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    ABSTRACT
Recent evidence suggests that executive processes shape reinforcement learning (RL) computations. Here, we extend this idea to the processing of choice outcomes, asking if executive function and RL interact during learning from novel goals. We designed a task where people learned from familiar rewards or abstract instructed goals. We hypothesized that learning from these goals would produce reliable responses in canonical reward circuits, and would do so by leveraging executive function. Behavioral results pointed to qualitatively similar learning processes when subjects learned from achieving goals versus familiar rewards. Goal learning was robustly and selectively correlated with performance on an independent executive function task. Neuroimaging revealed comparable appetitive responses and computational signatures in reinforcement learning circuits for both goal-based and familiar learning contexts. During goal learning, we observed enhanced correlations between prefrontal cortex and canonical reward-sensitive regions, including hippocampus, striatum, and the midbrain. These findings demonstrate that attaining novel goals produces reliable reward signals in dopaminergic circuits. We propose that learning from goal-directed behavior is mediated by top-down input that primes the reward system to endow value to cues signaling goal attainment.
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