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VIF𝑢 =
1

1−𝑅𝑢
2

𝑅𝑢
2 𝑋𝑢 𝑢 = 1, … , 𝑝 𝑝

𝑎𝑟𝑔 𝑚𝑖𝑛
1

2
‖𝒀 − 𝒁𝑑‖2 + 𝑛 𝜂 ∑ 𝑑𝑢

𝑝
𝑢=1

𝒀 = (𝑦1, 𝑦2, . . . , 𝑦𝑛  )𝑇 𝒁𝑑 =   𝒁𝑝𝑛 = 𝑿�̂�𝐿𝑆   �̂�𝐿𝑆 𝑝

𝑿 𝑝 × 𝑛 𝑛

𝜂 > 0 𝑑𝑢 𝑑𝑢(𝜂)�̂�𝐿𝑆 > 0 𝑢 =
1, . . . , 𝑝 𝐗𝐗’ = 𝑰𝑛

𝑑𝑢(𝜂) = (1 −
𝜂

�̂�𝐿𝑆
2)

𝑑𝑢 �̂�𝑢
𝐿𝑆 = �̂�𝑗

𝑁𝐺 𝑢 = 1, . . . , 𝑝

𝐼

𝐼 =  
𝑛 ∑ ∑ 𝑧𝑖𝑧𝑗 

𝑛
𝑗=1 𝑤𝑖𝑗  

𝑛
𝑖=1

𝑆0 ∑ 𝑧𝑖
2𝑛

𝑖=1

 

𝑛 = 1,699 𝑧𝑖 = (𝑦𝑖 −  �̅�) 𝑧𝑗 = (𝑦𝑗 −  �̅�)

𝑦) 𝑖 ≠ 𝑗 𝑖, 𝑗 = 1, … , 𝑛 �̅� 𝑤𝑖𝑗 

𝑛 × 𝑛 𝑖
𝑗  𝑤𝑖𝑗 = 1; 𝑤𝑖𝑗  S0
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