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Introduction

* Large language models: Log probability: Dependent variable in a series of linear mixed effects analyses

» Excellent discriminatory capabilities (patients vs. controls) [1]

»  BUT not yet used to quantify or understand the most prominent People with schizophrenia fail to use People with schizophrenia exhibit a Within patients, selective global vs. local
language atypicality in schizophrenia - positive thought disorder context to the same degree as controls to | selective impairment in using global vs. deficits are strongly & specifically linked to
(disorganized speech) modulate the predictability of each word | Jocal context positive thought disorder

» Positive thought disorder: Clinical assessment they produce

» Relies on relationships between individual words (local context) at the 0.20 = .
expense of broader discourse coherence (global context) [2] 5 02 Z z 01

» Rating scales: subjective & time-consuming § § s

» Aim: To objectively and automatically characterize influence of global S o015 g 015 g
vs. local context on each word in natural speech samples k= E % 0.0

» To what extent does lexical predictability rely on global vs. local context % 3 010 =
in patients vs. controls? 5 010 3 S

. Does. Fhe degreg of selectivg dependgpce on local vs. global context g g g [E== Control Group % 04
specifically predict the severity of positive thought disorder? % oos —— Control Group :’vg 0.05 Sehizophrenia 3 .
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Age 22.24(SD = 4.37) 21.52(SD = 3.32) Not explained by differences in » Not explained by differences in overall
Sex F: 14; M: 56; NB: 0 F:12; M: 24; NB: 0 domain-general cognitive function symptom severity.
Mean Utterance Length (words) 72.80 (SD = 51.74) 94.60 (SD = 56.76) * No link to negative thought disorder
PANSS-8 Total? 25.48 (SD = 6.86) 8.00 (SD = 0.00) . .
TLI Disorganization® 1.00 (SD =1.21) 0.16 (SD = 0.26) *Global-vs.-local log probability selectively predicts positive thought disorder in first-episode schizophrenia
TLI Impoverishment? 0.56 (SD = 0.70) 0.14 (SD = 0.25) « Sensitive linguistic biomarker for fast, automated, objective quantification of language disorganization
apositive and Negative Syndrome Scale [3]; PThought and Language Index [4] « Facilitation of early detection of illness, symptom monitoring, prediction of outcome, trajectory of thought disorder over time

» May detect more subtle, subclinical atypicalities in communication that Impair psychosocial functioning
» Domain-general cognitive function: Assessed using Semantic Fluency, Digit- *Bridges clinical characterizations of thought disorder to neurocognitive evidence for selective deficits in the processing of global
Symbol Substitution, and the Trail Making Test (Part B) vs. local information in language comprehension

*Consistent with hierarchical generative models of psychosis [4]
» Uncertainty over global representations, represented over longer time-scales at the highest levels of the cortical hierarchy

. . . . — weaker predictions propagated down to lower cortical levels,
*Used GPT-3 to extract the log probability of each word while manipulating the — reduced suppression of lexical prediction error

amount of context the model had access to:

« Participants described 3 pictures for ~ 1 minute each — speech transcribed

Future Directions: Beyond GPT, which lacks the feedback connections that drive healthy language processing in the

| brain
‘ * Predictive coding [5-7]: Biologically plausible
| *Will allow us to explicitly simulate the effects of perturbed feedback on global vs. local lexical predictability
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