
Thursday, April 16

09:30 - 10:00 Coffee breakfast

Session 1 - Motivation disorders

10:00 - 10:35
Fabien VINCKIER - Sorbonne Université, Paris
Why not try harder? Computational approach to motivation deficits in neuro-psychiatric diseases

10:35 - 11:10
Raphaël LE BOUC - Institut du Cerveau et de la Moelle Épinière, Paris
Computational approach to motivation deficits in neurological disorders

11:10 - 11:45
Yulia WORBE - Hôpital Saint-Antoine, Paris
Pathophysiology of Tourette disorder: the insights from computational models

Lunch break

Session 2 – Schizophrenia

13:30 - 14:05
Valentin WYART - Inserm / Ecole Normale Supérieure, Paris
Premature commitment to imprecise and uncertain beliefs in a pharmacological model of psychosis

14:05 - 14:40
Renaud JARDRI - Université de Lille
Circular Inference and Hallucinations in Schizophrenia

14:40 - 15:10 Coffee break

Session 3 - Addiction

15:10 - 15:45
Serge AHMED - Centre National de la Recherche Scientifique (CNRS), Paris
Lost in computation: the case of cocaine addiction

15:45 - 16:20
Ruth VAN HOLST - University Of Amsterdam
Confidence and decision making in gambling disorder

16:20 - 16:55
Soyoung Q PARK - Charité Universitätsmedizin, Berlin
The interactive brain underlying decision making

16:55 - 17:30
General discussion
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Friday, April 17

09:30 - 10:00 Coffee breakfast

Session 4 - Autism

10:00 - 10:35
Rebecca LAWSON - University College London
The computational psychiatry of autism: perception, prediction and learning

10:35 - 11:10
Peggy SERIES - University of Edinburgh
Are Autism and Schizophrenia Disorders of Prediction?

11:10 - 11:45
Jean DAUNIZEAU - Inserm / Institut du Cerveau et de la Moelle Epinière, Paris
Is laziness contagious? A computational approach to attitude alignment in neurotypic and autistic 
individuals

Lunch break

Session 5 - Methods for computational psychiatry

13:30 - 14:05
Laura FONTANESI - University of Basel
Sequential sampling models of decision-making

14:05 - 14:40
Maël LEBRETON - University of Amsterdam
Investigating inter-individual differences with functional neuroimaging

14:40 - 15:10 Coffee break

Session 6 - Anxiety and depression

15:10 - 15:45
Camilla NORD - University of Cambridge
Computational psychiatry of depression

15:45 - 16:20
Anna BEYELER - Inserm / Neurocentre Magendie, Bordeaux
Role of insula to amygdala projection neurons in anxiety- and valence-related behaviors

Keynote Lecture

16:30 - 17:30
Christian BÜCHEL - University Medical Centre Hamburg-Eppendorf
How expectations can modulate pain

18:30 - Social event
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Fabien VINCKIER - Sorbonne Université, Paris
Why not try harder? Computational approach to motivation deficits in neuro-psychiatric 
diseases
Motivation deficits, such as apathy, are pervasive in both neurological and psychiatric diseases.
Even when they are not the core symptom, they reduce quality of life, compromise functional
outcome and increase the burden for caregivers. They are currently assessed with clinical scales that
do not give any mechanistic insight susceptible to guide therapeutic intervention. In this talk, I will
present another approach that consists in phenotyping motivation states by fitting computational
models to the behavioral responses made by patients in choice, effort, and/or learning tests. Ideally,
fitting computational models to patients’ behavior would allow inferring of the dysfunctional
mechanism in both cognitive terms (e.g. hyposensitivity to reward) and neural terms (e.g. lack of
dopamine). This computational approach may therefore not only give insight into the motivation
deficit but also help personalize treatment.

Raphaël LE BOUC - Institut du Cerveau et de la Moelle Épinière, Paris
Computational approach to motivation deficits in neurological disorders
What drives us to do what we do? How does our brain make choices between different rewards, or
different actions, and decide whether to implement effortful goal-directed behaviors? What are the
neural bases of decision-making disorders and motivation deficits in brain-lesioned patients? The
cognitive and neural bases of motivation are addressed in the recent field of decision neuroscience,
and represent a key question in many clinical situations, since abnormal value-based decision-
making processes are pervasive in neuro-psychiatric diseases. However, motivation disorders are
currently assessed with clinical scales that do not give any mechanistic insight susceptible to guide
therapeutic intervention. In this talk, I will present another approach that consists of phenotyping
the behavior of patients in motivation tests, using computational models. I will describe different
behavioral tests and computational models, embedded in the conceptual framework of decision
theory, that can be used to assess elementary processes of motivation such as sensitivity to reward,
sensitivity to effort, reward-effort trade-off, and self-control during value-based decisions. More
specifically, I will present a computational model of effort production that articulates motor control
to economic theory and I will show in a pharmacological study in Parkinson’s disease that
dopaminergic depletion affects two computational parameters: reward sensitivity and motor
efficiency. These computational changes were independent and were predictive of clinical measures
of apathy and motor dysfunction. I will then present behavioral and neuroimaging results in a study
investigating motivation deficits in Huntington’s disease using the same computational approach.
Finally, I will describe a broader battery of motivation tests. This battery was used to characterize
decision-making processes in a large cohort of stroke patients. I will show how computational
phenotyping in conjunction with neuroimaging techniques (Voxel-Based Morphometry, Voxel-
Based Lesion-Symptom Mapping, etc.) allows inferring of the patients’ dysfunctional mechanisms
in both cognitive and neural terms. Such a neurocomputational approach of motivation disorders in
neurological patients may therefore not only give insight into the patients’ cognitive deficits but may
help with diagnostic and prognostic, and hence with personalizing treatment.

Yulia WORBE - Hôpital Saint-Antoine, Paris
Pathophysiology of Tourette disorder : the insights of computational models
Tourette disorder is a neurodevelopmental disorder characterized by association of abnormal
movements with various behavioral problems, considered as a result of dysfunction of cortico-basal
ganglia networks. Computational approaches give us the insights on how these movements and
behaviors could be formed in these neuronal circuits, which I will review the first part of the talk. In
the second part, I will present the results of some resent studies to demonstrate how the sensitivity
to reward and to effort contribute to the complex phenotype of this syndrome.



Valentin WYART - Inserm / Ecole Normale Supérieure, Paris
Premature commitment to imprecise and uncertain beliefs in a pharmacological model of 
psychosis
In uncertain environments, efficient decision-making requires accumulating multiple pieces of
ambiguous or conflicting evidence – a cognitive inference process thought to be supported by n-
methyl-d-aspartate (NMDA) synaptic receptors in associative cortex. I will present a study aimed at
testing the causal impact of human NMDA receptor hypofunction on cognitive inference, using
placebo-controlled infusions of ketamine in a visual cue combination task. Despite identical
decision accuracy achieved by online adjustments of task difficulty, participants showed elevated
uncertainty under ketamine. Modeling the source of decision errors revealed less precise inference
under ketamine, arising in electrical brain signals from degraded and unbalanced coding of the
evidence provided by visual cues in associative cortex, followed by premature response preparation
in motor cortex. Together, these findings are consistent with an urge to explain away the elevated
uncertainty triggered by ketamine, a compensatory mechanism which may cause the emergence of
psychotic symptoms associated with chronic NMDA receptor dysfunction in patients.

Renaud JARDRI - Université de Lille
Circular Inference and Hallucinations in Schizophrenia
Background: Perception is an inference process, in which the brain combines low-level sensory
inputs and high-level prior expectations to reconstruct a plausible image of the world. Influential
theories in computational psychiatry suggest that various psychiatric disorders, including
schizophrenia, could be the outcome of such impaired predictive processing. Among those theories,
the Circular Inference framework suggests that an unconstrained propagation of information in the
cortical hierarchy, underlain by an excitatory to inhibitory imbalance, can generate false percepts
and beliefs, similar to those exhibited by schizophrenia patients.
Methods: We tested this hypothesis using various force-choice tasks in which we manipulated the
strength of sensory evidence and prior information : (i) a probabilistic-reasoning experiment,
namely the Fisher task, and (ii) a bistable experiment (continuous and intermittent Necker Cube).
Different samples of schizophrenia patients and matched controls underwent one of these tasks.
Results: We found significant effects of each experimental manipulation (prior, sensory input), but
also an interaction between them, incompatible with pure Bayesian integration. Model-fitting and
model-comparisons supported this observation, showing that a Circular Inference model can
outperform competitive Bayesian models. Crucially, all these tasks point toward an amplification of
sensory evidence in schizophrenia patients, which correlates with the severity of hallucinations and
delusions.
Conclusions: Altogether, these findings are compatible with an aberrant message-passing in the
cortical hierarchy in schizophrenia (i.e., ascending inferential loops). More precisely, patients with
prominent psychotic symptoms exhibit a corruption of prior information by sensory data leading
them to "expect what they see", a phenomenon best fitted by Circular Inference.

Serge AHMED - Centre National de la Recherche Scientifique (CNRS), Paris
Lost in computation: the case of cocaine addiction
Drug addiction remains a serious personal and societal problem. Despite much progress, there is
still an ongoing, often polarized, debate about what is addiction. Many insightful theories, models
and hypotheses have been and continue to be advanced to try to resolve the puzzle of addiction, but
we still have little certitude. Recently, computational neuroscientists have entered the discussion,
providing the field with a fresh outlook. During my talk and at the risk of getting lost in
computation, I will try to summarize what has been achieved so far, notably by focusing on the case
of cocaine addiction, and what remains to be done.
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Ruth VAN HOLST - University Of Amsterdam
Confidence and decision making in gambling disorder
Gambling disorder is a behavioral addiction and is characterized by persistent and problematic
gambling behavior despite the –often negative– consequences. One of its hallmarks is an
impairment in decision-making, which is biased towards both risky and rewarding choices.
Abnormal confidence, defined as the subjective feeling of being accurate about a choice or decision,
may play a crucial role in the disadvantageous decision-making in gambling disorder. In this talk, I
will present results from our studies of decision making in gambling disorder and will discuss the
possible implications of these findings for understanding compulsive (gambling) behavior.

Soyoung Q PARK - Charité Universitätsmedizin, Berlin
The interactive brain underlying decision making
Did we eat spaghetti for lunch because we saw our colleague eat spaghetti? How does the content
of our breakfast have anything to do with our social interactions throughout the day? Research
from different disciplines such as economics, psychology and neuroscience have attempted to
investigate the motives and modulators of human decision making. Our decisions can be flexibly
modulated by the different experiences we have in our daily lives. These modulations can occur
through our social networks, through the impact of our own behavior on the social environment,
but also simply by the food we have eaten. Here, I will present a series of recent studies from my lab
in which we shed light on the psychological, neural and metabolic motives and modulators of
human decision making.

Rebecca LAWSON - University College London
The computational psychiatry of autism: perception, prediction and learning
Autism is a neurodevelopmental condition with a complex genetic basis that affects how people
interact with the social and the non-social environment. Prominent psychological theories of autism
have suggested that the core cognitive difficulty concerns the ability to process context, but there’s a
lack of clarity about what “context” actually means. Computational approaches give us the tools to
formalise how sensory and neural processes are contextualised across space and time. In this talk I
will first outline a general computational account of autism spectrum disorder that is rooted within
Bayesian inference. I will then present the findings from a series of recent studies examining
differences in how autistic people process and learn about different kinds of context, and how this
might lead to sensory difficulties and cognitive (in)flexibility in the face of uncertainty. I will conclude
by describing how we might employ computational methods to understand the developmental
origins of neuropsychiatric conditions more generally.

Peggy SERIES - University of Edinburgh
Are Autism and Schizophrenia Disorders of Prediction?
Recent theories propose that schizophrenia and autistic spectrum disorder (ASD) are related to
impairments in predictive processing or Bayesian inference that is, how the brain integrates sensory
information (likelihoods) with prior knowledge. However existing accounts fail to clarify: (i) how
proposed theories differ in accounts of ASD vs. schizophrenia and (ii) whether the impairments
result from weaker priors or enhanced likelihoods. Moreover, experiments inspired by those
theories have led to contradictory findings. Using a statistical learning task and Bayesian modelling,
our research addresses these issues. I will present recent results from my lab and how they fit with
the broader context of computational psychiatry of schizophrenia and autism.
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Jean DAUNIZEAU - Inserm / Institut du Cerveau et de la Moelle Epinière, Paris
Is laziness contagious? A computational approach to attitude alignment in neurotypic and
autistic individuals
What do people learn from observing others' attitudes, such as prudence, impatience or laziness?
Rather than viewing these attitudes as examples of subjective though biologically entrenched
personality traits, we assume that they derive from uncertain (and mostly implicit) beliefs about how
to best weigh risks, delays and efforts in ensuing cost-benefit trade-offs. In this view, it is adaptive
to update one's belief after having observed others' attitude, which provides valuable information
regarding how to behave best in related difficult decision contexts. This is the starting point of our
bayesian model of attitude alignment, which we derive in the light of recent neuroimaging findings.
First, we disclose a few non-trivial predictions from this model. Second, we validate these
predictions experimentally by profiling people's prudence, impatience and laziness both before and
after guessing a series of cost-benefit arbitrages performed by calibrated artificial agents (which are
impersonating human individuals). Third, we extend these findings and assess attitude alignment in
autistic individuals. Finally, we discuss the relevance and implications of this work, with a particular
emphasis on the assessment of biases of social cognition.

Laura FONTANESI - University of Basel
Sequential sampling models of decision-making
In the last decades, sequential sampling models of decision-making have become more and more
popular in cognitive psychology, model-based cognitive neuroscience, and neuroeconomics
research. These models can give a simultaneous account of both choices and response times in a
wide variety of tasks, where participants have to choose between a finite set of alternatives. They
also help "decompose" behavior into different cognitive constructs, thus offering higher explanatory
power than standard statistical tests, such as regression or a t-test. For example, a simultaneous
decrease in accuracy and an increase in response speed can be explained as decreased
cautiousness. Intriguingly, neural activity resembling an evidence accumulation process – like the
one assumed by sequential sampling models – has been found in the animal and human brain. In
this talk, we will get an overview of sequential sampling models from a mathematical, as well as
from a psychological point of view. Finally, we will go through some practical application and
discuss the benefit of using sequential sampling models in clinical research.

Maël LEBRETON - University of Amsterdam
Investigating inter-individual differences with functional neuroimaging
Computational psychiatry promises, among other things, to improve the diagnoses of neuro-
psychiatrtic disorders thanks to task-related functional neuroimaging. Fulfilling this promise rely on
our ability to understand inter-individual differences in functional activation elicited by the cognitive
variables used to solve a task of interest. In this talk, I will first expose important theoretical and
methodological issues that challenges the statistical validity and the neurobiological interpretability
of typical inter-individual difference analyses in task-related functional neuroimaging. Then, I will
present an original analytical framework that aims at uncovering important dimensions of inter-
individual variability in functional activations while circumventing those issues. Applying this
framework to several fMRI datasets investigating valuation, I will illustrate how it might prove useful
in the context of computational psychiatry.
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Camilla NORD - University of Cambridge
Computational psychiatry of depression
Major depressive disorder is the leading cause of disability worldwide (World Health Organisation,
2019). The 20th century brought major advances in pharmacological and psychological treatments
for depression. Nevertheless, approximately 50% of patients with depression show treatment non-
response or insufficient response to current treatment options. Moreover, there is no systematic way
of identifying the optimal treatment approach for an individual patient. Two approaches in
computational psychiatry directly address these limitations. First, cognitive computational psychiatry
aims to decompose depression into its cognitive or neural constituent parts, for example using
reinforcement learning modelling of reward-based tasks. In future, this approach could lead to
novel treatments aimed at targeting particular model parameters or their neural correlates. Second,
computational approaches to large psychiatric datasets can help identify optimal (extant)
treatments strategies for patients. I will discuss an exemplar study focusing on a computational
model of anhedonia, and lead a discussion on putative future directions for the field of
computational psychiatry.

Anna BEYELER - Inserm / Neurocentre Magendie, Bordeaux
Role of insula to amygdala projection neurons in anxiety- and valence-related behaviors
Most pharmacological treatments of anxiety disorders are targeting the serotonin system. Although
the insular cortex (IC) has been described to be overactive in patients with anxiety disorders, the
implication of specific neural populations and serotonin receptors located within this region, in the
control of anxiety remains unknown. Using viral anterograde tracing we found that the anterior and
posterior insula neurons, preferentially project to the basolateral (BLA) and central amygdala (CeA)
respectively. Optogenetically assisted circuit mapping allowed us to demonstrate a monosynaptic
connection of the insula neurons to BLA glutamatergic neurons and CeA GABAergic neurons. We
also identified that 80% of IC-BLA and IC-CeA projectors express the serotonin 1A or 2A receptors,
while only one third of GABAergic interneurons express these receptors. Using fiber photometry, we
found that projection neurons of the anterior, but not posterior insula are more active in anxiogenic
spaces. Interestingly, recordings of IC-BLA neurons revealed that the IC-BLA populations is also
more active in pro-anxiety environments. Finally, we found that optogenetic activation of IC-BLA
neurons induce real time place preference while activation of IC-CeA projectors induces real time
place aversion. Altogether, our findings revealed a new role of the anterior insular cortex and
IC-BLA projection neurons in anxiety-related behaviors.

Christian BÜCHEL - University Medical Centre Hamburg-Eppendorf
How expectations can modulate pain
Expectation and experience can shape pain perception. This talk will focus on potential mechanisms
of how expectations can increase (nocebo hyperalgesia) or decrease (placebo hypoalgesia). I will
present a conceptual framework which posits that pain perception can be seen as the integration (in
a Bayesian sense) of expectation (i.e. prior) and incoming data (i.e. stimulus). Importantly, this
framework leads to testable hypotheses (e.g. the variance of the expectation should reduce the
influence of expectation). Importantly, these priors have a strong learning component and the
second part of the talk will focus on the acquisition of these priors and the observation that they
seem to be relatively immune to extinction.


