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Ruin Problems with Risky Investments.

Abstract: In this talk, we present two risk models. First, we consider the dual risk process which
models the surplus of a company that incurs expenses at a constant rate and earns random
positive gains at random times. When the surplus is invested in a risky asset following

a geometric Brownian motion, we show that the ruin probability decays algebraically for small
volatility and that ruin is certain for large volatility. We use numerical methods to approximate
the ruin probability when the surplus is invested in a risk-free asset. When there are no
investments, we recover the exact expression for the ruin probability via Wiener-Hopf
factorization. Second, we are concerned with incurred but not reported (IBNR) claims, modeled
by delaying the settlement of each claim by a random time. When the investments follow

a geometric Brownian motion, we derive a parabolic integro-partial-differential equation (IPDE)
for the ultimate ruin probability with final value condition given by the ruin probability under
risky investments with no delay. Assuming that the delay times are bounded by a constant, we
obtain an existence theorem of the final value IPDE in the space of bounded functions, and a
uniqueness theorem in the space of square integrable functions. When the delay times are
deterministic, we show that delaying the settlement of claims does not reduce the probability of
ruin when the volatility is large.
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