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In this talk, “composition methods (or operator splitting methods) ”for autonomous
stochastic differential equations (SDEs) are formulated to make numerical approximation
schemes for the equations. In the methods, the exponential map, which is given by solution
of a stochastic differential equation, is approximated by composition of the stochastic flows
derived from simpler and exact integrable vector field operators having stochastic coefficients.
The error-orders of the numerical schemes derived from the stochastic composition methods
are investigated. The new schemes are advantageous to preserve the special character of
SDEs numerically and are useful for approximations of the solutions to stochastic non-
linear equations. To examine the superiority, several numerical simulations on the basis of
the schemes are carried out for stochastic differential equations which are treated in the
mathematical finance and stochastic Hamilton dynamical systems.
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