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Objective: The brain mechanisms mediating risk aversion remain obscure. We tested the hypothesis that each individual’s utility curve determines their risk attitude, that these utility curves can be measured from brain activity alone, and that brain-derived utility curves can predict behavioral preferences. 

Methods: Twenty adult male subjects participated in the study. Each subject made a series of choices for real monetary gains and losses offered by a computer. Behavioral data were used to estimate utility curves. Following this behavioral testing session, subjects were scanned using fMRI while passively cued that they won or lost varying amounts of real money. We analyzed our neuroimaging data using the general linear model; for each monetary amount (gain and loss), we constructed separate regressors. Indices of neural monetary sensitivity, for each subject, were created based on a statistical contrast between monetary gains and losses.  

Results: As expected, we found that monetary gains relative to losses evoked activation in the ventral striatum and orbitofrontal cortex. This activation scaled as a function of reward size, with increasing monetary rewards evoking increasing activation. To test whether any brain regions exhibited a match between brain-derived utility and choice-derived utility, we introduced each subject’s risk preference parameter as a covariate in a subject level analysis of monetary sensitivity. Strikingly, we found a robust and non-Voodoo relationship between monetary sensitivity and risk-preferences within the epithalamus, or pineal body. 

Conclusions: These results suggest decision utility can be measured in the absence of choice by examining BOLD signal in the pineal body.  We speculate that this may be the source of apparent free will and that the gaming industry may profit from this information.
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