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On the Strong Solutions of Stochastic Differential Equations:
A note on stochastic calculus applied to mathematical finance

Jiré Akahorit

&
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abstract

Mathematics including statistics has been an indispensable tool for Economics. It is widely
recognized that for mathematical finance, the newly and rapidly developing research area,
stochastic calculus is especially important mathematical tool. In mathematical finance, fluc-
tuations of the prices of underlying assets are modeled as stochastic processes, and stochastic
calculus is used as a basic mathematical tool.

Though there are several ways to construct stochastic processes, they are often constructed
through stochastic differential equations in mathematical finance. This is because it has
some advantages to study the space of martingales of a natural filtration of the constructed
stochastic process. Fundamental theorem of asset pricing theory tells us that structure of
that space determines the completeness of the market.

In this paper, we briefly review the theory of stochastic differential equations, giving a
stress on the types of their solutions: the strong one and weak one. Our main result is
on the existence of strong solutions. They are constructed through stochastic flows, which
approach have never been taken in the existing researches.

Though our result has no direct application to mathematical finance, we make a remark

on some related topics in the conclusion.

keywords
stochastic calculus, mathematical finance, filtration, stochastic differential equation, strong

solution, stochastic flow
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