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In the project, we studied weak approximation schemes for stochastic
differential equations driven by Brownian motions. As a result, we obtained a new higher order
algorithm, the Malliavin Monte Carlo, which is constructed by some polynomials of Brownian motions
through the Malliavin calculus. Not only for the standard weak approximation problem, a higher order

discretization scheme for the differentiations of the solutions to partial differential equations
is also obtained. We further provide another type of weak approximation using a Markov chain
approximation. These results are published in major academic journals in the areas of applied
mathematics such as numerical analysis, statistics and finance.
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