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Project summary : approx 10 lines 
Depression is the most common mental illness, with a lifetime prevalence between 10 and 
20%. Despite increasing research efforts to tackle this problem, a lot is still unknown about 
the psychological and brain mechanisms underlying this debilitating disorder. Understanding 
these underlying mechanisms is crucial for finding novel treatments and diagnostic tools. For 
example, recently, we have shown that antidepressants change neural markers of learning 
(Scholl et al., 2017, Scholl and Kolling et al., 2015). However, it is not known whether the 
same processes are actually affected by depression. The aim of this project is therefore to 
elucidate whether and if so how learning is affect in depression, both in terms of behavioural 
and neural measures.  
We want to address this question using a computational psychiatry approach (Scholl and 
Klein-Flügge, 2017). We have designed a computerized learning and decision-making task. 
We have collected behavioural and neural (FMRI) data from 20 healthy participants and 20 
participants with dysphoria. We will analyse participants’ data using computational models. 
The aim is to measure aspects of behaviour that might lie close to the heart of the basic neural 
mechanisms of choice and learning, affected by depression. 
The hope is that understanding more about the mechanisms underlying depression will 
ultimately lead to the development of new treatments directly targeting these mechanisms, 
such as for example better targeted non-invasive transcranial stimulation. 
 
Student involvement 
The data for this project has already been collected. The focus of this project will be on 
developing the data analysis in R, Stan and FSL. The student will learn to code computational 
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learning models, ranging from simple ones (with R) to more complex hierarchical ones in a 
Bayesian framework (with Stan). The student will also learn to use computational modelling 
to interrogate neuroimaging data (with FSL and R). A keen interest in learning to code is 
therefore crucial. Prior experience with coding might be helpful, but is not required. 
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