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Abstract

Many decision problems can be formulated as the problem of minimising a convex cost
function that also depends on an uncertain variable. In this seminar, we take a data-
based approach to deal with uncertainty. We will focus mainly on a worst-case approach,
where we minimise the maximum of the cost functions corresponding to some previously
observed instances of the uncertain variable. We call these instances scenarios, and the
solution to the optimisation problem is the scenario solution. The empirical costs are
defined as the cost values that the scenario solution incurs for the various scenarios that
have been used in optimisation. The risk of an empirical cost is defined as the probability
that the empirical cost will be exceeded tomorrow, i.e., when a new instance of the
uncertain variable will be experienced. We present a theorem stating that the vector
of the risks of the empirical costs has an ordered Dirichlet distribution independently
of the distribution of the uncertainty, [1]. By virtue of this result, one can construct a
probability box for the distribution of tomorrow’s cost, without making any assumption
on the specific distribution of the uncertainty and without resorting to new observations
for validation. We will also mention some new research directions aimed at obtaining
similar results for the average approach, where the average of the costs corresponding to
the previously observed scenarios is minimised, [2]. Various application domains will be
mentioned in the course of the presentation.
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