Simulating the Effects of Direct and Indirect Pathway Balance
in a Spiking Basal Ganglia Network
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Direct and indirect pathways have opposing effects on
reaction time, decision accuracy, and decision completion.
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M ETH O DS * Strengthened direct pathways and weakened indirect pathways _ 1
lead to shorter reaction time, narrower RT distributions, —e— indirect

decreased accuracy, and increased response rate.
e Variation of direct pathway had larger influence.

SUMMARY & DISCUSSION
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Simulation of random dot motion visual
discrimination task

Direct and indirect pathway strengths have counterbalancing effects on

speed-accuracy tradeoff.
* High direct and low indirect associated with faster speed and lower accuracy.
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*  Choice between two alternatives based on
sensory data
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Correct! 105% 2 o0 Tradeoff can be explained as modulation of behavioral decision threshold.
indirect ® o  Drift rate might be primarily determined by other simulation parameters.
Fully spiking basal ganglia network model . 100
Two action channels, one per alternative, each containing cortical, basal o e ] Change in direct pathway had stronger effect on decision threshold and

ganglia, and thalamic populations :\ performance tradeoft.

* Includes direct, indirect, and arkypallidal (GPe-STR) pathways
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