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In this paper we propose to use the Clayton copula to derive a time-varying correlation model for calculating the extreme value theory (EVT) type Value at Risk (VaR). The EVT is most useful in estimating tail probabilities of extreme events. Therefore, it does not rely on the normality assumption of financial asset returns as often assumed by the common methodologies for calculating VaR. 

However, most calculations of the EVT-type VaR are based on constant correlation models. Since correlation coefficients tend to change over time, especially under severe market shocks, the constant correlation models could lead to incorrect correlation representations. The time-varying correlation matrix derived by the Clayton copula captures the correlation of extreme events. Theoretically, the resulting VaR should be a better risk measure than those calculated by constant correlation models. This approach also has the merit of dealing with the problem of insufficient samples when estimating extreme correlation.

We construct nine portfolios to compare the performance of the EVT-type VaR calculated by the proposed correlation model with that calculated by a constant correlation model.  The portfolios are constructed with various weights in equity and fixed-income assets that are exposed to four market risk factors. Using a historical VaR as benchmark, the results show that on average, the new approach outperforms that with constant correlation, especially in portfolios with less risk exposure to the NTD/USD foreign exchange rate.
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極值理論VaR之極端相關性估計
—以Copula方法
李志偉　郭震坤*
本文建議用Clayton copula導出時變相關模式（time-varying correlation model）來計算極值理論風險值（Value at Risk）。極值理論最常用在估計極端事件的尾端機率分配。因此極值理論風險值不需像一般風險值計算方法，要假設常態的金融市場價格變動。

然而，目前計算極值理論風險值大都採固定相關模式（constant correlation model）。由於相關性會隨市場波動而異，特別是在市場發生重大衝擊時，用固定相關模式來描述並不正確。而用Clayton copula所估計的時變相關係數矩陣則可精確描述極端事件時的相關性。理論上，時變相關模式估計方法會比固定相關模式產生較好的風險值，且可解決估計極端相關性時樣本不足的問題。


我們建構九種投資組合來比較用時變與固定相關性模式所計算的極值理論風險值。這些投資組合有不同的權益證券和債券的配置比例，其價值隨四種不同風險因子而變。結果顯示，若以歷史風險值法為指標，則平均而言，我們建議的極值理論風險值估計方法表現較用固定相關模式的計算值為佳，特別是對暴露較少的美元兌台幣匯率風險之投資組合。 

關鍵詞：Copula函數、極值理論、風險值 (Value-at-Risk)。
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