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Bilevel mathematical models for economic competition

Bilevel optimisation is an important class of hierarchical optimisation problems with two decision-makers: the leader and the follower.
The leader cannot control the follower's decisions but can change his constraints and the objective function. The goal or profit of the
leader depends on the optimal decision of the follower. Over the last 30 years, the bilevel problems have received significant attention
from the mathematical programming and operational research communities. This talk provides an overview of bilevel discrete
optimisation including basic definitions, properties, relationships to other classes of optimisation problems and applications. We aim to
encourage researchers to pay more attention to this interesting area both from the theoretical point of view and applications.



Evgeny Spodarev
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Prediction of Heavy-Tailed Random Functions

Joint work with Abhinav Das and Vitaly Makogin

Kriging methods are classically used for the extrapolation of square integrable random fields. For heavy tailed random processes and
fields, this theory cannot be applied.

We fill this gap and construct a unified approach for the extrapolation of stationary (possibly heavy tailed) random functions using the
comparison of their level sets.

For that, a new excursion metric for random variables is defined, and its properties are studied. Then it is shown how the new metric is
connected to the error-in-measure of level sets of the process and it predictor. For the case of Gaussian processes and linear
prediction, the new metric is minimised subject to the constraint that the predictor has the same marginal distribution as the original
process. Properties of the new prediction such as consistency and exactness are studied. In the Gaussian case, the existence and
uniqueness of the solution of the corresponding linear programming problem with quadratic constraints are analysed. Numerical
examples round up the talk.



