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We developed a statistical inference method that accurately calculates
estimators and test statistics for stochastic differential equation models by estaglishing the
statistical asymptotic theory of the model. We obtained hybrid estimators for ergodic diffusion
processes based on subsampling and thinning data, as well as for non-ergodic diffusion processes
based on high-frequency data, and demonstrated their asymptotic properties. Using high-frequency
data with observation noise, we constructed adaptive estimators and adaptive test statistics for the
drift and volatility parameters of ergodic diffusion processes, and proved their asymptotic
properties. We also conducted research on high-frequency data analysis and its application to
financial and actuarial mathematics. In addition, we verified the effectiveness of the proposed
methods through large-scale numerical simulations.
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