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A bi-level Model for Rail Freight Transportation Based on Revenue
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ABSTRACT

In this paper, considering the static competition between road and rail sectors and aiming at
improving the revenue and tactical planning of the rail operators, a bi-level programming model for
freight transportation has been proposed. In the proposed model, rail operator and shippers are in the
first and second level of the bi-level model, respectively. Therefore, the model has two independent
decision makers in a hierarchical structure. In the proposed model, rail sector is seeking to maximize its
profit while shippers try to minimize their costs by adopting the least cost transportation mode.
Shippers’ behavior in choosing transportation mode has been formulated by a choice model. By proving
some theorems and lemmas based on primal-dual relationships and employing Kuhn-Tucker conditions,
the bi-level model is converted to a non-linear single-level model. Then, by using a piecewise linear
approximation, the non-separable non-linear model is approximated by a linear integer model. Finally,
the efficacy of the proposed model is evaluated by a set of test problems.
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