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Abstract： 

A common technical challenge encountered in many operations 

management optimization models is that decision variables are 

truncated by some random variables and the decisions are made 

before these random variables are realized, leading to non-convex 

minimization problems due to the truncation. To address this 

challenge, we develop a powerful transformation technique which 

converts a non-convex minimization problem to an equivalent convex 

minimization problem. We show that the transformation enables us 

to establish the preservation of some desired structural properties, 

such as convexity, submodularity and L-Natural-convexity, under 

optimization operations, which are critical for deriving structures of 

optimal policies and developing efficient algorithms. We then apply 

our approach to several operations models: inventory control with 

random capacity, and revenue management using booking limits. 
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