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Who knows what I want to do? Who 
knows what anyone wants to do? How can 
you be sure about something like that? 
Isn’t it all a question of brain chemistry, 
signals going back and forth, electrical 
energy in the cortex? How do you know 
whether something is really what you 
want to do or just some kind of nerve 
impulse in the brain. Some minor little 
activity takes place somewhere in this 
unimportant place in one of the brain 
hemispheres and suddenly I want to go to 
Montana or I don’t want to go to Montana. 

(White Noise, Don DeLillo)
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Ghaznfar and Schroeder (2006), TICS, Volume 10, Issue 6, p278–285



Neurobiology of 
decision-making
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Sensory 
processing

Choice of 
action Which way are 

the dots 
moving? 

Brain must represent 
motion information 

(MT)

Interpret the 
information

Commit to a choice 
(LIP)
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A single microelectrode for 
recording and stimulating was 
advanced into the ventral portion 
of area LIP to identify a cluster 
of neurons with similar RFs. The 
monkey performed a direction 
discrimination task with several 
levels of task difficulty randomly 
interleaved. The monkey could 
respond at any time after onset 
of the random-dot motion, and it 
indicated its decision with a 
saccadic eye movement. One of 
the two choice targets was 
placed in the RF of the LIP 
neurons. On a random half of 
the trials we applied 
microstimulation, as shown, from 
the onset of the motion stimulus 
until the initiation of the saccade.



Microstimulation
biased the 
monkeys to 
choose the 
direction of 
motion 
associated with 
the Tin choice 
target.



Issues with Direct 
Brain Stimulation

 Short term effects
 Invasive – can destroy tissue
 Cannot perform this work on 

humans
 Difficulty with precision 
 Interpretations can be difficult 

(similar to lesion studies.)
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Transcranial Magnetic 
Stimulation
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https://www.youtube.com/watch?v=qkNbYHu_STU






https://www.youtube.com/watch?v=FMR_T0mM7Pc








Ultimatum game
economic 

experiments

The first player (the 
proposer) conditionally 

receives a sum of 
money and proposes 
how to divide the sum 
between the proposer 
and the other player. 

The second player 
(the responder) 

chooses to either 
accept or reject this 

proposal. 

The game is 
typically played 

only once so that 
reciprocation is 
not an issue.

If the second 
player accepts, 
the money is 

split according 
to the 

proposal. 

If the second 
player rejects, 
neither player 
receives any 

money. 
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Subjects whose
right DLPFC is 

disrupted exhibit a 
much higher 

acceptance rate 
than those in the 

other two treatment 
groups.

Acceptance rates of unfair financial offers across treatment groups.



Pros and Cons: 
TMS

 Can have transient or long-term 
effects.
 Show causal neural 

mechanisms.
 Difficult to stimulate deep brain 

areas.
 Limits on how much magnetic 

field stimulation is acceptable.
 Risk of inducing epileptic 

seizure.
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https://www.youtube.com/watch?v=0vYejrbiPBU
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