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A multi-stage stochastic programming approach for minimization of
resource availability cost problem with uncertain resource
availabilities

Hossein Moghaddashzadeh, Mohammad Ranjbar
Department of Industrial Engineering, Faculty of Engineering, Ferdowsi University of Mashhad

ABSTRACT

In this paper, the resource availability cost problem with uncertain resource availabilities is considered.
In this problem, a constant resource level should be determined for each resource at the start of a project.
We aim to minimize the expected value of the resource availability costs under all resource shortage
scenarios. It should be mentioned that if a resource will not work at some time units during the project
execution phase while some activities need it, the project have to be supported with the resources that are
outside of the project and cost more than inside ones. This problem can be modeled by means of a multi-
stage stochastic programming model and the resource shortage is expressed using the Binomial distribution.
We developed a set of random test instances and solved them with IBM ILOG CPLEX 12.8. In addition,
we used a forward scenario reduction method to reduce number of variables and improve the CPU run
times. Finally, using numerical results, performance of the developed model is analyzed.

Keywords: Project scheduling, resource availability cost problem, multi-stage stochastic programming
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