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Abstract - This study proposes a new approach to efficiently and precisely estimating portfolio VaR.
This approach not only simplifies the procedure of estimation, but also solves the bias problems
resulted from fat-tails and heteroskedasticity of return distributions. We first employ component VaR
(CVaR) analysis to decompose the portfolio VaR as the sum of each CVaR. Consequently, this
decomposition can lower down the complexity existing in estimating the variance and covariance of
component asset returns. This simplification takes on a special significance when the portfolio is
highly complex. In addition, to precisely estimate the portfolio VaR, we fit the component return
distributions by the GARCH model, and then turn to estimate their left-tail indices through the
application of extreme value theory (EVT). The tail index derived can further lead to the
computation of individual VaR and component VaR of each component asset. The aggregate portfolio
VaR can thus be determined by adding up the entire CVaRs. To verify the validity of the proposed
approach, we present analysis of failure ratio, the bias of failure loss and Kupiec test (1995). All the
results show that the proposed approach significantly improves the estimation efficiency and accuracy,

which also shed light on the development of risk management theory as well as portfolio strategies.
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