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Statistical models are necessary for the risk measurement and management in
financial and insurance. Using prequential analysis framework, we underpinned a general theory for
backtesting which monitors the performance of risk measurement model. Also, we developed methods for

predicting volatility using text sequences and for estimating risk measures by applying the extreme
value theory with bias correction. To theoretically justify the use of multiple testing procedure
for big data and models, some important contributions to the normal approximation theory for high
dimensional data were made. Also, we proposed new models for cohort-wise mortality prediction under
survival energy hypothesis with diffusion processes and analyzed some inference methods for the
stochastic differential equation models driven by the fractional Brownian motion.
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