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Frontocortical mechanisms of confidence and
metacognition in rat

*Alicia Izquierdo1, Alexandra Stolyarova1, Rakhshan Mohsen2, Megan AK Peters3, Hakwan Lau1,4, Alireza
Soltani2 (1. University of California, Los Angeles, 2. Dartmouth College, 3. UC Riverside, 4. The
University of Hong Kong)
 
Studies in humans have revealed neural correlates of confidence in several regions, including in
prefrontal cortex. However, it is still unclear which regions are causally involved in this process. I will
present recent work where we trained rats to discriminate between ambiguous visual cues via spatial
choices based on a learned stimulus-response rule. Following action selection using a touchscreen, rats
expressed their confidence by time-wagering: they could wait for a variable amount of time before they
could receive a possible reward or initiate a new trial. This design allowed us to measure confidence
trial-by-trial. We found that waiting times increased with discrimination accuracy and were negatively
correlated with response times, demonstrating that this measure could be used as a proxy for
confidence. Following chemogenetic silencing of anterior cingulate cortex (ACC), waiting times became
less diagnostic of perceptual uncertainty. We also computed metacognitive efficiency (meta-d'/d') that
assesses how well waiting time tracked discrimination performance (d') across trials (Maniscalco &Lau,
2012), and found that this measure was significantly reduced following ACC inhibition. These results will
be discussed in the context of our recent work in the orbitofrontal cortex and how animals may similarly
show metacognition in more traditional reinforcement learning paradigms.


