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Growing body of cellular & 
molecular data 

Behavior, thoughts, 
moods, etc. 

Computational 
Models and methods 

The prevailing model (ambition) 

Describe complex behaviors, thoughts, moods, etc as 
computations. 

Describe neuronal responses and interactions as  
computations. 



A shift to prediction, decoding, and groups 



2 examples 

evocative visual stimulus (IAPS)  

decode political ideology (Wilson-Patterson)  
1. 

2. market price (human, agent) 

bubbles (overvaluation) 



worms and brains 





IAPS images on random 
time boundaries 

Wilson-Pattern  
Political ideology survey 

Elastic Net 





Separate networks predict conservative and liberal scores 

What does the brain say? 

Ahn et al., (2014) Current Biology 24:1-7 



What does conscious behavior say? 

All the pictures are rated the same 

Ahn et al., (2014) Current Biology 24:1-7 



Single stimulus prediction of political ideology score 

Ahn et al., (2014) Current Biology 24:1-7 



2 examples 

evocative visual stimulus (IAPS)  

decode political ideology (Wilson-Patterson)  
1. 

2. market price (human, agent) 

bubbles (overvaluation) 



Irrational Exuberance in Laboratory Markets 

with  Alec Smith (Caltech),  
  Terry Lohrenz (Virginia Tech),  
  Justin King (Virginia Tech),  
  Colin Camerer (Caltech) 

Neural and computational underpinnings of collective choice 
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Bubbles form despite ‘flat’ fundamental value 



Nucleus 
Accumbens ROI 

• A Priori Mask  
• MNI (+/-12,8,-8) 

 
• 24 voxels total 

 
• Trial-by-trial peak 

response to “Trading 
Results”  
 

 





Discussion: NAcc 

• NAcc activity tracks prices 
 
• NAcc activity predicts returns & crashes 
 
• Subjects for whom NAcc predicts buying do worse 
 
• Bubbles as a collective behavioral pathology 
 
• Common biological foundations with addiction and impulse control disorders 



Within-market NAcc Activity as Indicator of Future Price Changes 

*** 





Artificial intelligence and Biological Brains 

26 February, 2015 Nature 518:529 -  
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