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Control the Urgency of Commitment

Highlights
e The BG do not contribute to deciding which movement target
choice is selected

e BG activity reflects an urgency signal and its adjustment
between SAT policies

e The BG are involved in confirming the commitment to a
cortically determined choice

Authors
David Thura, Paul Cisek

Correspondence
david.thura@umontreal.ca

In Brief

Thura and Cisek show that the basal
ganglia do not influence the choice of the
target for action, but rather provide a
context-dependent urgency signal that
invigorates the deliberation process
before confirming the choice determined
in the cerebral cortex.



Action Selection and Specification
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“What we have is a circuit...the motor response determines the stimulus just as truly as the sensory

stimulus determines movement” ~ John Dewey (1896)



Urgency vs. Accumulation
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Dynamic Decision-making:
The Tokens Task
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Tokens SAT and Movement Parameters
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The Basal Ganglia
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Neural Activity in the Globus Pallidus During
Evidence Integration
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Neural Activity in the Globus Pallidus During
Evidence Integration
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Speed Accuracy Tradeoff and GP Activity

Firing rate (Hz)

GPe

Show

500

1000 1500 500 0
Time from first token jump (ms)

Effect of block {index)
L=

o

GPe in=42) S Bulld-up calls
1 Slaady osdls
S Decraasing calts
.E & p=0.31
E A
[
=
Megalive skape Pasitive skape

-25 a 25 50

=50
Wariation of activity {Hz/s)
H
P gn=s2)
o -

o r=0.42
ozl B P UL DN
E s |
£ 0o C%EA
— - -~~~ - """=a=r Sl " NI W U W A A A .
= e o
= B [k
Bz %
= 02 é - LA

- i
Magatisa §lops Poailieg slops
.4 x ;
- -£5 1] 25 S0

“ariation of activity (Hz's)



GP Activity and The Moment of Commitment
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Paper Conclusions

* BG do not contribute to deciding which movement target choice is
selected, but reflect an urgency signal and its adjustment between
SAT policies

* The BG are involved in confirming the commitment to a cortically
determined choice, controlling the amount of evidence needed
before an action is selected



Discussion

SMA/PMC/MC |

* Basal Ganglia is strongly implicated in
sequential procedures and motor learning.
The two monkeys tested here are extremely
well trained on the task (...years of practice).
How would the observed correlates between
BG output activity and selection/specification
change when task outcome (although &
probabilistic) is less predictable across the ool
duration of a session?

indirect direct

pathway pathway
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