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Background

• Language disturbances are a core 

feature of schizophrenia: semantic 

processing deficits – overt 

disorganization.1

• Successful language processing, 

especially during environmental 

uncertainty, relies on the generation of 

semantic predictions.2

• Predictive Coding theories report an 

overreliance on higher-level semantic 

predictions across different disease 

stages.3

Question

Do individuals with increased schizotypal 

traits and patients with acute psychosis 

compared psychotic remission generate 

semantic predictions from a larger 

semantic space during sentence 

processing? 
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Semantic Similarity Analysis: Preliminary Findings 

N = 165

108f, 57m

SPQ (0-49)

Mean = 10.64

SD = 10.56 

Discussion

Lower semantic similarity in subclinical schizotypy may reflect a broader semantic space (wider/global 

priors), contrasting with acute psychosis (narrower/local priors). These findings suggest a shift from 

earliest to chronic disease stages possibly. Furthermore, later stages may also be impacted by a stronger 

cognitive decline.

Next steps

• Updated language model (GPT4) to improve characterization of semantic information extraction. 

• Analysis by entropy condition to investigate the impact of sentence predictability. 

• Mixed-model analysis to combine integrate all tasks aspects (e.g. channel number) and random effects.
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Predictive Coding Theory

Predictive Language Paradigm 

Samples

N = 59

37f, 20m

SPQ (21-178)

Mean = 81.80 

SD = 42.38 

SCZ = 17

5f, 12m

CON = 20

8f, 12m

PANSS pos

Acute psychosis: 

Mean = 22.0

SD = 2.68,

Psy. Remission:

Mean = 12.0 

SD = 2.61 

LLM Approach

• Pre-trained German BERT 

model and tokenizer

• Extract high dimensional  

semantic information 

(embeddings) for 

presented and perceived 

words

• Cosine Similarity between 

the embeddings of 

presented and perceived 

words (cosine of the angle 

between two vectors in a 

multi-dimensional space) 

Data set 1 (N=165) shows decreasing

semantic similarity between the presented

and perceived word predictions in individuals

with increasing spq (binary score).

Data set 2 (N=59) generally replicates

findings from data set 1, using a 5-point spq

score, but showing some variation for the

individual subscores.

In contrast to data set 1&2, data set 3 shows

significant differences in the correlations of

semantic similarities and symptoms between

acute psychosis and psychotic remission.
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