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Pricing in networks, an update

The tariff setting problem on a network involves an operator and clients. Some arcs
in the network are owned by the operator. Being the owner of an arc the operator
can set the price for renting capacity on the arc. The tariffs of arcs not owned by
the operator are fixed, and do not generate any revenue for the operator. After all
tariffs are fixed, the clients will select a path (with necessary capacity) in the
network at minimum cost. The costs of the customer on arcs owned by the
operator make up the operator’s revenues. This problem is a so-called Stackelberg
game on a network.

A linear bilevel model is a very natural and elegant formulation of the problem,
proposed in [1]. NP-hardness has been proved in [2]. We remodel the underlying

network of the problem for deriving several results:

1. a Branch-and-Bound algorithm that uses elegant processing ideas for solving
the problem quickly.

2. a polynomial-time algorithm in case the number of tariff arcs is a fixed
parameter.

3. the remodeled version is APX hard, but allows approximation logarithmic in
the demand in case of uniform tariffs.

Work of other research groups is also discussed briefly:

1. cutting-plane algorithms;
2. a variant of the problem where the subgraph of the customer is a tree
instead of a path.
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