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From Discounting Future Gains to Future Losses
Xu L ijuan, Wang Kun, Jiang Tianzi
L IAMA Center for Computational M edicine, N ational
L aboratory of Pattern Recognition, Institute of A utam ation,
Chinese A cademy of Sciences, B eijing 100190
L iang Zhuyuan, Li Shu
Center for Social and Econam ic B ehavior, Institute of

Psychology, Chinese A cademy of Sciences, B eijing 100101

Intertemporal choice, the tradeoff anong outcomes

occurring at different points in time, inwolves not only
benefit options but al® those asociated with cost Pre-
vious neuroimaging studies have primarily focused on
discounting future gains thus the neural mechanisn un-
derlying discounting future losses ramains unidentified

U sing event-related functional magnetic reonance mar
ging, we camprehensively investigated the neural mech-
anisn of tamporal disoounting using o decisionmak-
ing takswith a symmetric pattern of gains and losses

Our reaults revealed that the lateral prefrontal and poste-
rior parietal areaswere activated in discounting both fu-
ture gains and future losses, but their activationswere
stronger when disoounting loses Moreover, we found
that the inaula, thalanusand dorsal striatum were more
activated during intertenporal choices inwolving losses
uggesting that the enhanced sensitivity o lossesmay be
driven by negative emotions In addition, whereas the
posterior cingulate cortex and medial prefrontal cortex
were activated when the choices included mmediate op-
tions, extra regions including the anterior cingulate cor-
tex, insula and superior frontal gyruswere preferentially
activated when the choices inwolved immediate losses

Taken together, our findings suggest that a fronto-parie-
tal netvork supports the canmon discounting process,

and more importantly, discounting future losses and
gains occurs agmmetrically in the brain W e geculate
that thismay provide a neural basis for the phenamenon
that future losses are discounted less steeply than future
gains

Keywords interteamporal choice; discounting losses

medial prefrontal cortex; anterior cingulate cortex; dor-

Dlateral prefrontal cortex
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