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Cortex of Monkeys in uncertain conditions
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In monkeys performing a cognitively demanding task, a two-dimensional version of Wisconsin Card
Sorting Test, a large group of cells in the anterior cingulate cortex (ACC) showed activities correlated with
whether the monkey was going to make a correct or erroneous response. These activities were different
from responses to the feedback, because they occurred well before the feedback onset. Behaviorally, intact
monkeys were slower in erroneous responses than in correct responses in this task, whereas ACC-lesioned
monkeys had largely lost this difference. ACC-lesioned monkeys also showed occasional errors
throughout the block even well after rule changes. We suggest that those cell activities represented
uncertainty/certainty in the monkey’s coming response and slowed the response when the uncertainty level
was high, to improve the response. The ACC lesions, by removing these cell activities, may have
eliminated the process to slow uncertain responses and eventually caused occasional errors. ACC plays an
essential role in response selection in uncertain conditions.
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