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Hypoactive error-related neural activity 
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Error related ACC activity reflects a phasic 
decrease in midbrain dopamine activity that is 
modulated by the basal ganglia 

 

Correct responses induce phasic increases in 
dopamanergic activity 

 

The ACC transmits the value of the response 
to regions critical to the behaviour (e.g., dlPFC 
for response inhibition, or hippocampus for 
learning) 
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• The magnitude of the ERN (or CRN) was 
influenced more by relative loss/gain, than 
whether a participants was 
correct/incorrect 

• Two biggest responses are for outcomes 
that were better than expected 

• Loss & error 

• Gain & correct 

Prediction error  

• Using the reward prediction error model 
for learning as its guide, theories from 
Holroyd and others suggested that ACC 
activity reflected outcome relative to 
prediction, or expectation 

• Gehring tested this hypothesis with a 
gambling task 



Encoding 

Recall 
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• Behavioural performance indicated learning across 
the 3 rounds of location presentations (Accuracy 
Rnd1: 33%, Rnd2: 47%, Rnd3: 58%). 

• On average, subjects corrected 38% (Range = 15-
66%) of Rnd 1 and 2 errors.    
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r = .57 

r = .51 
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r = .45 

r = .42 
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“ACC activity encodes the degree to which the resulting 
information should influence future decisions” 

“when new information is observed (ACC activity) reflects the 
extent to which the current outcome should dictate future actions, 
or the value of information attained from the current outcome” 



15 

 LFE task Mean error correction rates (expressed as a percentage of total errors in round 1 that were 
corrected in round 2) for control and cannabis groups (n=16). 

Carey, Nestor, Jones, Garavan, Hester (submitted) 



Right dACC 
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Blue = left, red = right 



Left dACC 
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Left hippocampus 
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Poulton, Charles-Walsh, Hester 
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Trial Condition 
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Trial Condition 

In a sample of 100 undergraduates, impulsiveness for reward 
correlated (r = .25) with difference between learning from 
reward and punishment 
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Upton et al. (submitted) 

Dependent Opiate users (n = 25) show the typical pattern of 
impulsiveness for reward on the Iowa Gambling Task 

 Poster WCE018 Wednesday afternoon 4-6pm: Dr Dan Upton 

 Poster MCE012 Monday 4-6pm: Ms Kathleen Charles-Walsh 
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Upton et al. (submitted) 

 LFE recall performance correlates with less impulsive decision making 

 Sensitivity to learning from reward correlates with greater impulsive decision making, 
especially during early IGT trials when contigencies are not yet known 
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