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We studied backward stochastic differential equation and nonlinear
stochastic integration with applications to mathematical finance. This project was motivated by an
idea to model Profit and Loss under a nonlinear market, where the nonlinearity is due to permanent
market impacts, by a nonlinear stochastic integral, and that the nonlinear stochastic integral can
be linearized in a sense by using a solution of a backward stochastic differential equation. By
assuming a Bertrand-type competition with utility function modeled by a nonlinear conditional
expectation, we derive a perfect hedging strategy under this market. Under the simplest setting the
hedging strategy is a solution of Burgers® equation, and we find a mechanism that an endowment shock

is propagated along Burgers® equation to invoke a crash in the underlying asset price.
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