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Background

A Higher hierarchical _
Schizophrenia is associated with a wide range of language alterations'?. Interestingly, the recent predictive coding account does , levels ROStEHIOL
. . . . . . . rior
not only provide a testable theory for the explanation of positive symptoms in schizophrenia®*, but is also one of the most -/ \-
.. . . c¢ . . . . L . . Predlctlve S A
promising theories of language processing>°. Experimental evidence of the predictive coding account of psychosis is inconsistent; odel AN

therefore, a hierarchical approach has been put forward, which suggests an overweighing of sensory likelihood at lower levels

(e.g., early sensory processing areas) due to increased dopamine activity causing aberrant salience and potentially leading to

delusions, while an overweighting of prior beliefs at higher levels, potentially caused by altered glutamatergic receptor signalling,

and potentially leading to hallucinations3. This study therefore addresses the following questions: n,, = 1/02,, Likelihood
It

post = Tlpr + T Input /\
upost = u‘pr(npr/npost) + p‘lik(nlik/npost)

= p‘pr + (T[Iik /T[post)*(p‘lik_ p‘pr)

(1) How does the use of prior knowledge relative to sensory information change in a predictive language task when patients with
schizophrenia transition from acute psychosis to psychotic remission?
(2)Is an overreliance on prior semantic knowledge linked to specific symptoms in a state of acute psychosis or remission?
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Methods

Semantic Prior Sensory Evidence Clarity Rating Posterior Recording Confidence Rating Pa rtl(il.pantST.
ime ime
— The ship disappeared into il L How clear was the L E L How sure are you — ooint 1 point 2
the thick ..T08 last word? ! about your answer? Patients

N (F/M) 6/15 1/8

ST . . o Age (SD)  36.9 39.2
Predictability measured in Sensory noise degradation in Perceived clarity, subject Perceived word (correct Confidence in the answer, (10.7)  (10.9)
entropy (low/medium/high)

four levels of clarity specific score: word, task-based subject specific score: PANSS 30 8 54 7
Surprisal of sentence final Precision of the prior hallucination, nothing) Precision of the posterior total (15.9)  (14.1)
word in cloze probability DANSS 211 12 9
Prior probability of the Influence of new evidence (right - positive (3.3) (3.4)
Entropy - pre-d-iction — cloze or wrong) anq prior information PANSS 0.8 17 1
- probability of the word the (cloze probability of the uttered ,
person uttered 1 word) > prediction error negative (6.6) (5.6)
Clarity Rating . :
Pm;|n; = Pm; + —— (édm;,n; — Pm;) PANSS 389 247
| N vi+ 1 general (8.8) (6.7)
S The posterior probability
ensor}’ of the word that has been Controls
Degradation oerceived.
\2 N (F/M) 6/7 5/6
Age (SD) 33.3 31.4
Cloze - log(vj) = B1jli] + p2jli] * channelsi + B3jli] x entropyi + p4jli] x clozey,; + B5jli] * clarityi (13.3) (12.2)
/rior Weight Pkj = akj + ykspqj PANSS: Positive and Negative
O akj ~ N(0,0.2) Symptom Scale
’ vk ~ N(0,0.2)
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Performance Results Modelling Results
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Entropy Condition Channel Number: [l 12 [l 6 Y Entropy ~ P1; —e—— ~ P2 - e ~ P31 ——
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— Patients show slightly more task-based hallucinations (TBH) during acute psychosis, but much more variance | ' ' _ _
_ N _ _ _ o _ _ o Sensory 1 0 Prior Sensory 1 0 1 Prior Sensory 1 0 Prior
— Higher positive symptoms are linked to higher clarity rating in acute psychosis, but not in remission 5 ot
rior wei
—> Patients show more variance in clarity rating across levels of entropy and degradation compared to controls 5
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Imepoint P1 Delusions P2 Conceptual disorganisation P3 Hallucinatory behaviour
COnCIUSIOn Intercept 1 ———— ———— ————
Channels Nr, | ~ —=—m—— {  —— | ———
This study provides quantified evidence for a general overweighting of Entropy ———— - ——— - ————
. - . . . . . . . Cloze PrOb ] — e e— - —— e —— . —— e ——
prior beliefs during a psychotic state in chronic schizophrenia, which P11 ———— P2 | ——— P3 . ————
. : : .. ) ) ) Channels ~ P11 ——— ~ P2 - e — ~ P3 |  ——
normalises during psychotic remission. Importantly, the prior weight is Entropy ~ P1- ——— ~py | e - R
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differently impacted by different positive symptoms, providing a P
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mechanistic explanation underlying different psychotic symptomes. Prior weight
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