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Vehicle Routing Problem under Endogenous Uncertainty

S. A. MirHassani, F. Hooshmand Khaligh
Faculty of Mathematics and Computer Science, Amirkabir University of Technology, Tehran, Iran
ABSTRACT

This paper addresses a new variant of the vehicle routing problem in which customers demands are
uncertain and the actual demand becomes known upon the customer is visited. The main point is that the
time of uncertainty realization is decision-dependent and hence, uncertainty is of endogenous nature.
Endogenous uncertainty is a new topic in stochastic programming literature and causes the scenario tree
to become decision-dependent and hence, nonanticipativity of decisions is imposed by conditional
constraints. In this paper, the problem is formulated as a multistage stochastic programming model with
endogenous uncertainty. Then, since nonanticipativity constraints constitute a considerably large portion
of total constraints, efficient approaches are proposed to significantly reduce the problem size and
improve the solution time. Computational results evaluate the proposed model on some randomly
generated test problems.
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