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The Rutledge Lab strongly supports public engagement related to the scientific study of 
mood and mental health. All lab members are invited to participate in ongoing public 
engagement projects including the event 'Dear World Project' which is part of the 
Bloomsbury Festival on October 20th - 21st. More information can be found on the 
Rutledge Lab public engagement page. Participation is encouraged but is NOT a necessary 
requirement for being offered a MSc project. 
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Project title: The affective landscape of decision-making 
 
Primary Supervisor: Rachel Bedder 
Secondary Supervisor: Dr Robb Rutledge 
 
Project Description: Most people would reject a coin toss with heads to win £20 and tails to 
lose £15, exhibiting what is referred to as ‘loss aversion’. Mood disorders have been 
associated with increased loss aversion, however the accompanying affective experience 
that underlies such decisions, and how it may differ in clinical groups is poorly understood. 
You will help to develop and program a task where mood is sampled at multiple points of 
the decision process (when choice is presented, selected and when the outcome is shown) 
to determine whether mood at different time points predicts loss aversion and subclinical 
depressive symptoms. There may also be scope to develop the task for fMRI and to be 
involved in scanning participants and analysing fMRI data. 
 
Skills to be taught: 
- Principles of computational psychiatry and neuroeconomics 
- Developing and fitting computational models 
- Testing participants (behavioural and fMRI) 
- fMRI analysis (if applicable) 

 
Suggested background reading: 

- Rutledge et al., Dopaminergic modulation of decision making and subjective well-
being, Journal of Neuroscience (2015) 

- Rutledge et al., A computational and neural model of momentary subjective well-
being, PNAS (2014) 

- Tom et al., The neural basis of loss aversion in decision-making under risk, Science 
(2007) 

Requirements: 
- Prior knowledge of statistics (or completing a masters level statistics module) is 

preferred 
- Experience (and interest) in a programming language (e.g., Matlab or C#) is 

preferred. 
 
Contact details: Please email r.bedder@ucl.ac.uk  and attach your CV. 
  

mailto:r.bedder@ucl.ac.uk


Project title: Mood susceptibility to rewards during learning 
 
Primary Supervisor: Dr Bastien Blain 
Secondary Supervisor: Dr Robb Rutledge 
 
Project Description: Recent findings show that happiness depends not on how well you are 
doing but whether you are doing better than expected. More specifically, happiness 
changes due to prediction errors, the difference between the actual outcome of a decision 
and the expectation. Our aim is to study the susceptibility of mood to prediction errors in a 
learning task. Learning will be required in two environments: a changing environment where 
most of the prediction errors would be relevant for learning, and a stable environment 
where nothing changes and feedback can be ignored. At the behavioural level, our 
prediction is that the weight of prediction errors in mood will be higher in volatile than in 
stable environments. At the neural level, we predict that signals in the ventral striatum will 
allow us to predict who will be most affected emotionally by the feedback they receive. We 
will design an experiment and collect behavioural data that we will analyse using 
computational models. Then, we will use functional magnetic resonance imaging (fMRI) to 
test the neural hypotheses.  
 
Skills to be taught: 

- Principles of computational psychiatry  
- Functional MRI and organisation of a neuroimaging study  
- Developing and fitting computational models 
- Testing participants (behavioural and fMRI  

 
Suggested background reading: 

- Rutledge et al., A computational and neural model of momentary subjective well-
being, PNAS (2014) 

- Behrens et al., Learning the value of information in an uncertain world, Nature 
Neuroscience (2007) 

- Massi et al., Volatility facilitates value updating in the prefrontal cortex, Neuron 
(2018) 

Research details: 
- Contribute to task development and recruit and test subjects. 
- Contribute to behavioural and neural data analysis using computational models of 

decision-making.  
 
Requirements:  
- Interest in the neuroscience of decision-making and emotion.  
- Prior statistics experience is preferred.  
- Prior experience with Matlab or any computer programming language is preferred.  
- Prior experience testing human subjects in psychology experiments is preferred but 

not required. 
- Will require safety training and operational training for MRI. 

 
Contact details: Please email bastien.blain@ucl.ac.uk and attach your CV.  

mailto:bastien.blain@ucl.ac.uk


Project title: Pharmacological manipulation of motivation and apathy 
 
Primary Supervisor: Dr Akshay Nair 
Secondary Supervisor: Dr Robb Rutledge 
 
Project Description: Apathy is a debilitating symptom found in a range of neuropsychiatric 
disorder and yet the pathophysiology of apathy is poorly understood. Despite its clinical 
burden, apathy is also poorly treated. In our work we have been developing computational 
models of motivation and apathy that make specific pharmacological and neural 
predictions. For this project we are looking for a student to join our team to study 
motivation and to help run a pharmacology study to assess how modulating 
neurotransmitters like dopamine and serotonin will affect motivated behaviour including 
how fast they do actions and how sensitive they are to reward. The student will work closely 
with the primary supervisor and be responsible for the recruitment, testing and analysis of 
the study. We aim to test medications that act on the dopaminergic and serotonergic 
systems. There will also be an opportunity to assist analysing data from a related task 
delivered via online platforms or via smartphone apps that our lab has developed. This 
project will involve using techniques from computational psychiatry to make predictions 
about response to medication. You will learn the principles of pharmacology that can be 
applied in clinical populations. You will also be exposed to data collection from online 
platforms, mobile apps and ongoing neuroimaging analysis. 
 
Skills to be taught: 

- Principles of computational psychiatry  
- Pharmacology and organisation of pharmacological study  

Suggested background reading: 
- Niv et al., Tonic dopamine: opportunity costs and the control of response vigor.  

Neuropsychopharmacology (2007) 
- Guitart-Masip et al., Vigor in the face of fluctuating rates of reward: an experimental 

examination, Journal of Cognitive Neuroscience (2011) 
- Beierholm et al., Dopamine modulates reward-related vigor, 

Neuropsychopharmacology  (2013)  

Requirements:  
-  Interest in the neuroscience of cognitive neuroscience and neuropsychiatry. 
-  Prior statistics experience is preferred.  
-  High level of organisational skill is strongly preferred.  
-  Some knowledge of Matlab is preferred 
- Prior experience testing human subjects in psychology experiments is preferred but 

not required. 
 
Contact details: Please email akshay.nair@ucl.ac.uk and attach your CV. 
  

mailto:akshay.nair@ucl.ac.uk


Project title: Interaction between mood and confidence in human decision-making 
 
Primary Supervisors: Dr Matilde Vaghi and Dr Marion Rouault 
Secondary Supervisors: Dr Robb Rutledge and Dr Steve Fleming 
 
Project Description: Our mood influences our everyday decision-making and is a key variable 
in affective disorders like major depression. Previous work has shown that reward 
predication errors, the difference between expected and obtained outcomes, influence 
mood which improves when outcomes are better than expected. However, our everyday 
decisions are also influenced by our confidence: if we believe we won’t succeed, we are 
unlikely to try in the first place. Humans vary greatly in their level of confidence, regardless 
of objective abilities. Subjects with depression and anxiety report generally lower levels of 
confidence and also reduced mood. However, little is known about the link between mood 
and confidence: does decreased mood deplete confidence? The student would be involved 
in a new project investigating how expectations and rewards impact confidence, and its 
relationship with mood at the behavioural and computational levels. Specifically, we will 
test the competing hypotheses of whether rewards independently affect confidence and 
mood or whether changes in confidence result from preceding variation in mood. We can 
then test how depression and anxiety affect this  
 
Skills to be taught:  
- Developing new experimental designs, building on existing tasks in cognitive 

psychology and computational psychiatry. 
- Responsible for collecting data from healthy participants.  
- Learn advanced statistical tools for behavioural analyses 
- Develop new computational models to understand how mood and confidence are 

related. 
 
Suggested background reading:  

- Rutledge RB et al., A computational and neural model of momentary subjective well-
being. Proc Natl Acad Sci (2014).  

- Rutledge RB et al., Association of neural and emotional impacts of reward prediction 
errors with major depression, JAMA Psychiatry (2017).  

- Rouault M et al., Psychiatric symptom dimensions are associated with dissociable 
shifts in metacognition but not task performance, Biol Psychiatry (2018)  

- Pouget A, Drugowitsch J, Kepecs A, Confidence and certainty: distinct probabilistic 
quantities for different goals, Nature Neurosci (2016). 

 
Requirements:  
- Interest in cognitive neuroscience and neuropsychiatry 
- We are looking for a motivated and very organised student 
- Prior experience with statistics and with MATLAB would be a plus but is not 

necessary. 
 
Contact details: Please email m.vaghi@ucl.ac.uk and attach your CV. 
 

mailto:m.vaghi@ucl.ac.uk

