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Bilevel Linear Programming (BLP) is a solution method for the linear optimization problem with two
sequential decision steps of the leader and the follower. In this thesis, we treat BLP with the follower’ s
ambiguous objective function (BLPwFAO) and formulate it based on the maximin principle. We investigate several
solution methods for the formulated problem. Moreover, we consider several search strategies to reduce the
computation time. We conduct numerical experiments to compare the proposed solution methods and to confirm
the usefulness of the search strategies

After we describe the preliminaries, we formulate the problem of BLPWFAO by the maximin principle and show
properties of the formulated problem. Because the leader may not know all information about the followers
in real world problems, we treat a BLP problem where coefficients of the follower’ s objective function are
ambiguous. Under the assumption that the follower’ s possible range of ambiguous coefficient vector is known
as a certain convex polytope, we formulate the problem as three level programming problem based on the maximin
principle. We show that an optimal solution to the formulated problem lies on an extreme point of the feasible
solution set. We propose a computational procedure based on the k—th best method together with the optimality
verification process

In the next part of the thesis, we investigate the optimality verification process more deeply. The
optimality verification process is composed of the rationality test, the local optimality test and the global
optimality test. From a special structure of the rationality test problem, we propose a reuse strategy using
the previous rationality test results. Because the local and global optimality tests require the enumeration
of basic solutions, we consider search strategies such as depth—first and breath-first search strategies.
Especially for the local optimality test, we propose a shallow search strategy and a skipping strategy to
avoid a big enumeration load caused by the degeneracy of the initial solution. Comparing combinations of
strategies by a numerical experiment, we found the advantages of the shallow search and skipping strategies
in the local optimality test and the advantage of the depth-first strategy in global optimality test.

The inner approximation method is known as an efficient solution approach to large—sized global
optimization problems. An inner approximation method is applied to the global optimality test. It is shown
that the global optimality test problem is reduced to a reverse—convex optimization problem. The specific
procedure of the inner approximation method for the global optimality test is given. By a numerical experiment,
we compare three approaches to the global optimality test: k—th best method, vertex enumeration method, and
inner approximation method, and confirm the advantage of the reuse strategy. The results of the numerical
experiment show a clear advantage of the reuse strategy and the potential efficiency of the inner approximation
method. However, some problems cannot be solved by the inner approximation method due to computational errors.
It is also shown that the vertex enumeration method with reuse strategy solves test problems stably and
efficiently.

Finally, the obtained results through this study are reviewed and some future topics are described
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