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METHODS

o Each participant (N = 43) underwent (à 8 blocks of 20 trials) of a random dot

kinematogramm with graded, individualized uncertainty while recording 31-active-electrodes EEG.

• baseline - no prediction/prior

• low-level prior - tone-motion association implicitly learned during training (implicit, perceptual, short-term)

• high-level prior - false belief in motion-altering glasses induced via cover story; reinforced in training

(explicit, cognitive, long-term)

Ø priors were learned under reduced (high coh.) and tested under elevated sensory uncertainty (low/medium coh.)

o Behavioral Prior Metrics (∅ 434.4 trials , 144,8 per cond.)

• Signal Detection Theory (SDT) – criterion (c)

• generalized Drift Diffusion Modeling (gDDM) – starting point

(static bias), drift rate (dynamic bias; as function of coherence)

Ø „good“ to „excellent“ parameter recovery (rrange = .84 - .92)

o EEG (∅ 459.1 epochs, 153 per cond.)

• 2D-cluster-based permutation t-tests (CBPTs) on Wavelet time-

frequency repr. (TFR) (cluster thresh t = "(.05); critical " = .05; 10.000 perm.)

• spectral paramterization6 of aperiodic 1/f activity and 

superimposed periodic peaks (excellent fits: R2 = 0.99; error = 0.03)

o Psychosis Proneness

• weighted composite score of Peters Delusion Inventory (PDI)7

and Cardiff Anomalous Perception Scale (CAPS)8

ANALYSIS

RESULTS

BEHAVIORAL (i) EEG (ii) PSYCHOSIS PRONENESS (iii)
• only high-level priors

shifted participants‘ 

criterion (c).

• drift rates, not 

starting points, were

biased toward prior-

congruent directions

in both conditions.

• starting points were

shifted toward

directions opposite

to drift biases (low-

level prior only)

p = .17
p = 5.55e-06

p = 3.72e-02
p = 1.32e-09

Hierarchical predictive processing models conceptualize perception as an inferential process in which priors are tested against sensory evidence across hierarchical

levels1. Classical hierarchical predictive coding (HPC) accounts propose that predictions are conveyed via distinct, low-frequency oscillations2, whereas recent work

suggests that active inference may instead be mediated by aperiodic transients3. Aberrant and compensatory precision-weighting of hierarchical priors has been

implicated in the pathogenesis of psychosis4,5. Isolating single attributes of hierarchical priors has led to inconclusive evidence regarding their neurobehavioral

mechanisms in perception and psychosis5. This project used a multi-modal prior operationalization, computational modelling and spectral EEG analyses to:

high-level prior

low-level prior

r = -.25 
p = .11

r = .29 
p = .06

• descriptive (!), anti-

proportional 

relation between

biases (drift rate) 

and psychosis

proneness

• ... driven by

hallucination

proneness (CAPS):

r = -.27, p = 0.08 
r = .36, p = 0.02

CONCLUSION
(i) BEHAVIORAL - shaped dynamic, rather than static

biases of evidence accumulation consistent with precision-weighted

integration of priors and sensory evidence

(ii) EEG – modulated aperiodic but not oscillatory

activity, highlighting the role of E/I-balance in HPC4

(iii) PSYCHOSIS – we find descriptive evidence for an anti-proportional, 

potentially compensatory relation of in psychosis.
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• CBPTs of TFRs showed no effect of condition on any

spectro-temporal cluster within 5-40 Hz, 0-1500ms (rel.  

cue onset)

• Spectral Parameterization revealed

to change aperiodic, but not periodic activity:

low- and high-level priors did not modulate occipital 

oscillatory activity.

shifted aperiodic activity indicates elevated

inhibition induced by

(i) advance a mechanistic understanding of , (ii) elucidate their neural

correlates, and (iii) characterize their modulation by psychosis proneness
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