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Rewards, punishment, vigour and decision making  

Background 

The basal ganglia of the vertebrate  
forebrain are known to encode properties 
about rewards and punishments in the 
environment, allowing an organism to 
learn how to acquire the former while 
avoiding the latter. Developing and testing 
models of such learning has implications 
for drug addiction, schizophrenia, and 
several other afflictions. This is also linked 
with the general study of decision making 
which relies on humans evaluating and 
comparing subjective options, and we 
have recently shown the impact of 
rewards on the vigour (motivation) with 
which humans perform motor tasks. Using 
ideas from Reinforcement Learning  (also 
used in computer science, robotics and 
engineering) and Economics we compare 
computational models with human 
behaviour.  

Aims and Methods 

Through a combination of theoretical 
models and experimental tests of human 
choices we can get a thorough 
understanding of how humans learn about 
the environment and make decisions. 

Improving our knowledge of human 
reward learning and decision making can 
also lead to development of new 
algorithms to be used computer science 
as well as ideas for the field of economics. 

The experimental techniques we use 
include psychophysics, fMRI and eye 
tracking. For PhD applicants with interests 
in genetics or pharmacology there are 
opportunities for using such techniques 
too. 

Relevance 

The project lies in the intersection 
between cognitive psychology, robotics 
and economics will be of relevance for 
researchers in both theoretical and 
experimental psychology and 

neuroscience as well as computer science 
and economics. 

Training 

The research activity will be based in the 
Department of Psychology. The candidate 
will gain a deeper understanding of human 
reward learning, reinforcement learning 
and psychophysics, as well as potentially 
fMRI. 

Suitable for  

PhD and MSc by Research students. 
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