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Development of computational models of mental disorders and evaluation of
therapeutic effects by simulation
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We developed a mathematical model of obsessive-compulsive disorder (OCD) as
a transition model between two states (“ anxiety” and “ free from anxiety” ) and evaluated this
model by approaches with simulation and experiment. We demonstrated that the obsessive-compulsive
symptoms occurred in the parameter region where the learning parameters using positive and negative
TD errors were asymmetrically distributed, and that the estimated learning parameters using positive
and negative TD errors were distributed in the symmetric region in healthy controls and in the
asymmetric region in OCD patients. From the analysis of resting-state fMRl data of OCD patients and
healthy controls, we suggest the possibility of the above mentioned asymmetric parameter was caused
by the dysfunction of direct and indirect pathways.
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