Effects of Neuromodulation and Adaptive Behavior on Reciprocity During Human-Robot Interactions
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CONCLUSIONS

*Elucidating the neurobiological basis
for decision-making under competitive
and conflicting situations is an
important step towards understanding
reciprocity, social cognition,
cooperation, and competition [1,2].

*Game theory has been successful in
describing such social behaviors
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« 8 participants

« Double blind study
* 24 hour dietary modification pre-experimental day
« Drink amino acid shake w/ and w/o tryptophan

« 2 experimental days separated by 1 week (7 days)
« Blood draw pre-consumption
« Blood draw 5.5 hours post-consumption
« Game playing
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*When playing against an aggressive version of the model, there was a
significant shift in the subjects’ strategy from Win-Stay-Lose-Shift to
Tit-For-Tat.

«Subjects became retaliatory when confronted with agents that tended
towards risky behavior.

These results highlight the important interactions between subjects and
agents utilizing adaptive behavior. Moreover, they reveal
neuromodulatory mechanisms that give rise to cooperative and
competitive behaviors.
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*The model controlled both simulated
and robotic agents playing Hawk-
Dove and Chicken games against
subjects.
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« Ahierarchical Bayesian Cognitive Model
was utilized to explore the possibility of
sub-groups within the subject pool.

« The model makes a general prediction
about a subject’s base-rate amount of
Escalations independent of tryptophan
depletion by assuming the prior to be a flat
Gaussian distribution.
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