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This thesis summarizes statistical analysis of some multivariate heteroscedastic
time series data, including 2 sets of data from physiological experiments and 2 sets of
EEG data about anesthesia and coma.

The aim of this thesis is to provide a statistical tool for analyzing multivariate data
which contains non-stationary and heteroscedastic characteristics.

The main contribution of this thesis is that we combine the compartment model and
GARCH model to develop compartment-GARCH model. This new model can describe
the non-stationarity of the system noise variance, Such an integration of the
heteroscedasticity model and the state space model is carried out by fully utilizing the
information of innovations and expected values from the filtering process.

Another contribution of the thesis is that we extend Akaike's NCR from constant
noise variance to heterogeneous noise variance in order to study time-varying
causality. By applying heteroscedasticity models, the phenomenon of an evolving
causality relationship can be depicted.

All these methods are illustrated by their application to EEG data including the
study of consciousness under anesthesia and the coma, and also to a physical data of
head and finger movement.
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