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Abstract:
It is common in many applications one faces the problem of allocating limited budget, resources or effort among different options (subsystems).
Example of such include but are not limited to financial asset allocation in investment, allocation of deductibles in insurance, allocation of
compensation limits in insurance policy, inventory allocation among different locations, reliability improvement allocation in performability systems,
and spare parts allocation in maintenance. In these problems one needs to understand whether a seemingly “fair”, as opposed to a seemingly
“unfair,” allocation would result in better profitability or system performance. For example, should one allocate more inventory to a location with a
larger demand or one with a lower transportation cost, or should one impose a higher deductible to a riskier insured asset? Answers to such
questions boils down to understanding the joint stochastic ordering in arrangement. In this study, we provide a general framework to model a system
consisting of multiple subsystems. Each subsystem’s performance depends on the allocation policy and some random parameters. Our interest is in
identifying the conditions on the response function of the subsystems, the system performance function and the random parameters under which the
random system performance as a function of the resource allocation has stochastic arrangement increasing property. This allows one to substantially
reduce the number of allocation that needs to be searched to identify an optimal allocation that maximizes the expected utility derived from the
system response as a result of the resource allocation.
(This presentation is based on the joint work, titled “Arrangement Increasing Resource Allocation,” with Prof. Qi Annabelle Feng)
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