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Feedback session Instructed session 

Fig. 1. Experimental design. In feedback session, the number 5 and a spe 
cific visual cue were displayed on the 
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Fig. 4. BOLD responses discriminating win and loss for both sessions. (A) A whole-brain 
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y = 45 

Fig. 5. Left DLPFC activity showed negative functional connectivity to brain 
structures related to reward valuation. (A) Left DLPFC showed relatively greater 
activation to monetary gains in the instructed than the feedback session (P < 

0.05, corrected). (B) PPI analysis showing regions negatively correlated with the 
left DLPFC on win trials in the instructed session (P < 0.05, corrected) but not in 

the feedback session (P < 0.01, unc�圀̀
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our model against others suggested in the literature based on behavioral 

data with similar tasks (27, 28) using the Bayesian information criterion as 
a criterion for model selection. For the feedback session, the simple RL with 
one learning rate (a) for both positive and negative prediction errors fits 

participants' behavior better. However, RL with different learning rates 

(oc+ and <x_) for positive and negative (8+ and 8_) PEs fits participants' choices 

the best in the instructed session (see SI Appendix for details). 

Imaging Analysis. We first regressed PEs that were generated for both the 

feedback and instructed sessions using the best-fitting parameters to the 

whole-brain BOLD signals at the revelation of monetary outcome to identify 
the brain areas whose activities were correlated with the calculation of PE. 

Monetary outcomes were also included as dummy regressors to account for 
the effect of the magnitude of the reward value. 

Repeated-measures two-way ANOVA was performed on the functional im 

aging data with two factors (session and learning phase) at the onset of feedback. 

The finite impulse response from time 0 to ~12 s (TRO to ~TR6) was generated by 

resampling the BOLD time series of each voxel in the brain and averaging across 40 

trials each for the early and late learning phases in both sessions. Because ca 

nonical hemodynamic response function typically peaks at 6 to ~8 s after the 

stimulus onset, the two-way ANOVA was performed on both TR3 (6 s) and TR4 

(8 s). These whole-brain analyses were performed on each voxel to identify brain 

regions that showed a significant interaction effect with time (i.e., early vs. late 

learning) and session (i.e., feedback vs. instructed session). 

Finally, we conducted a PPI analysis to investigate the connectivity be 

tween brain regions that may modulate the impact of instructed knowledge 
on RL learning signals (see SI Appendix for technical details). 
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