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Abstract

Research into decision confidence, i.e. the subjective
feeling about the correctness of a decision, indicates
important links between pervasive confidence biases
and a variety of real-life outcomes and psychiatric
symptoms. While decision confidence is traditionally
studied in isolation, recent theoretical accounts posit
that such “local” confidence about decisions
interacts with global confidence, i.e. the general
feeling about the ability to perform a task. Here, we
provide empirical and modelling evidence for such
bidirectional influences. Using a manipulation of
global confidence, we measured both constructs in a
perceptual decision paradigm. We found that local
confidence is indeed informed by global confidence
in addition to accuracy and RTs, while global
confidence is informed by local confidence rather
than accuracy and RTs. By explicitly modelling global
confidence in a signal-detection theory framework,
we provide computational evidence for bidirectional
interactions between local and global confidence that
explain the pervasive nature of confidence biases.
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Introduction

Every decision we make is accompanied by a
sense of confidence about its correctness. Metacognition
research, which studies the higher-order thoughts we
have about our own thinking, typically studies such
decision confidence in isolation. However, a recent
theoretical proposal (Seow et al, 2021) posits that
metacognition is best described as a hierarchy, in which
local confidence interacts with the general feeling one has
about their ability to perform a task, i.e. global confidence.
In the current study, we aimed to provide empirical
evidence for such bidirectional influences between local
and global confidence.

Method

Participants (N=40) performed two perceptual
decision-making tasks, but received manipulated
feedback (within-subject) during the training phase of
each task. By respectively telling participants they scored
among the best/worst participants, this previously
validated paradigm (Van Marcke et al., 2024) causally
induced positive/negative feelings about the ability to
perform the task without affecting objective performance.
Participants then proceeded with a manipulation-free
testing phase, rating their local confidence in each
decision and their global confidence every 10 trials. By
doing so, we could track naturally occurring interactions
between local and global confidence, while the feedback
manipulation allowed us to compare these interactions
both in the context of underconfidence (i.e. negative
feedback) and overconfidence (i.e. positive feedback).

Results

Behavioural results. As expected, participants
were more/less confident after positive/negative
feedback both locally and globally (p<.001), despite
unaffected accuracy and reaction times (p>.05),
indicating a selective, direct influence of our
manipulations on second-order but not first-order
cognition. Next, we tested the hypothesised
bidirectional influences between both confidence
levels statistically. Top-down, local confidence was
best predicted by a model including global confidence
as a predicting factor (p<.01) on top of the expected
predictive value of feedback, accuracy and reaction
time (p<.05). Bottom-up, we found that the most
reliable predictors for global confidence were the local
confidence ratings of the preceding 10 trials (all
p<.05) rather than accuracy or reaction times. A
recency effect indicated that the predictive value of a
local confidence rating was higher for trials closer to
upcoming global confidence queries.



Computational results. To provide mechanistic
insights into these bidirectional influences, we
explicity modelled global confidence in a signal
detection theory framework as expected d' (ed)
(Rahnev et al., 2015), i.e. an observer’s subjective
belief about the distance in underlying choice
distributions and hence, difficulty of the task. An
observer assuming a high ed’ thus internally
represents the underlying distributions for each
choice alternative as having little overlap, which
conceptually is associated with holding high global
confidence as the observer believes the task to be
easy (see Fig. 1A). To model recurrent interactions
with local confidence, our model:

(i) assumes ed’ to be a running average of
local confidence, with a weighting factor 6
determining the strength of updating:

ed, =1 —-0)+ed._; + 0 * conf,_,

where t=trial

(i) sets the criteria used to compute local
confidence as a function of ed’ (Fig. 1A, middle):

dar
— where t=trial

Cconf,t = Ceonft—1 * odr

This leads to over-/under-confidence when ed’results
in more/less liberal confidence criteria than optimal
given the actual difficulty (d’), respectively. Indeed,
such a model successfully replicated all of our
behavioural findings, most importantly our finding that
high/low local confidence results in respective
high/low global confidence, which in turn leads to
high/low local confidence on upcoming trials (Fig.
1B). This model outperformed alternative models
which (i) updated ed’ based on the difference
between c,,r. and average confidence (Rahnev et
al., 2015) or (ii) set ed’ equal to the mean confidence
of the past 10 trials.
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Discussion

Combining statistical and computational
methods, our study provides empirical and modelling
evidence for continuous, bidirectional local-global
confidence interactions. Moreover, by demonstrating
how local under- or overconfidence can be
maintained over time by self-sustaining interactions

under- and overconfidence. This is a first step
towards uncovering the interplay between local
decision confidence and higher-level forms of
confidence such as global or even self-confidence,
which helps bridging the gap between empirical work
on confidence and clinical practice.
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