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Background 
Learning about the presence of threat is thought to be a fundamental ability of many mammal species, 
including humans. While associative learning theory and, more recently, cognitive-computational 
neuroscience have developed abstract models of this process 1, 2, it is unclear whether they also describe 
the actual computations that the brain performs. A particular role in most learning models is played by 
prediction errors. It has been suggested that some autonomic nervous system measures reflect 
prediction errors during learning which would lend credence to the idea that the brain uses such 
quantities, but evidence is mixed 3, 4.  

The goal of this project is to re-analyse an existing data set, and to record new data, in order to identify 
possible prediction error signals. You will record pupillometry, ECG, and skin conductance data, and 
analyse them with psychophysiological modelling techniques. 

What you can learn 
- Background knowledge in associative learning theory, signal processing methods, threat 

conditioning neuroscience 
- Model-based analysis of biophysical signals with the Matlab-based software PsPM 

(bachlab.org/pspm) 
- Experimental skills in human psychophysiology and learning research 
- Reinforcement learning modelling skills 
- Coding skills 

 

Your profile 
Your background is in neuroscience, psychology, biology, or related fields, and you have experience with 
data analyses (e.g. in Python, R, or MATLAB).  

Supervision 
Dr. Dominik R. Bach, MBBS PhD  
Principal Research Fellow 
Max-Planck UCL Centre for Computational Psychiatry and Ageing Research 
Wellcome Centre for Human Neuroimaging 
Queen Square UCL Institute of Neurology 
10-12 Russell Square 
London WC1B 5EH 
 

Information and contact 
d.bach@ucl.ac.uk 
bachlab.org 
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