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Abstract

Classical option pricing models rely on the prior assumption of known volatility, making it difficult
to capture asset price dynamics under deep uncertainty. This paper introduces second-order variance
ambiguity into a discrete-time general equilibrium framework to investigate its impact on option pric-
ing. The model assumes that macroeconomic shocks follow a conditional normal distribution, while
investors hold subjective prior beliefs about the objective variance that conform to Gamma distri-
bution. By integrating smooth ambiguity preferences with recursive utility, this paper derives a
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unique subjective equivalent measure within an incomplete market setting, and provides a semi-
closed-form analytical solution for European call options based on the intertemporal Euler equation.
Comparative static analysis reveals that, due to the convexity of the option payoff structure, both the
expansion of objective variance and an increase in subjective ambiguity aversion will drive up the
theoretical option premium. This paper moves beyond the single risk dimension of conventional
pricing frameworks and provides a micro-theoretical foundation for explaining the variance risk
premium observed in option markets.
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