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Figure S11: Our illustrative, confirmatory, analysis shows that BOLD signals in both the mPPC and the
VTA/SN positively correlated with the model’s anticipation-reward prediction error signal (aRPE), but not
with a simpler, so-called state prediction error signal (1  Prewarda When reward predictive cue was presented,
jO  Prewara] When no-reward predictive cue was presented). The two regressors are included to the same GLM
analysis. The differences between the average regression coefficients in the mPPC and in the VTA/SN were
significant in the mPPC (p < 0:001, a standard permutation test in which we permuted the average regression
coefficients), and the VTA/SN (p < 0:001permutation test). The average correlation with the model’s aRPE
signal was significant both in the mPPC and the VTA/SN (p < 0:001for the mPPC and the VTA/SN; t-test
tag = 3:56 and tzg = 3:15). The three stars indicatep < 0:001, and two stars indicatep < 0:01.
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Figure S12: The temporal dynamics of the fMRI signal in hippocampus during anticipatory periods. Changes
in activity averaged over participants after receiving a reward predictive cue (orange), after receiving a no-
information cue (magenta), and after receiving a no-reward predictive cue (blue) are shown. The error bar
indicates the SEM.
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Figure S13: Summary of our findings and implications. (a,b). Our primary findings. (a). We uncovered
three distinctive regions that play together to compute anticipatory value in the brain. The vmPFC, often
described as brain’s common currency region, represented the value of anticipation. The VTA/SN, regions
associated with dopamine and motivation, triggers the boosting of anticipation when the likelihood of desired
outcome increases. The hippocampus, a strong associate of memory and imagination, realized the boosting
of anticipation. (b). We showed that anticipatory value can drive information-seeking behavior. Advance
information can increase the likelihood of a desired outcome, which in turn boosts the value of anticipation. As a
result, people can feel enhanced value from anticipation after receiving advance information. Therefore people
seek advance information of their desired outcomes (information-seeking, or observing), as we confirmed in
our current and past experiments.?? (¢,d). Implication of our study. (¢). Over-boosted anticipation could lead
to addiction and gambling. Purchasing alcohol or seeing “7-7-7’ in a slot machine increases the likelihood
of receiving desired outcome (e.g. drinking alcohol, receiving money from gambling). This can boost the
anticipatory value. By repeating this many times, the subjective value of alcohol or gambling can also be
boosted over and over, leading to pathological seeking for substance (addiction) and risk (gambling). Note that
our computational model predicts that this over-boosting can happen only to individuals with particular set of
parameter values (e.g. strong boosting and weak discounting). (d). Our study can help to design personalized
psychiatric interventions (computational psychiatry). Subjects perform a behavioral task in a MRI scanner and
we fit our computational model to the behavior. We can identify likely causes of psychiatric disorders (e.g.
addiction), by the subject’s parameters estimated by our computational model and brain data. This will help
design personalized psychiatric intervention, for example cognitive behavioral therapy focusing on aspects
of anticipation, as well as medication targeted to specific neuromodulators (e.g. dopamine). Please see the
Discussion section for further details and other implications of our study.


http://dx.doi.org/10.1101/588699
http://creativecommons.org/licenses/by-nc-nd/4.0/

