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XINXIA YANG : VALUE AT RISK ESTIMATION BASED ON
VOLATILITY MODEL AND STATISTICAL LEARNING APPROACH.

THESIS ADVISOR : PROF.PAIROTE SATTAYATHAM, Ph.D. 87 PP,

VALUE AT RISK / STOCHASTIC VOLATILITY MODEL / GARCH MODEL /

PARTICLE FILTER / MCMC / SUPPORT VECTOR REGRESSION

The objective of this study is (o estimate Value-at-Risk of financial time series
based on two volatility models and statistical learning approach. In this thesis, we
propose two VaR estimation methods, referred to as A-PMCMC (Adaptive Particle
Markov Chain Monte Carlo) approach and NIG-MSA (Normal Inverse Gaussian-
Multi Scale Analysis) approach respectively. In the A-PMCMC approach, a new
stochastic volatility model with leverage effect, non-constant conditional mean and
jump is presented, and then the particle filter and adaptive MCMC algorithms are
integrated to estimate the volatility model. The NIG-MSA is a hybrid approach. It
exploits the normal inverse Gaussian distribution to {it the residual distribution of the
GARCH model, and combines the empirical mode decomposition with support vector
regression to structure a multi-scale analysis approach. The simulation experiment

and empirical application shows the applicability of our proposed methods.
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