
Accepted Manuscript

Title: Comprehensive review: Computational modelling of
Schizophrenia

Author: Vincent Valton Liana Romaniuk Douglas Steele
Stephen Lawrie Peggy Seriès

PII: S0149-7634(16)30735-7
DOI: http://dx.doi.org/doi:10.1016/j.neubiorev.2017.08.022
Reference: NBR 2926

To appear in:

Received date: 21-11-2016
Revised date: 8-7-2017
Accepted date: 30-8-2017

Please cite this article as: Vincent Valton, Liana Romaniuk, Douglas Steele,
Stephen Lawrie, Peggy Serigravees, Comprehensive review: Computational modelling
of Schizophrenia, <![CDATA[Neuroscience and Biobehavioral Reviews]]> (2017),
http://dx.doi.org/10.1016/j.neubiorev.2017.08.022

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.neubiorev.2017.08.022
http://dx.doi.org/10.1016/j.neubiorev.2017.08.022


Page 1 of 75

Acc
ep

te
d 

M
an

us
cr

ip
t

Comprehensive review: Computational modelling of
Schizophrenia
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Abstract

Computational modelling has been used to address: (1) the variety of symp-

toms observed in schizophrenia using abstract models of behaviour (e.g. Bayesian

models– top-down descriptive models of psychopathology); (2) the causes of

these symptoms using biologically realistic models involving abnormal neuro-

modulation and/or receptor imbalance (e.g. connectionist & neural networks

– bottom-up realistic models of neural processes). These different levels of

analysis have been used to answer different questions (i.e. understanding be-

havioural vs. neurobiological anomalies) about the nature of the disorder. As

such, these computational studies have mostly supported diverging hypotheses

of schizophrenia’s pathophysiology, resulting in a literature that is not always

expanding coherently. Some of these hypotheses are however ripe for revision

using novel empirical evidence.

Here we present a review that first synthesises the literature of computational

modelling for schizophrenia and psychotic symptoms into categories support-

ing the Dopamine, Glutamate, GABA, Dysconnection and Bayesian inference

hypotheses respectively. Secondly, we compare model predictions against the
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