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“On the Robust Optimal Stopping Problem”

Abstract: We study a robust optimal stopping problem with respect to a set P of
mutually singular probabilities. This can be interpreted as a zero-sum controller-
stopper game in which the stopper is trying to maximize its pay-off while an
adverse player wants to minimize this payoff by choosing an evaluation criteria
from P. We show that the upper Snell envelope Z of the reward process Y is a
supermartingale with respect to an appropriately defined nonlinear expectation
E, and Z is further an E-martingale up to the first time tau 0 when Z meets Y .
Consequently, taul is the optimal stopping time for the robust optimal stopping
problem and the corresponding zero-sum game has a value. Although the result
seems similar to the one obtained in the classical optimal stopping theory, the
mutual singularity of probabilities and the game aspect of the problem give rise
to major technical hurdles, which we circumvent using some new methods.



