
relative evidence for each alternative. Specifically, the study showed
that conditions where the two incorrect options had similar numerosity
(e.g., [98,72,72]) were associated with higher accuracy but lower con-
fidence compared to conditions where the two incorrect options had
dissimilar numerosity (e.g., [98,84,48]) (Xue et al., 2024). This can be
categorized as a pure stimulus manipulation (as opposed to manipula-
tions of the number of choices that constitute joint stimulus and task
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manipulations), making it particularly exciting as it cannot be explained
by high-level cognitive strategies related to the task.

2.4. Context effects: Confidence leak and criterion attraction

The manipulations thus far always affected the stimulus in some
way. We now turn to two manipulations that only affect the task. The
first class of such manipulations consists of manipulations that vary the
context in which confidence judgments arise. The most common
approach is to consider the context provided by the confidence judgment
on a previous trial. Rahnev et al. (2015) demonstrated that the confi-
dence on the previous trial strongly influences confidence on the current
trial, a phenomenon they called “confidence leak.” This effect occurred
even when the task on the previous trial was completely different from
the task on the current trial. Critically, Rahnev et al. showed that making
the previous trial easier led to higher confidence on the current trial in
the absence of a change in accuracy on the current trial—a type of
confidence-accuracy dissociation. Follow-up research demonstrated that
this effect occurs even if the prior task does not require participants to
report a confidence rating (Aguilar-Lleyda et al., 2021). Other work on
confidence leak has shown that the phenomenon occurs even across
perceptual and memory tasks (Kantner et al., 2019), that it can be used
to predict confidence across cognitive domains (Mei et al., 2023), and
that it interacts with other factors such as choice serial dependence and
the motor action required to give the confidence response (Bocheva
et al., 2025; Bocheva & Rahnev, 2025; Law et al., 2025; Locke et al.,
2018). Further, Spence et al. (2018) demonstrated that a leakage of
confidence can occur even within the same trial. In their study, partic-
ipants had higher confidence when judging one feature of a stimulus (its
brightness) when another feature (direction of motion) was easier to
discriminate. This body of work demonstrates the robustness of the
confidence leak phenomenon and its ability to produce confidence-
accuracy dissociations by influencing confidence independent of
accuracy.

Another context effect that induces robust confidence-accuracy dis-
sociations is based on the phenomenon of “criterion attraction” — an
effect where interleaving trials from two different conditions leads to the
decision criteria across the two conditions becoming attracted to each
other (Gorea & Sagi, 2000, 2001; Zak et al., 2012). In the context of
confidence, a researcher can interleave two tasks that optimally require
confidence criteria located either close to or far from the decision cri-
terion. Doing so does not change the accuracy of the judgments in either
task but shifts the confidence criteria toward each other, thus resulting
in lower confidence in the first task and higher confidence in the second
task. Empirical work demonstrates that this manipulation results in a
large confidence difference even when both accuracy and RT are
matched (Rahnev, 2021a). Together, these results suggest that context
effects are a robust way to induce confidence-accuracy dissociations.

2.5. Cognitive manipulations

Another class of confidence-accuracy dissociations based purely on
task manipulations is a broad category we refer to as “cognitive ma-
nipulations.” Studies from this class do not manipulate the stimulus or
the trial-to-trial context but instead investigate whether instructions and
manipulating participants’ beliefs can affect confidence but not accu-
racy (Boldt et al., 2019; Desender et al., 2025; Van Marcke et al., 2024).
For example, Van Marcke et al. (2024) randomly assigned participants
to receive feedback informing them that they performed either better or
worse than other participants. This feedback was received during a
training phase, and its effects causally affected confidence (but not ac-
curacy) in a subsequent testing phase. Further, Van Marcke et al. ob-
tained equivalent results if instead of false feedback, they made the
training phase harder for some participants and easier for others. Similar
results were found in an experiment where people learned to associate
different cues with task difficulty even though this association was never
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made explicit by the researchers (Boldt et al., 2019). Critically, after an
unexpected task difficulty reversal, participants’ confidence was still
influenced by the cues even though their accuracy was not.

Beyond feedback or cue manipulations, Sepulveda et al. (2020) used
goal framing to shift how perceptual evidence is used to make percep-
tual decisions and confidence judgments. In a two-choice dot discrimi-
nation task, participants were instructed to choose the circle with more
vs. fewer dots. These different task framings led participants to weight
evidence differently, altering their confidence in ways not fully pre-
dictable from stimulus strength alone. A similar finding was obtained by
Sakamoto & Miyoshi (2024). In addition, confidence-accuracy dissoci-
ations have been reported as arising from instructions to emphasize
speed vs. accuracy (Baranski & Petrusic, 1994). Overall, this line of
research demonstrates that human confidence is ultimately determined
by cognitive processing and therefore confidence-accuracy dissociations
can be produced by not only affecting the stimuli or context, but also by
purely cognitive manipulations.

2.6. Brain stimulation

Beyond using various stimulus and task manipulations, confidence-
accuracy dissociations can be induced by direct brain changes to brain
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function. An early study demonstrated that single-pulse transcranial
magnetic stimulation (TMS) delivered to the occipital cortex reduced
performance (d’) but increased confidence (Rahnev, Maniscalco, et al.,
2012). A conceptually similar effect was obtained by another study that
used microstimulation of the motion-sensitive area MT/MST in mon-
keys, finding that brain stimulation of sensory cortex reduces accuracy
but increases confidence (Fetsch et al., 2014). Both papers argued that
the effect occurs by inducing noise in the visual representations (see
Section 3.2). Instead of targeting the sensory cortex, another paper used
TMS to target premotor cortex and found that stimulation of the motor
representation associated with the unchosen response reduced confi-
dence in correct responses (Fleming et al., 2015), thus suggesting that
confidence may incorporate action-specific information.

Other studies have targeted the parts of the prefrontal cortex, where
confidence computation is presumed to take place (Fleming et al., 2012;
Morales et al., 2018; Yeon et al., 2020). Shekhar & Rahnev (2018) tar-
geted the dorsolateral prefrontal cortex (DLPFC) using an inhibitory
train of three pulses and observed that the stimulation did not affect
accuracy but decreased confidence. Interestingly, targeting the same site
with single-pulse TMS - presumed to have an excitatory effect on neural
circuits — led to the opposite dissociation with no change of accuracy but
increased confidence (Xue et al., 2023). Further, this latter effect
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occurred for a range of TMS timings (between 200 and 500 ms after
stimulus onset), suggesting that confidence computation in the pre-
frontal cortex starts very soon after stimulus presentation. In contrast to
these papers where TMS was delivered “online” (i.e., during each trial),
other studies have used “offline” TMS protocols where an area is
temporarily suppressed by repetitive TMS. When targeting the pre-
frontal cortex, these studies typically did not observe effects on either
accuracy or confidence, though the trial-by-trial confidence-accuracy
correlation was often affected (Lapate et al., 2020; Rahnev et al., 2016;
Rounis et al., 2010). Finally, a recent study extended the work on TMS
by demonstrating a confidence-accuracy dissociation using transcranial
direct current stimulation (Saccenti et al., 2025).

3. The mechanisms behind confidence-accuracy dissociations

Having reviewed the empirical findings of confidence-accuracy dis-
sociations, we now turn to the question of why these dissociations occur.
There have been numerous explanations provided for different dissoci-
ations (Fig. 2). Some of these explanations apply to several of the six
manipulation categories discussed in Section 2, whereas other expla-
nations apply to just one of the manipulations. Critically, many of these
explanations remain somewhat speculative and controversial. Equally
important, different confidence-accuracy dissociations may be produced
by different underlying mechanisms.

3.1. Positive evidence (i.e., choice-congruent) computation

Perhaps the most widely known explanation for confidence-accuracy
dissociations is the notion of a “positive evidence” computation
(Maniscalco et al., 2016, 2021; Peters et al., 2017; Zylberberg et al.,
2012). This explanation, sometimes referred to as choice-congruent or
decision-congruent computation, casts confidence as based solely on the
strength of evidence supporting the choice made by the participant
while ignoring the strength of evidence for other alternatives (Fig. 2A).
The positive evidence computation was first proposed by Zylberberg
et al. (2012) who used reverse correlation to examine how time-resolved
sensory evidence for each of two options influences both choice and
confidence. They found that perceptual choices were influenced by ev-
idence for both alternatives, but confidence was influenced only by the
strength of choice-congruent evidence. This finding has been recently
replicated for discrimination tasks, though an opposite “negative evi-
dence bias” was observed when reverse correlation analyses were
applied to detection tasks (Mazor et al., 2023). However, one difficulty
with this line of research is that the reverse correlation analyses function
at the level of the stimulus. However, it is generally unknown how
external sensory information is transformed into internal decision evi-
dence (Green et al., 2026; Mazor et al., 2023). Further, reverse corre-
lation has been shown to reflect both sensory and decision-making
processes (Okazawa et al., 2018), which means that it is difficult to infer
the computations performed based on internal sensory evidence by only
considering stimulus fluctuations.

In fact, the studies using reverse correlation are not the main reason
why the positive evidence computation is so prominent as an explana-
tion for confidence-accuracy dissociations. The main reason is that the
idea that confidence is exclusively based on evidence for the chosen
alternative motivated the most successful and widespread method for
inducing confidence-accuracy dissociation — the overall-strength ma-
nipulations. The idea is simple: if confidence only reflects the choice-
congruent evidence then a confidence-accuracy dissociation should be
achieved by increasing the sensory evidence for both alternatives in a
two-choice task. Indeed, since both alternatives will be associated with
higher evidence, then no matter which alternative is chosen, a confi-
dence computation that only considers the evidence for the chosen
alternative would predict that confidence should increase for high-
strength stimuli. And indeed, as reviewed in Section 2.1, dozens of
studies have confirmed this prediction.
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The link between the stimulus manipulation and the presumed in-
ternal computation is considered so strong that the same name is often
used for both: “positive evidence.” In fact, when that phrase is used in
the literature, it is sometimes impossible to say whether the authors are
referring to the stimulus manipulation (which we call “overall-strength
manipulation” in this paper) or to internal confidence computation
(which we call “positive evidence” or “choice-congruent” computation).
(We return to this issue in Section 4.1 and argue that the stimulus
manipulation and confidence computation should have different names
to avoid the current confusion.)

Importantly, the success of the overall-strength manipulations in
inducing confidence-accuracy dissociations does not directly imply the
existence of a choice-congruent bias in the confidence computation. It
could very well be that overall-strength manipulations induce
confidence-accuracy dissociations via a completely different mecha-
nism. And, in fact, numerous papers have now demonstrated that
qualitative effects initially thought to support the positive evidence
computation can be explained via alternative mechanisms (Khalvati
et al., 2021; Mazor et al., 2023; Miyoshi & Lau, 2020; Shekhar & Rah-
nev, 2024b; Webb et al., 2023; Xue et al., 2024).

Ideally, support for the positive evidence computation would be
provided in the form of model comparison. When this is done, most
studies have found that the positive evidence computation provides a
worse explanation of the confidence data compared to alternative
models. For example, out of 13 models examined by Shekhar & Rahnev,
2024a, the positive evidence model ranked 12th, 11th, and 2nd across
three experiments. The large difference in ranking in these three ex-
periments likely stems from the fact that the first two featured either no
difficulty manipulation or a difficulty manipulation that induces the
standard “folded-X pattern” where easier conditions lead to increased
confidence for correct trials but decreased confidence for error trials
(Sanders et al., 2016). However, the third experiment featured a double-
increase pattern where easier conditions lead to increased confidence for
both correct and error trials. Most existing models always predict a
folded-X pattern, while the positive evidence model always predicts the
double-increase pattern, thus explaining the large discrepancy in the
model’s rankings across the three experiments. Other work that only
examined manipulations inducing a double-increase pattern also found
relatively favorable rankings for the positive evidence model (Rausch
et al.,, 2020, 2021). However, since many manipulations induce the
folded-X pattern (Fung et al., 2025; Miyoshi & Sakamoto, 2025; Sanders
et al., 2016; Xue et al., 2026), the fact that the positive evidence
computation always predicts a double-increase pattern is problematic.

Further, the positive evidence computation makes counter-intuitive
predictions that have been disconfirmed empirically. For example,
consider an experiment where participants decide which of two circles
has more dots inside of it. In one condition, one circle always has 100
dots, and the other has 80 dots. In a second condition, the first circle
again has 100 dots, but the second one has 99 dots. The [100, 99]
condition is much harder, and one may intuitively expect substantially
lower accuracy and confidence on that task, and this type of effect is
indeed observed empirically (Xue et al., 2024). Yet, according to the
positive evidence computation, the [100, 99] condition should exhibit
higher confidence because, on average, the larger activation in the [100,
99] condition is higher than in the [100, 80] condition. To make this
concrete, we ran simple simulations, which assume that internal evi-
dence is sampled independently for each circle from a Gaussian distri-
bution with a mean equal to the true number of dots and a standard
deviation fixed at 15. These values result in a very large difference in
accuracy between the [100, 80] and [100, 99] conditions: 83% vs. 52%.
If high confidence is given whenever the chosen alternative has acti-
vation above 110, then the average confidence is reversed compared to
the accuracy: high confidence in the [100, 80] and [100, 99] conditions
is given for 27% vs. 43% of trials. Note that the same qualitative result
would be obtained for different values of the standard deviation or the
high-confidence threshold. The reason why the positive evidence
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computation makes the wrong prediction here is that it ignores the fact
that the losing activation is closer to the winning one in the [100, 99]
compared to the [100, 80] condition. Indeed, a computation based on
the difference between the winning and losing activation produces the
correct qualitative result: high confidence (produced using a cutoff of 15
for the difference between the two activations) in the [100, 80] and
[100, 99] conditions is given for 64% vs. 48% of trials.

Overall, despite its popularity, the positive evidence computation is
not supported by the majority of the empirical evidence. It remains
possible that confidence is based exclusively on choice-congruent evi-
dence in some specific circumstances, though no clear example has
emerged yet. Another possibility is that confidence overweighs the
choice-congruent evidence while still considering choice-incongruent
evidence, though at least one paper did not support this possibility
(Shekhar & Rahnev, 2024a). Therefore, whether any confidence-
accuracy dissociations are due to a positive evidence computation that
only considers choice-congruent information remains an open question.

3.2. Variance neglect

An alternative explanation for many confidence-accuracy dissocia-
tions is variance neglect: the idea that some manipulations increase the
variability of internal activations and the decision system does not suf-
ficiently account for this increase. The concept of variance neglect is
represented graphically within a signal detection theoretic perspective
in Fig. 2B. The figure depicts two conditions that are matched on ac-
curacy but differ on confidence. In Condition 1, the two internal dis-
tributions corresponding to the two stimulus categories have a given
standard deviation and distance between their means. In Condition 2,
both the standard deviation and the distance between the means are
multiplied by the same factor, resulting in the same sensitivity. If a
participant in an experiment is unaware of this difference in variability,
they would use the same confidence criteria in both conditions. Criti-
cally, such a strategy leads to higher confidence in the condition with
higher internal variability (Fig. 2B).

The variance neglect explanation was first proposed by Rahnev et al.
(2011) in the context of a study that examined the effects of spatial
attention on detection biases and visibility ratings. Essentially the same
idea was then used to explain confidence-accuracy dissociations stem-
ming from transcranial magnetic stimulation applied to the visual cortex
(Rahnev, Maniscalco, et al., 2012), pre-stimulus activity in dorsal
attention network on confidence (Rahnev, Bahdo, et al., 2012), micro-
stimulation in monkeys (Fetsch et al., 2014), variance in the orientations
of an ensemble of tilted lines (Zylberberg et al., 2014), and frame-to-
frame volatility in an RDK (Zylberberg et al., 2016). A similar concep-
tual explanation of variance neglect has more recently been applied to
variability at the decision instead of the sensory level (Herce Castanon
et al., 2019).

Much of this early work advocated for complete variance neglect
such that the confidence criteria are identical for conditions with
different internal variability. This strong position was later criticized by
researchers who demonstrated that human participants have the ca-
pacity to at least partially take into account their internal variability
(Denison et al., 2018; Lee, Denison, et al., 2023). However, complete
insensitivity to internal variability is not needed for variance neglect to
lead to confidence-accuracy dissociations. Later work used external
noise to better characterize how well people account for differences in
variance across conditions (Rahnev, 2021a). This work demonstrated
that people are indeed sensitive to large differences between conditions
but do not fully adjust for these differences. This work argued that the
ideal confidence criteria in the two conditions experience “criterion
attraction” even if they do not converge onto the same unified criterion.
Critically, the “variance neglect” explanation for confidence-accuracy
dissociations remains the same whether people use the same criterion
across conditions or different criteria that are attracted to each other.

The positive evidence computation and variance neglect
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explanations have sometimes been invoked to explain the same
confidence-accuracy dissociations (Gao et al., 2025; Odegaard, Gri-
maldi, et al., 2018). However, directly distinguishing between them is
difficult because we do not have direct access to the internal sensory
evidence used by humans - in most cases we can only compare models
that make different assumptions about this evidence. Recently, Shekhar
& Rahnev (2024b) tackled this problem by testing whether artificial
neural networks (ANNs) spontaneously exhibit similar confidence-
accuracy dissociations as humans. The researchers tested the perfor-
mance of three different ANN architectures for three distinct overall-
strength manipulations. They found that all ANNs exhibited human-
like confidence-accuracy dissociations for all three overall-strength
manipulations. Critically, Shekhar & Rahnev examined the internal
sensory evidence upon which the ANN decisions were made and
demonstrated that the confidence-accuracy dissociations emerged from
variance neglect. Specifically, the high-strength stimuli produced in-
ternal distributions with higher variance, which then translated to
higher confidence even when accuracy was matched. This study strongly
suggests that confidence-accuracy dissociations produced by overall-
strength manipulations in humans are also likely to be produced by a
variance neglect mechanism. In fact, variance neglect could explain
many of the existing categories of dissociations, including overall-
strength manipulations (Shekhar & Rahnev, 2024b), attention
(Rahnev, Bahdo, et al., 2012), peripheral stimulus presentation
(Odegaard, Chang, et al., 2018), and brain stimulation to the sensory
cortex (Fetsch et al., 2014; Rahnev, Maniscalco, et al., 2012). We
consider variance neglect to be the most promising explanation for the
majority of existing confidence-accuracy dissociations.

3.3. Using additional cues for confidence

Both the positive evidence computation and variance neglect explain
confidence-accuracy dissociations as arising from differences in how the
same internal sensory evidence is used to make choices vs. provide
confidence. A qualitatively different explanation for confidence-
accuracy dissociations is that they may arise from a process where
confidence judgments are at least partially based on additional cues not
derived from the internal sensory evidence (Fig. 2C). In fact, some re-
searchers have argued that confidence-accuracy dissociations may
automatically imply that confidence is based on additional cues instead
of being based on the sensory evidence (Schwartz, 2024).

This explanation is quite common in domains outside of perception.
A paradigmatic example is Rhodes & Castel (2008)’s demonstration that
participants exhibit higher confidence in their ability to memorize
words displayed in larger font sizes. Here, the font size is used as a cue
for confidence even though it has minimal or no effect on the internal
encoding of the words.

Within the field of perception, several studies have suggested that
confidence is at least partially affected by additional cues. For example,
the weighted evidence and visibility (WEV) model postulates that con-
fidence is based on a weighted average of the internal sensory evidence
and a “visibility” signal that reflects observers’ subjective estimate of the
difficulty of each trial (Hellmann et al., 2023; Rausch et al., 2018, 2021).
The model has been used to explain how task difficulty influences
confidence separately for correct vs. error trials, but it has so far not been
used to explain any known confidence-accuracy dissociation.

Nevertheless, there are at least three examples where the use of
additional cues has been used to explain confidence-accuracy dissocia-
tions. First, two studies have found confidence-accuracy dissociations
that emerge from confidence being influenced by the amount of physical
effort that participants exerted while indicating their choice (Gajdos
et al., 2019; Turner et al., 2021). The results are consistent with many
other studies that demonstrate that action information can be used to
inform confidence (Bocheva & Rahnev, 2025; Filevich et al., 2020;
Fleming et al., 2015; Pereira et al., 2023; Sanchez et al., 2024; Siedlecka
et al, 2021). Second, one study has argued that, under certain
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circumstances, confidence may be informed by decision time, resulting
in lower confidence for conditions where RT is longer despite no loss of
accuracy (Kiani et al., 2014). Finally, several studies have demonstrated
that confidence-accuracy dissociations can be obtained by manipulating
people’s beliefs about their own abilities (e.g., by giving false feedback)
(Boldt et al., 2019; Desender et al., 2025; Van Marcke et al., 2024).

These studies make it clear that confidence in perceptual tasks is
likely to be affected by several cues not directly related to the internal
sensory evidence. This makes sense — humans use available information
to make better judgments. In fact, real-world judgments are likely to be
influenced even more strongly by a host of cues unrelated to the internal
sensory evidence (Shekhar et al., 2025). That said, it is also true that
non-sensory cues for confidence likely have a relatively small influence
in most current experimental work on perceptual confidence, which
tends to use well controlled stimuli that minimize relevant environ-
mental cues.

3.4. Cognitive limitations

Another explanation for some confidence-accuracy dissociations is
that they are due to cognitive limitations (Fig. 2D). Unlike the cues
discussed in Section 3.3, here participants’ confidence ratings are
influenced by factors that should not affect confidence, and which par-
ticipants try to ignore rather than actively use.

An elegant example of how confidence limitations can lead to
confidence-accuracy dissociations comes from the work of Spence et al.
(2018). The researchers used pairs of dot motion displays in which the
dots varied on two dimensions: brightness and range of motion di-
rections. After each pair, a post-cue indicated whether participants
should report which display was brighter or the relative motion direc-
tion of the second display. Crucially, when participants performed the
brightness discrimination, the range of motion directions should have
had no bearing on their judgment because motion was irrelevant to the
judged feature. Nevertheless, increasing the motion-direction range
reliably reduced confidence in brightness judgments while leaving ac-
curacy unchanged. These results suggest that when judging confidence,
humans are unable to completely disregard superfluous information
even if they know that the information is irrelevant.

Another type of cognitive limitation that has been used to explain
confidence-accuracy dissociations is the inability to keep two indepen-
dent sets of confidence criteria. This phenomenon was first described in
the context of perceptual decisions (Gorea & Sagi, 2000, 2001, 2002).
More recently, it was used to produce a confidence-accuracy dissocia-
tion by interleaving two conditions that optimally should have a distinct
set of confidence criteria (Rahnev, 2021a). Participants judged the
identity of stimuli generated with either low or high external noise. The
results showed that the two conditions were matched on accuracy and
RT but produced a large difference in confidence that stemmed from
attraction between the confidence criteria used in each condition. A
similar explanation can be used to explain the phenomenon of “confi-
dence leak” where confidence on the previous trial influences the con-
fidence on the current trial even when participants are performing two
independent tasks (Rahnev et al., 2015). Nevertheless, the conclusion in
Section 3.3 applies here too: while cognitive limitations can certainly
induce confidence-accuracy dissociations for specific designs, they are
unlikely to meaningfully contribute to the majority of confidence-
accuracy dissociations reported in the literature.

3.5. Other explanations

Many other explanations for confidence-accuracy dissociations are
specific to the paradigm used to induce them. For example, several
studies have used brain stimulation to the prefrontal cortex to alter
confidence without affecting accuracy (Rounis et al., 2010; Saccenti
et al., 2025; Shekhar & Rahnev, 2018; Xue et al., 2023), which can be
explained by postulating a bigger role for these brain areas in confidence
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compared to perceptual decisions. Similarly, studies have shown that
the pre-stimulus alpha power in visual cortex affects confidence but not
accuracy (Samaha et al., 2017, 2022), which can be explained by
assuming that pre-stimulus alpha power affects the strength but not the
quality of the sensory signal. Somewhat relatedly, one study demon-
strated the possibility of confidence being less affected by unconscious
information compared to the perceptual decision (Vlassova et al., 2014),
though this effect awaits replication and likely can’t explain other
confidence-accuracy dissociations. Finally, still another explanation for
confidence-accuracy dissociations is that they arise due to post-
decisional processes (Navajas et al., 2016). However, follow-up
research has shown that this is not true for confidence-accuracy disso-
ciations based on overall-strength manipulations (Samaha & Denison,
2022), while other research has questioned whether confidence is
routinely based on post-decisional information (Chen & Rahnev, 2023;
Matthews et al., 2025; Xue et al., 2023). Overall, these effects can
explain specific confidence-accuracy dissociations, but none of them
applies more broadly to a large swath of the dissociations in the
literature.

A final class of explanations draws on normative or Bayesian con-
siderations. Indeed, normative considerations have been used to explain
several confidence-accuracy dissociations (Baldassi et al., 2006; Khal-
vati et al., 2021; Rahnev et al., 2015; Zylberberg et al., 2014). Several
specific confidence-accuracy dissociations are particularly well
explained by normative considerations: for example, the finding that
participants who come to believe that they are bad at a task use low
confidence (Boldt et al., 2019; Desender et al., 2025; Van Marcke et al.,
2024) reflects a normative approach to confidence. However, normative
explanations typically work at Marr’s computational level (Marr, 1982),
meaning that they are concerned with how a system should operate.
Conversely, the explanations we focus on here fall within Marr’s algo-
rithmic level. In fact, to fit actual data, normative models need to make
assumptions about the algorithmic level, and those assumptions at the
algorithmic level can be seen as the more direct explanations of an effect
(Rahnev & Denison, 2018a). For example, a Bayesian model based on
partially observable Markov decision processes (POMDPs) was able to
explain overall-strength-based confidence-accuracy dissociations by
using the variance neglect mechanism covered in Section 3.2 (Khalvati
et al.,, 2021). Thus, while normative considerations are important for
understanding confidence-accuracy dissociations, a normative model
ultimately needs to make assumptions at the algorithmic level that can
then be seen as the direct explanation of the observed dissociation.

4. Confusions, controversies, and open questions

Having reviewed the various findings and explanations related to
confidence-accuracy dissociations, here we discuss in more detail three
issues that require special attention by researchers.

4.1. Should the term “positive evidence” be used to describe stimulus
manipulations?

As discussed in Section 2.1 and 3.1, the term “positive evidence” has
a dual meaning in the literature. In some cases, it is used to refer to
stimulus manipulations (which we call “overall-strength manipulations™
here). In other cases, it is used to refer to the computation underlying
confidence judgments. Unfortunately, it is often unclear which of these
two meanings is intended. Further, as reviewed in Section 3.1, it is
common for researchers to think that confidence-accuracy dissociations
produced by a “positive evidence” manipulation (i.e., an overall-
strength manipulation) provide direct evidence for a “positive evi-
dence” computation even though variance neglect may be a more
plausible mechanistic explanation (see Section 3.2).

We therefore suggest that the term “positive evidence” should be
reserved for either the manipulation or the computation but not be used
for both. Because the plain meaning of the term (as well as the
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predominant use in the literature) is to convey a principle of confidence
computation, we argue that the term “positive evidence” should be
reserved for the implied confidence computation. In that case, the
stimulus manipulations should not be called by the same name. It is
possible to flip this reasoning and argue that “positive evidence” should
be used only for the stimulus manipulation (and the resulting behavioral
effect) but not for the confidence computation. However, historically,
the reason for adopting the name “positive evidence” for the stimulus
manipulation was the assumption that the manipulation works because
the underlying computation only considers the decision-congruent evi-
dence. Further, if one is to drop this computational assumption, then
there would seem to be no reason to adopt this specific name for the
stimulus manipulation. For example, under the interpretation that the
manipulation increases both positive and negative internal evidence,
then the label “negative evidence” manipulation should apply equally
well. The reason this term sounds odd is the fact that we judge the
manipulation name based on whether it conforms with the assumed
computation. Thus, to avoid confusion, we argue that it is best to reserve
“positive evidence” for the computation, but use theory-neutral lan-
guage for the stimulus manipulation.

Here we propose that the term “overall-strength manipulation” is the
most appropriate as it is general enough to capture the variety of ma-
nipulations in this class while remaining theory-neutral. In this lan-
guage, the “overall-strength manipulation” produces an “overall-
strength bias” where high-strength stimuli are judged with higher con-
fidence compared to low-strength stimuli even for matched accuracy.
We argue that even if it ultimately turns out that overall-strength ma-
nipulations produce confidence-accuracy dissociations via choice-
congruent computations, the clear separation of terminology for stim-
ulus manipulation vs. confidence computation would still be an asset.
And this separation is even more valuable if the choice-congruent
computation is ultimately found not to describe confidence judgments.

4.2. Confidence-accuracy dissociations and metacognitive inefficiency

A separate confusion sometimes arises when considering the rela-
tionship between confidence-accuracy dissociations and metacognitive
inefficiency. Metacognitive efficiency refers to measures that quantify
how well a participant can distinguish between their correct and
incorrect judgments given a certain level of task performance (Fleming
& Lau, 2014). Metacognitive inefficiency typically refers to the obser-
vation that confidence ratings are usually less predictive of accuracy
than the theoretical maximum (Maniscalco & Lau, 2012). Consequently,
metacognitive inefficiency is virtually synonymous with the idea that
confidence judgments are subject to metacognitive noise (Bang et al.,
2019; Boundy-Singer et al., 2023; Guggenmos, 2022; Mamassian & de
Gardelle, 2022; Maniscalco & Lau, 2016; Shekhar & Rahnev, 2021b). In
contrast, as can be seen in Section 3, confidence-accuracy dissociations
are explained by many mechanisms, but metacognitive noise is not
usually one of them. The reason is that metacognitive noise leads to
noisier trial-by-trial confidence ratings, but this noise is averaged out
over trials and does not reliably lead to one condition having higher
confidence than another. Therefore, metacognitive inefficiency, under-
stood as synonymous with metacognitive noise, is a phenomenon that is
mostly separate from confidence-accuracy dissociations. Relatedly,
models of metacognition successfully explain confidence-accuracy dis-
sociations if they include the mechanisms discussed in Section 3; the
inclusion of metacognitive noise in such models can improve the fits and
explain other effects but typically not the dissociation itself (one
exception here is Boldt et al., 2025 who used condition-dependent
metacognitive noise).

That said, metacognitive inefficiency can be considered in a broader
perspective as reflecting any suboptimality in confidence judgment.
Under this more expansive definition, some confidence-accuracy disso-
ciations that do not reflect normative computations (e.g., see Section
3.4) can be seen as examples of metacognitive inefficiency. It is in this
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sense that confidence-accuracy dissociations have been said to consti-
tute “model-free evidence for metacognitive inefficiency” (Shekhar &
Rahnev, 2021a). To avoid confusion, we suggest that future studies
should reserve the term “metacognitive inefficiency” to refer specifically
to confidence corruptions that happen within a single condition (which
are typically modeled as some type of metacognitive noise). Instead, the
broader sense of any suboptimality in confidence judgment implied by
Shekhar & Rahnev (2021a) should be conveyed more directly as “met-
acognitive suboptimality.”

4.3. The role of RT in confidence-accuracy dissociations

Shorter RTs are generally associated with both higher accuracy and
higher confidence (Pleskac & Busemeyer, 2010), making it important to
understand whether RT would be coupled to confidence or accuracy in
cases where these are dissociated. Kiani et al. (2014) argued that con-
fidence is causally affected by RT, which would predict that RT would
mostly follow confidence in cases of confidence-accuracy dissociations.
However, while most papers examining confidence-accuracy dissocia-
tions do not explicitly examine the role of RT, the papers that do
examine RT paint a complex picture.

Some early studies suggested that RT indeed follows confidence in
conditions of confidence-accuracy dissociations. This was true for
overall-strength manipulations that used Gabor patches (Samaha et al.,
2016), RDKs (Zylberberg et al., 2016), and ensembles of colored circles
(Boldt et al., 2019). However, other studies have failed to replicate this
pattern. For example, Rollwage et al. (2020) employed an overall-
strength manipulation with an RDK and showed that RTs followed ac-
curacy instead of confidence. RTs also followed accuracy when
comparing the effects of different manipulations on accuracy vs. confi-
dence (Fung et al., 2025) and in a study that obtained a confidence-
accuracy dissociation via criterion attraction (Rahnev, 2021a). A more
recent study that reported on three separate confidence-accuracy dis-
sociations in the context of multi-alternative perceptual judgments also
found a complex pattern of results such that RT followed confidence in
some cases, accuracy in other cases, and sometimes reflected a
compromise between these two variables (Xue et al., 2024).

Overall, these effects are inconsistent with any simple story of how
RT behaves in cases of confidence-accuracy dissociation. Given the in-
terest of building joint models of choice, confidence, and RT (Hellmann
etal., 2023; Herregods et al., 2023; Pleskac & Busemeyer, 2010), as well
as using RT as a proxy for confidence (Miyoshi et al., 2025), it is
important for future studies presenting confidence-accuracy dissocia-
tions to report on how RT behaves in these studies. This practice would
ultimately allow us to better understand the complex interrelationship
between accuracy, confidence, and RT.

5. Conclusions

This paper examined the confidence-accuracy dissociations reported
in the context of perceptual decision making. Section 2 organized the
many dissociations into several categories, Section 3 explored the
different explanations for these dissociations, and Section 4 delved into
several issues that the field should pay more attention to. Overall, the
review demonstrates the diversity of mechanisms behind confidence-
accuracy dissociations and should help researchers position any new
findings within the existing literature. Beyond this, the current paper
highlights five conclusions of particular importance.

First, confidence-accuracy dissociations are invaluable for under-
standing the nature of the confidence computation. Virtually any model
of confidence predicts that confidence and accuracy go together under
normal circumstances (because they almost always do). Therefore, the
ability to correctly explain circumstances where confidence and accu-
racy dissociate is critical for demonstrating the generalizability of
models. Going forward, researchers should focus on building models
that not only explain existing confidence-accuracy dissociations but that
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predict new ones (Shmueli, 2010).

Second, researchers should reserve the term “positive evidence” for
confidence computations and not use it to refer to stimulus manipula-
tions (see Section 4.1). The term currently can refer to both an experi-
mental paradigm and to a computational mechanism. This encourages
the notion that the success of the experimental paradigm provides direct
evidence for the computational mechanism. Because “positive evidence”
was originally intended as a computational mechanism, we advocate for
calling the experimental paradigm “overall-strength manipulation” and
have done so in this paper.

Third, confidence-accuracy dissociations are not, in and of them-
selves, evidence for non-normative computation. While such dissocia-
tions are by definition suboptimal for an agent with full information
about the world, humans rarely possess such complete information.
Virtually all existing explanations of confidence-accuracy dissociations
can be seen from a normative lens as either reflecting incomplete in-
formation about the environment (Khalvati et al., 2021), reasonable
assumptions about the environment (Rahnev et al., 2015), or cognitive
limitations (Rahnev, 2021a). These explanations are generally consis-
tent with the resource rationality research program (Lieder & Griffiths,
2019). Conversely, thinking about confidence-accuracy dissociations
from a purely normative perspective may also be counterproductive as it
tends to de-emphasize the critical role of the algorithmic considerations
that give rise to these dissociations. Overall, while confidence-accuracy
dissociations certainly have implications about the extent of human
optimality or suboptimality (Rahnev & Denison, 2018b), they do not
directly reveal whether the underlying computation is Bayesian or not.

Fourth, confidence-accuracy dissociations are not, in and of them-
selves, evidence for metacognitive noise (see Section 4.2). Indeed,
metacognitive noise leads to noisier trial-by-trial confidence ratings, but
this noise is averaged out over trials and does not reliably lead to one
condition having higher confidence than another. Therefore, meta-
cognitive noise itself does not typically lead to confidence-accuracy
dissociations, and existing dissociations are rarely explained by meta-
cognitive noise. Confidence-accuracy dissociations should thus not be
seen as evidence for metacognitive inefficiency as that term is typically
understood to be synonymous with metacognitive noise.

Finally, the role of RT in confidence-accuracy dissociations is a
critical topic for future research. Current findings about the role of RT in
confidence-accuracy dissociations are inconsistent: RT sometimes fol-
lows confidence, sometimes follows accuracy, and sometimes reflects a
compromise between these two variables. How RT behaves in cases
where confidence and accuracy dissociate has enormous implications
for understanding the computations that jointly determine choice,
confidence, and RT. Therefore, future studies should routinely report RT
in studies that demonstrate confidence-accuracy dissociations.

Confidence-accuracy dissociations are one of the best tools we have
for understanding not only the mechanisms of confidence but also how
sensory information is represented internally. Discovering new dissoci-
ations and finding better explanations of existing ones should remain a
central goal for the field.
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