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Abstract: When only the moments of the underline distribution are known, many max-min
optimization models can be interpreted as zero-sum games, in which the firm chooses actions to
maximize her expected profit while Nature chooses a distribution subject to the moment
conditions to minimize the firm’s expected profit. For single-period models, we reformulate the
zero-sum game as a robust moral hazard, in which Nature chooses both the distribution and actions
to minimize the firm’s expected profit subject to incentive compatibility (IC) constraints. Under
guasi-concavity, these IC constraints are replaced by the firm’s first-order conditions, which give
rise to additional moment constraints and an extended reformulation of the dual problem in a
higher dimensional space, facilitating the search for the closed-form solution. In the equilibrium,
the additional moment constraints are binding but have zero Lagrangian multipliers. This property
enables us to derive closed-form solutions for several distributionally robust inventory models that
the extant literature is unable to solve. For multi-period models, we apply subgame perfect
conditions to eliminate Nature’s dominated strategies so that we can conveniently compute the
firm’s time-average cost under Adverse Nature’s undominated strategy. We then solve the robustly
optimal base-stock level with positive lead time and lost sales (or backorder). The theme of this
ambitious research program is to combine both zero-sum games and semi-infinite programming
tools.
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