Decomposition Methods for Stochastic Steiner Trees
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A new algorithmic approach for solving the stochastic Steiner tree problem based on
three procedures for computing lower bounds (Dual Ascent, Lagrangian relaxation, Ben-
ders Decomposition) is introduced. Our method is derived from a new Integer Linear Pro-
gramming formulation, which is shown to be strongest among existing formulations. The
resulting method, which relies on an interplay of the dual information retrieved from the
respective dual procedures, computes upper and lower bounds and combines them with
several rules for fixing variables in order to decrease the size of problem instances.

The effectiveness of our method is compared in an extensive computational study with
the state-of-the-art exact approach from [2] (see also [1]), which employs a Benders decom-
position based on two-stage branch-and-cut, and a genetic algorithm [3] introduced during
the DIMACS Implementation Challenge on Steiner trees. Our results indicate that the pre-
sented method significantly outperforms existing ones, both on benchmark instances from
literature, as well as on large-scale telecommunication networks.

References

[1] I. Bomze, M. Chimani, M. Jiinger, 1. Ljubié, P. Mutzel, and B. Zey, Solving two-
stage stochastic Steiner tree problems by two-stage branch-and-cut. In International
Symposium on Algorithms and Computation, pages 427-439. Springer, 2010.

[2] L Ljubié, P. Mutzel, and B. Zey. Stochastic survivable network design problems: The-
ory and practice. European Journal of Operational Research, 256(2):333-348, 2017.

[3] P. Hokama, M. C. San Felice, E. C. Bracht, and F. L. Usberti. A heuristic approach for
the stochastic Steiner tree problem. 11th DIMACS Challenge workshop, dimacs11.
zib.de/workshop/HokamaSanFeliceBrachtUsberti.pdf, 2014.



