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Intension Decoding by Population Activity of Monkey Prefrontal Cortex
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Hl Research works

Intension is defined as the information about a goal in
goal-directed behavior. We investigated the intension-
related neuronal signal in the lateral prefrontal cortex
(LPFC) of monkeys while they performed reward-
choice tasks. In the tasks, monkeys were asked to
choose one of 3 drinks (apple juice, lactic beverage or
salty water) by moving their eyes to the position of
color stimulus corresponding to each drink. In the
Free-choice task, where 3 different color stimuli were
presented, monkeys could choose a drink freely, while
in the Forced-choice task, where one stimulus was
presented, monkeys had to choose the presented one.
We simultaneously recorded the single-unit activity
(SUA), multiple-unit activity (MUA) and local field
potential (LFP) from the LPFC with multiple recording
channels (maximum 64 channels) while monkeys
performed the tasks. SUA data showed that about 40%
of LPFC neurons coded the chosen drink information,
particularly in the Free-choice task, which can be
dissociated from the eye movement information. We
also performed the decoding test with the Regularized
Least Square Classifier method (Tsuchiya et al., 2008).
The performance in decoding chosen drink was
significantly more than chance in any type of data.
Sometimes the performance was better than 90%
dependent on recording site. And the performance was
significantly higher in the Free-choice task. These
results suggest that the LFPC neurons code the goal-
related information, or intension, in goal-directed

behavior.
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