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Abstract

A central controversy in current studies of conscious perception concerns whether

confidence judgements directly reflect the reliability of a perceptual - or cognitive -

process, as suggested by Bayesian models, or alternatively, whether they are driven
S by other factors, such as subjective phenomenology. The Bayesian view enjoys
popularity in both the computational and animal literatures, and stipulates that
confidence and perceptual evidence share common neural substrates. The
alternative view portrays confidence as dependent on a late-stage estimation
process, itself dissociable from the actual reliability of signals. This second possibility
would support the higher-order view of conscious perception as well as the global
workspace theory. Yet, at least in humans, experimental tools have so far lacked the
resolution to untangle these issues convincingly. Here, we overcome this challenge
by employing a combination of machine learning, mathematical modeling, functional
magnetic brain imaging (fMRI) and psychophysics. We first demonstrate that the
neural representations of confidence, perceptual content and correctness of
-behavioral responses are only shared to a limited extent, particularly in frontoparietal -
areas. Then, through the recently-developed method of decoded neurofeedback
(DecNef), we systematically manipulated multivoxel correlates of confidence in a
frontoparietal network to up- and downregulate confidence in perceptual decisions in
naive participants. Importantly, this was done without the participants's knowledge of
the purpose of the neurofeedback procedure. By applying nonlinear mathematical
modeling, we show that in sequential training sessions within the same participants,
both increases and decreases of confidence are possible. Specifically, we
demonstrated preserved confidence levels after an interval of one week as well as a
weaker effect of DecNef in the second week. Our results provide clear
neuroscientific evidence that confidence can be dissociated from perceptual
performance. Further psychophysical analyses ruled out accounts based on simple
shifts in criterion or reporting strategy for confidence. These findings challenge the
normative views and support the late-stage model of confidence and metacognition.
Furthermore, these results are interpreted in the context of reinforcement learning,
and they provide important constraints on real-time multivariate fMRI applications to
basic neuroscience as well as therapies for cognitive and mental disorders.
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