The Epistemic Innocence of Predictive Processing:
Precision-Weighting and the Myth of Epistemic Circularity”

Abstract. The predictive processing (PP) framework posits that perception is a pro-
cess of hierarchical Bayesian inference wherein top-down prior expectations constantly
shape sensory experience. Epistemologists have recently argued that this top-down
influence threatens the foundational role of perception in justifying belief. If what we
perceive is heavily determined by what we already believe, then using perceptual expe-
rience to justify those very beliefs seems to involve a vicious epistemic circularity—a
structural analogue to the problem of cognitive penetration. This paper argues that
the charge of epistemic circularity against PP rests on a fundamental misunderstanding
of the predictive architecture. Critics focus on the generative model (the priors) while
neglecting the epistemic role of precision-weighting (the brain’s estimation of sensory
reliability). I introduce a novel epistemic framework, Precision-Weighted Reliabilism
(PWR), which demonstrates that top-down effects in PP do not entail vicious circular-
ity. Under PWR, an experience loses its justificatory force not when it is shaped by a
prior, but only when the precision-weighting mechanism systematically fails to track
the statistical structure of the environment. Consequently, predictive perception, even
when heavily penetrated by prior beliefs, remains epistemically innocent.

1. Introduction

Perception has traditionally been conceived as a bottom-up process, a passive reception of
sensory data that serves as the neutral arbiter of empirical truth. This foundationalist picture
provides a straightforward account of epistemic justification: our beliefs about the external
world are justified because they are grounded in the objective, unvarnished deliverances of
perceptual experience. In recent years, however, this picture has been challenged by the
ascendancy of the predictive processing (PP) framework in cognitive science and philosophy
of mind (Clark 2013; Hohwy 2013; Friston 2010). According to PP, perception is not a
passive, bottom-up accumulation of features, but an active, top-down process of hierarchical
Bayesian inference. The brain is essentially a prediction machine, constantly generating
hypotheses (priors) about the hidden causes of sensory input and updating these hypotheses
based on prediction errors.

While PP offers an elegant, unifying theory of brain function, it has precipitated a pro-
found epistemic crisis. If our perceptual experiences are heavily determined by our prior
expectations, beliefs, and affective states, then the epistemic independence of perception

is compromised. This is the structural analogue of the problem of cognitive penetration
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(Macpherson 2012; Stokes 2013). Susanna Siegel (2012, 2017) has famously argued that
cognitively penetrated experiences can suffer an “epistemic downgrade.” If a subject’s unjus-
tified belief B cognitively penetrates their perceptual experience E, such that E represents
the world in a way that confirms B, it seems epistemically illegitimate for the subject to
then use E as justification for B. Doing so amounts to a vicious epistemic circularity.

Critics have seized upon PP as evidence that cognitive penetration is not a marginal
phenomenon, but a ubiquitous feature of all perception (Vance 2015). If PP is true, the
argument goes, then our perceptual states are always “hijacked” by our priors, rendering
them structurally incapable of providing independent justification for our beliefs. We are
trapped in a Bayesian echo chamber.

This paper argues that this pessimistic conclusion is false. The charge of ubiquitous
epistemic circularity rests on an incomplete and ultimately flawed understanding of the PP
architecture. I argue that epistemologists have focused myopically on the role of priors
in shaping the posterior percept, while systematically neglecting the crucial computational
mechanism that mediates this relationship: precision-weighting.

In Section 2, I outline the PP framework and formalize the threat of epistemic circu-
larity it supposedly entails. In Section 3, I unpack the mathematics and mechanics of
precision-weighting, arguing that the brain does not merely predict sensory input, but also
continuously estimates the reliability (precision) of its own prediction errors. In Section 4,
I develop a novel epistemic account, Precision- Weighted Reliabilism (PWR). I argue that
under PWR, a prior-driven perceptual experience suffers an epistemic downgrade if and only
if the precision-weighting mechanism fails to accurately track the inverse variance of envi-
ronmental noise. I demonstrate that when precision-weighting functions properly, top-down
effects—even those originating from biased priors—are epistemically innocent, as they re-
main structurally vulnerable to falsification by reliable sensory signals. Section 5 anticipates
and replies to objections regarding maladaptive priors and the internalist-externalist divide.
Section 6 concludes.

2. The Predictive Mind and the Threat of Circularity

To understand the epistemic threat posed by predictive processing, we must first articulate

the basic computational architecture of the framework.

2.1 The Architecture of Predictive Processing

The core thesis of PP is that the brain is a multi-level hierarchical inference system that
seeks to minimize prediction error (or variational free energy). At each level of the cortical
hierarchy, the system maintains a generative model of the hidden causes of its sensory inputs.
Let h represent the hidden causes in the environment, and e represent the sensory evidence
(input). The brain’s task is to determine the most probable hidden causes given the sensory
input, which is captured by Bayes’ theorem:



P(elh)P(h)
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Here, P(h|e) is the posterior probability (the resulting percept), P(e|h) is the likelihood
(the probability of the sensory data given the hypothesis), and P(h) is the prior probability

P(hle) =

(the system’s pre-existing expectations).

Instead of computing the posterior directly—which is computationally intractable—the
brain minimizes the discrepancy between its predictions (based on the prior) and the actual
sensory input (the likelihood). This discrepancy is the prediction error.

The architecture is hierarchical. Higher cortical levels send predictions down the hierarchy.
Lower levels compare these predictions against incoming sensory data and send the resulting
prediction errors up the hierarchy to update the generative model. The process continues
until prediction error is minimized across the entire network (Clark 2013). Thus, the percept
we ultimately experience is the brain’s “best guess” (the posterior) that optimally balances
top-down priors with bottom-up sensory evidence.

2.2 The Epistemic Downgrade and Bayesian Hijacking

The epistemological problem arises because the posterior percept P(h|e) is inherently a
compromise between the sensory input and the prior expectation. If the prior P(h) is
sufficiently strong, it can overpower the sensory evidence, resulting in a percept that aligns
with the prior even if the sensory data is ambiguous or contradictory.

Consider Siegel’s (2012) case of “Angry Looking Jack.” Jill believes, without justification,
that Jack is angry at her. When Jill looks at Jack, whose expression is objectively neutral,
her unjustified prior belief penetrates her visual experience, causing her to perceive Jack’s
face as expressing anger. Jill then uses this angry-looking experience to justify her belief
that Jack is angry.

Siegel argues that Jill’s experience suffers an epistemic downgrade. Because the experi-
ence was generated by the very belief it is supposed to justify, it cannot provide independent
epistemic support for that belief. The justification is viciously circular.

If predictive processing is true, this phenomenon is not a pathological exception; it is
the rule. Perception is always an amalgamation of prior expectations and sensory data.
As Vance (2015, p. 119) notes, “if PP is correct, perceptual experience is always cognitively

penetrated.” Let us formalize this threat, which I call the Argument from Bayesian Hijacking
(ABH):

1. The PP Premise: All perceptual experiences are constituted by posteriors that are
heavily determined by top-down prior beliefs/expectations.

2. The Downgrade Principle: If a perceptual experience E is heavily determined by a
prior belief B, then E cannot provide independent, non-circular epistemic justification
for B (or beliefs homologous to B).



3. The Ubiquity Conclusion: Therefore, all perceptual experiences lack independent
justificatory force for the prior beliefs that shape them, leading to pervasive epistemic
circularity:.

If ABH holds, the foundationalist project in epistemology is dead, and we are left with a

severe form of epistemic coherentism wherein our percepts merely echo our prejudices.

3. The Myth of the Unchecked Prior and the Role of Precision

The Argument from Bayesian Hijacking rests on a fundamentally flat reading of the pre-
dictive processing architecture. It assumes that top-down influence functions simply by
overwhelming bottom-up signals. This overlooks the central regulatory mechanism of the
predictive mind: precision-weighting.

3.1 The Mathematics of Precision

In Bayesian inference, uncertainty is just as important as the prediction itself. When the
brain combines a prior and a likelihood to form a posterior, it does not merely average
them. It weights them according to their relative reliability or precision (denoted by II or
w). Precision is mathematically defined as the inverse variance (0?) of a distribution:
1
H — ;

When generating a posterior, the brain must estimate not only the mean of the sensory
input but also its variance (i.e., how noisy or reliable the signal is). The influence of the
prior relative to the likelihood is determined by their respective precisions.

For Gaussian distributions, the mean of the posterior (ips:) is a precision-weighted av-

erage of the prior mean (p,;,r) and the sensory evidence (fisensory):

Hprior Hsensory

Hprior +
Hprio'r + Hsensory

In the neural implementation of PP, precision-weighting acts as a gain control mechanism

,U/sensory

Hpost =
Hprior + Hsensm‘y

(often associated with neuromodulators like dopamine and acetylcholine) on prediction error
units (Friston 2010). If the brain expects the sensory environment to be noisy or ambiguous
(e.g., driving in heavy fog), it assigns low precision to the incoming prediction errors (Ilensory
is low). Consequently, the prediction errors are attenuated, and the prior dominates the
posterior. Conversely, if the sensory environment is clear and reliable (e.g., reading a book
in bright daylight), the brain assigns high precision to the prediction errors (Ile,sory is high).
The prediction errors are amplified, forcefully updating the generative model and overriding
the prior.



3.2 Epistemic Vulnerability

The crucial insight here is that the influence of a prior belief B on an experience E is
never fixed. It is dynamically modulated by the brain’s meta-cognitive estimation of sensory
reliability:.

Critics who endorse the Argument from Bayesian Hijacking imagine an unchecked prior—
a prior that imposes itself on sensory data indiscriminately. But in a healthy predictive
system, priors are strictly governed by precision dynamics. A top-down prediction only
dominates perception when the system has calculated that the bottom-up signals are too
noisy to be trusted.

This introduces a vital epistemic property that I call structural vulnerability. Even if a
prior P(h) heavily shapes a percept at time ¢;, that prior remains structurally vulnerable to
falsification at time t,, provided that the sensory input attains high precision. The system
is designed to relinquish its priors when confronted with high-precision prediction errors.

Therefore, the fact that an experience is shaped by a prior does not mean the experience
is hopelessly circular. The experience is the result of a rational, mathematically optimal
balancing of internal knowledge and external evidence. Epistemic circularity only arises if
the prior somehow inoculates itself against high-precision contradictory evidence. In the
next section, I will argue that such inoculation only occurs when the precision-weighting

mechanism itself breaks down.

4. Precision-Weighted Reliabilism (PWR)

If the mere presence of top-down priors does not entail an epistemic downgrade, what does?
To answer this, we must shift our epistemic focus from the content of the generative model
(the priors) to the meta-computational reliability of the precision-weighting mechanism. I
propose a new epistemological framework: Precision- Weighted Reliabilism (PWR).

4.1 The Core Thesis of PWR

Standard process reliabilism (Goldman 1979) holds that a belief is justified if it is the product
of a reliable cognitive process—one that produces a high ratio of true to false beliefs. In the
context of predictive processing, perception is the process of minimizing precision-weighted
prediction error.

PWR adapts this insight by positing that the epistemic status of a perceptual state
depends primarily on the reliability of the system’s precision estimations.

Precision-Weighted Reliabilism (PWR): A perceptual experience F, formed via
the integration of prior P(h) and sensory evidence e, provides prima facie justification for a
corresponding belief B if and only if the system’s precision-weighting mechanism (IT) reliably

tracks the objective signal-to-noise ratio of the environment.



Under PWR, an experience suffers an epistemic downgrade not because it was shaped by
a prior, but because the precision assigned to the sensory prediction error was structurally
systematically mismatched with the actual environmental noise.

4.2 Solving the Downgrade Problem

Let us return to Jill and Angry Looking Jack. Why does Jill's experience seem epistemically
defective? Under standard interpretations, it is because her unjustified belief (“Jack is
angry”) cognitively penetrated her vision.

Under PWR, we can provide a much more rigorous explanation. Jill’s visual system ex-
pects to see anger. When confronted with Jack’s neutral face, a prediction error is generated.
In a healthy system in good lighting, this prediction error should be assigned high precision,
driving an update to the prior and resulting in a neutral percept. For Jill to actually see
Jack as angry, her predictive system must be doing one of two things:

1. Contextual Ambiguity (The Innocent Case): The environment is genuinely noisy
(e.g., Jack’s face is in shadows, or his micro-expressions are deeply ambiguous). In this
case, the brain correctly assigns low precision to the sensory input. By Bayesian math,
the prior dominates, and Jill sees Jack as angry. Under PWR, this experience does
not suffer an epistemic downgrade. Given the lack of reliable data, relying on priors is
the statistically optimal way to parse the world. The justification may be weak, but
it is not viciously circular; it is a rational response to uncertainty.

2. Precision Pathologies (The Downgrade Case): The environment is clear (Jack’s
neutral face is brightly lit), but Jill’s emotional state (anxiety/fear) acts as an aberrant
neuromodulator, artificially dampening the precision of incoming visual prediction er-
rors. Her brain treats clear sensory data as if it were highly noisy. The prior dominates

improperly.

It is only in the second case that an epistemic downgrade occurs. The circularity arises not
from the presence of the prior, but from a malfunction in the precision-weighting mechanism,
which effectively deafens the system to disconfirming evidence.

This maps elegantly onto empirical findings in psychiatry. Fletcher and Frith (2009)
have argued that positive symptoms of schizophrenia (hallucinations and delusions) are best
explained precisely by failures of precision-weighting. If the brain assigns aberrant high
precision to random noise, it builds rigid, delusional priors to explain that noise. If it assigns
aberrant low precision to incoming sensory data, it hallucinates by allowing priors to dictate
perception unchecked by reality.

PWR allows us to draw a principled line between normal top-down perception and epis-
temically downgraded perception. Normal perception involves priors that are constantly
subjected to precision-weighted reality-testing. Downgraded perception involves a break-

down of the reality-testing mechanism itself.



5. Objections and Replies

5.1 Objection 1: Implicit Bias and Maladaptive Priors

A critic might object that PWR is too permissive. Consider a subject, John, who harbors an
implicit racial bias. He holds a strong prior that young men of a certain race are likely to be
carrying weapons. When John sees a young man holding a cell phone in ambiguous lighting,
his prior dominates, and he perceives a gun. Under PWR (Case 1 above), if the lighting
is genuinely ambiguous, the precision of the sensory data is low, and the prior’s dominance
is mathematically optimal. Does PWR imply that John’s racist percept is epistemically
justified?

Reply: We must distinguish between statistical optimality and epistemic justification of
the prior. PWR states that the perceptual process is functioning optimally given the priors
and the precision estimates. However, the resulting perceptual state’s justificatory power for
subsequent beliefs depends on the epistemic standing of the prior itself.

In Bayesian inference, a posterior becomes a new prior for future inferences. If John’s
prior was formed through a history of epistemically defective processes (e.g., consuming bi-
ased media, stereotyping without evidence), then the prior itself is unjustified. While the
computational mechanism of precision-weighting in the specific instance may be function-
ing correctly (properly down-weighting ambiguous sensory data), the resulting experience
inherits the epistemic defect of the historical prior.

Furthermore, PWR provides a mechanism for correcting implicit bias. If John enters a
brightly lit room (high precision sensory data), the prediction error (seeing a phone, not a
gun) will be assigned high precision. If his predictive system is healthy, it must update the
prior. If John continues to see a gun even in high precision environments, his system suffers
from the precision pathology (Case 2), and the experience is downgraded by PWR. Thus,
PWR is not overly permissive; it simply locates the epistemic defect correctly—either in the

historical formation of the prior, or in a pathological failure of precision-weighting.

5.2 Objection 2: The Internalism vs. Ezxternalism Mismatch

A traditional internalist might object that PWR is fundamentally externalist. The subject
(Jill) has no introspective access to her brain’s precision-weighting computations. From
Jill’s first-person perspective, she just sees Jack as angry. If epistemic justification requires
that the subject have internal access to their justifying grounds (Conee and Feldman 2004),
then PWR fails as a theory of justification, because Jill cannot know whether her precision
mechanism is functioning reliably.

Reply: It is true that PWR is an externalist framework, specifically a species of reliabil-
ism. However, the Predictive Processing framework fundamentally challenges the internalist

assumption that the phenomenology of perception is transparently separable from its etiol-

ogy.



In PP, phenomenal experience just is the content of the top-down generative model
that best explains away precision-weighted prediction errors. There is no “raw sensory feel”
distinct from the brain’s inferences (Clark 2013). Because perception is inherently inferential,
evaluating its epistemic status requires evaluating the reliability of the inference mechanism.

Moreover, while the subject lacks introspective access to the mathematical computation of
precision (IT), they do have access to phenomenal correlates of precision. We feel uncertainty.
We experience the difference between clearly seeing a face in daylight and straining to see
a face in the fog. These feelings of perceptual confidence are the subjective manifestations
of precision-weighting (Friston 2010). Therefore, the internalist requirement is partially
satisfied: subjects have introspective access to the phenomenal proxies of the externalist
reliability conditions. When a subject ignores these phenomenological cues of low precision
and forms absolute, dogmatic beliefs based on ambiguous percepts, they are committing an
epistemic error accessible from the first-person perspective.

5.8 Objection 3: Diachronic Circularity and the Echo Chamber

Even if precision-weighting prevents synchronic circularity (at time ¢), might PP lead to di-
achronic circularity over time? If our priors subtly guide our attention (active inference) to
sample the environment in ways that confirm the prior, we might create a self-fulfilling epis-
temic echo chamber. The precision mechanism would be functioning normally, but we would
selectively harvest only high-precision data that confirms our biases, ignoring contradictory
data.

Reply: This is a formidable objection, pointing to the concept of active inference in
PP. In active inference, the organism minimizes prediction error not just by updating its
internal model (perception), but by acting on the world to make the sensory data fit the
model (action).

However, mathematical modeling of active inference reveals a built-in safeguard against
this epistemic echo chamber: the imperative to minimize expected free energy, which includes
an epistemic value term (sometimes called information gain or intrinsic motivation) (Friston
et al. 2015). A mathematically optimal predictive system does not just seek to confirm its
priors; it is intrinsically driven to seek out novel, high-precision data to resolve uncertainty.

Organisms that solely sample confirming data get stuck in local minima of free energy.
From an evolutionary perspective, such organisms are highly vulnerable to sudden environ-
mental changes and tend not to survive. A properly functioning predictive agent exhibits
exploratory behavior, actively seeking out potential falsifiers to maximize the long-term
robustness of its generative model. Therefore, while diachronic circularity is a risk for patho-
logical systems (analogous to confirmation bias), the fundamental mathematical architecture
of PP actively selects against it through the drive for epistemic foraging.



6. Conclusion

The advent of predictive processing in cognitive science demands a fundamental recalibration
of our epistemological theories. The traditional foundationalist picture, which relies on a
passive, bottom-up flow of unvarnished sensory data, is biologically implausible. Perception
is intrinsically top-down, deeply entangled with our prior beliefs, expectations, and affective
states.

However, as I have argued in this paper, we need not succumb to the epistemic despair
of ubiquitous circularity. The Argument from Bayesian Hijacking fails because it treats the
prior as an unchecked tyrant, ignoring the intricate, meta-cognitive regulation provided by
precision-weighting.

By introducing Precision- Weighted Reliabilism (PWR), I have demonstrated that top-
down influence in perception is epistemically innocent as long as the precision-weighting
mechanism accurately tracks environmental reliability. Our percepts are not mere echoes
of our prejudices; they are highly sophisticated, precision-weighted hypotheses that remain
fundamentally structurally vulnerable to the friction of reality.

When epistemic downgrades do occur—such as in cases of severe cognitive penetration
or delusion—they are not the result of the predictive architecture working normally, but of
the precision-weighting mechanism breaking down. Ultimately, predictive processing does
not destroy the epistemic authority of perception; it reveals the profound computational
sophistication required to achieve it.
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