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There is growing interest in exploring the neurological
activity underlying valuation and decision making. Recent
findings have greatly enriched behavioral investigations
of the psychology of preference and choice by revealing
the specific biological substrates of reward encoding,
trust, risky choice, and other relevant phenomena. Neuro-
computational modeling allows for precise integrations of
empirical findings into detailed mechanisms for how spe-
cific brain operations can produce complex cognitions
and behaviors. We present a biologically realistic spiking
neural model of affective choice and judgment that dem-
onstrates this important explanatory role for computa-
tional neuroscience.

Our model proposes a fundamental interplay between an
emotional arousal state encoded by the amygdala and
judgments of reward value and valuation changes com-
puted in orbitofrontal cortex. Inspired by findings from
attention research, we model a multiplicative modulation
of reward valuation by affective arousal, whereby highly
emotive events or contexts cause an amplification of pos-
itive or negative subjective judgments. This modulated
signal feeds into interacting opponent systems for com-
puting positive and negative reward prediction errors,
which we have respectively encoded through dopaminer-
gic and serotonergic activity. The degree to which an
obtained outcome was positively or negatively unex-
pected induces activity in our modeled anterior cingulate
and dorsolateral prefrontal cortical areas regarding the

behavioral relevance of the outcome, with negative sur-
prises indicating current behavior may need to be modi-
fied. A consolidation of encoded valuation, saliency and
relative surprise is proposed to drive the planning of stim-
ulus-appropriate behavior. Finally, information regarding
behavioral saliency and prediction error feeds back to
modulate emotional arousal level itself. These modeled
mechanisms help to explain several important findings of
behavioral decision research.

In particular, the model provides a rigorous biological
account of prospect theoretic loss aversion by encoding an
asymmetric influence of the effects of positive and nega-
tive outcomes on emotional arousal, which produces dis-
parities in subjective valuations of equivalent losses and
gains. Mechanisms for relative valuations and neural fir-
ing saturation effects in orbitofrontal cortex further con-
tribute to an explanation of the shape of the observed
value function from prospect theory. The model also sug-
gests multiple distinct neurological mechanisms by which
information framing may affect choices, including ones
involving anticipated pleasure. This allows for the pro-
posal of a detailed neural basis for observed interactions
between affect, prior expectations and counterfactual
comparisons considered at the behavioral level in deci-
sion affect theory. Simulations of these important emo-
tional decision phenomena lend support to the specific
mechanisms of cognitive-affective interaction imple-
mented in our model, and show the valuable role compu-
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tational neuroscience can play in developing richer and
more complete explanations in cognitive psychology.
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