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This paper contained three Parts:

Part I, I proposed a statistic test for common volatility process in bivariate time series
model. Weconsiders the problem as to whetherfinancial returns have a common volatility
process in the framework of stochastic volatility models that were suggested by Harvey
et al. [1994]. We propose a stochastic volatility version of the ARCH test proposed by
Engle and Susmel [1993], who investigated whether international equity markets have a
common volatility process. The paper also checks the hypothesis of frictionless cross-
market hedging, which implies perfectly correlated volatility changes, as suggested by
Flemingetal.[1998]. The paper uses the technique of Chesher [1984]in differentiating an
integral that contains a degenerate density function in deriving the Lagrange Multiplier
test statistic.

Part II, I extend this model to more practical situation with stable distribution. Using




normal distribution to model the assets’ return is not appropriate especially
considering the rare events such asfinancial crisis. I suggest using Stable distribution
which is more persuasively in fundamental generating process of price than other
skewness and fat-tailed distribution. I also use state space model
witha—-Stabledistribution to dynamically mea- sure the changing of log-price, and catch
different performance during different times. To compare the performance of different
distribution, I use the Bayesian information crite- rion(BIC).

Part III, I learned a fast algorithm called fast Gaussian transform to accelerate the
calcu- lation infiltering and smoothing process. We focus on the description of this
algorithm proposed in Greengard and Strain [1991]. It is one of the fast algorithm
called the fast multipole method (FMM). It use the two asymptotic expansion: the
nearfield expansion well known as Taylor expansion, and the farfield multipole
expansion named as Hermite expansion. There may be potential useful in high
dimension particlefilter and smoother

, or multi-asset option pricing. It can be significant improvement for calculating the

statistic proposed in Part I.
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