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Recently multiple noise-induced transitions, statistical periodicity,
noise-induced reproducibility has been discovered in a broad class of nonlinear dynamical systems. The
goal of this research is to establish a theory of noise-induced phenomena and to analyze complex
phenomena including stochastic chaos in random dynamical systems quantitatively. The following (1)-(3)
are the main results of this research. (1) Universalitﬁ of multiple noise-induced transitions,
statistical periodicity,noise-induced reproducibility has been confirmed numerically. (2) Experimental
time series analysis for human brain wave and dice roll, and their modeling with random dynamical systems
have been studied. (3) Stochastic resonance and noise-induced chaos are formalized in terms of
bifurcation theory. Statistical periodicity is analyzed in terms of ergodic theory.
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