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On an optimal stopping problem
with a discontinuous reward

We study an optimal stopping problem with an unbounded, time-dependent and discontin-
uous reward function, which is motivated by the pricing of a variable annuity contract. We
consider a general fee and surrender charge function, and give a condition under which
optimal stopping always occurs at maturity. Using an alternative representation for the
value function of the optimization problem, we study its analytical properties and the result-
ing surrender (or exercise) region. In particular, we show that the non-emptiness and the
shape of the surrender region are fully characterized by the fee and the surrender charge
functions, which provides a powerful tool to understand their interrelation and how it affects

early surrenders and the optimal surrender boundary.
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