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Abstract:
The classical newsvendor problem seeks to minimize the expected inventory cost or maximize the expected profit. But optimizing an expected value alone
does not fully capture the stochastic nature of the newsvendor problem. Inspired by the higher-moment analyses explored in finance, we conduct a meanvariance-skewness-kurtosis (MVSK) analysis for the newsvendor problem. We first derive the analytical expressions for the profit’s mean, variance,
skewness, and kurtosis in the standard newsvendor setting, and reveal their structural properties. We then establish various MVSK optimization problems
and find the solution to each of them. We show that kurtosis aversion always induces the newsvendor to order less, while skewness seeking can induce the
newsvendor to order either more or less depending on the specific structure of the profit’s skewness, which is affected by the symmetric and asymmetric
properties of the demand distribution. Finally, based on the Pareto-optimality concept, we address the challenge of supply chain coordination (SCC) in the
presence of MVSK agents in two specific cases: (i) each agent maximizes its MVSK-objective-function and (ii) each agent maximizes its expected profit
function, subject to given constraints on the profit’s variance, skewness, and kurtosis. In each case, we explore whether and how the supply chain can be
coordinated. We find that considering the MVSK preferences of supply chain agents will affect the achievability of SCC and flexibility of the coordinating
contract. We also uncover that if we assume an individual MVSK agent to be an MV one, the achievability of SCC by contracts will be very much negatively
affected.
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