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𝑍1, 𝑍2, …

𝐻ξ, 𝜎 𝑧 = 1 − 1 + ξ
𝑧

 𝜎

−
1
𝜉
,  

≥ ξ ≥
≤ ≤  σ ξ

ξ
ξ
ξ
ξ



1 − 𝐹 𝑧 = (1 − 𝐹 𝑢 )(1 − 𝐹𝑢 𝑧 ) , 𝑧 ≥ 𝑢

𝐹 𝑧 = 1 − 𝜆𝑢 1 + 𝜉
𝑧 − 𝑢

𝜎

−
1
𝜉
, 𝜆𝑢 = 𝑃{𝑍 > 𝑢}

α α α α

*

𝜉 ≥

α α

α = u +
𝜎

ξ

1

λ𝑢
1 − 𝛼

−𝜉

− 1
α =

α

1 − 𝜉
+
𝜎 − 𝜉𝑢

1 − 𝜉
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𝐿(𝑦) 𝜂∈

  χ χ 𝐿 𝑦 𝑐
 χ  χ

 𝝌 = lim
𝑦→∞

2𝑙𝑜𝑔𝑃{𝑌1 > 𝑦}

𝑙𝑜𝑔𝑃{𝑌1 > 𝑦, 𝑌2 > 𝑦}
− 1 = 2𝜂 − 1

𝑃 𝑌2 > 𝑦|𝑌1 > 𝑦 ~𝐿 𝑦 𝑦
1−

1

𝜂 𝝌 = 𝑙𝑖𝑚
𝑦→∞

𝑃 𝑌2 > 𝑦|𝑌1 > 𝑦

 
χ 𝜂=1

χ



 𝜂  χ
  χ = 1 χ 𝐿 𝑦 𝑐

 𝜂

χ  𝜒 𝜂





• 𝑿 = (𝑿1, 𝑿2, … , 𝑿𝑑)

• 𝒘 = (𝑤1, 𝑤2, … , 𝑤𝑑)

𝑍 𝒘 =  
𝑖=1

𝑑

𝑤𝑖 𝑋𝑖 , 0 ≤ 𝑤𝑖 ≤ 1

α α α

𝑤∗ = argmin
𝑤

𝑅𝑀𝛼(𝑍(𝒘)) ,

𝐶𝑜𝑛𝑠𝑡𝑟𝑎𝑖𝑛𝑡𝑠:  
𝑖=1

𝑑

𝑤𝑖 = 1,𝑤𝑖 ≥ 0

α α



α α

α = u +
𝜎

ξ

1

λ𝑢
1 − 𝛼

−𝜉

− 1 α =
α

1 − 𝜉
+
𝜎 − 𝜉𝑢

1 − 𝜉



𝒘 = 𝑤1, 𝑤2, … , 𝑤𝑑 , ∀𝒘

• 𝑿𝑖 = 𝑋𝑖1, 𝑋𝑖2, … , 𝑋𝑖𝑇 , →

𝑍𝑗 𝒘 =  𝑖=1
𝑑 𝑤𝑖𝑋𝑖𝑗 , 𝑗 = 1,… , 𝑇
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𝝌 σ (𝝌 ) 𝝌 σ (𝝌)  :𝝌 =  (pvalue)  
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