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Rare event sampling in nonlinear stochastic dynamical systems is studied. We
developed a "time-reversed simulation method” , by which we can efficiently generate rare events and
estimate unbiasedly their probabilities. The key idea of the proposed method is to generate paths
(trajectories) from the target event (a rare event such as an exact hit of a big typhoon to Tokyo) to
initial states; this can improve the efficiency of the simulation when the target region is small. Using
sequential importance sampling algorithm (SIS), unbiased estimates of the probabilities of rare events
are calculated without much increase of computational burden. The proposed method can be applied to the
analysis of risks of extreme events.
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