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𝑥𝑗 = {𝑥𝑖𝑗 , 𝑖 = 1,2, … , 𝑚} 𝑦𝑗 =



{𝑦𝑟𝑗 , 𝑟 = 1,2, … , 𝑠}

𝑋 = (𝑥𝑖𝑗) 

𝑌 = (𝑦𝑟𝑗)

𝑜𝜖{1,2, … , 𝑛}

min
𝜃,

𝜃

𝜃𝑥𝑜 − 𝑋 ≥ 0

𝑌 ≥ 𝑦𝑜

 ≥ 0

𝑒 = 1

 = (1,2, … , 𝑛)

 

𝜃∗

0 < 𝜃∗ ≤ 1
(𝑋, 𝑌) (𝜃∗𝑥𝑜, 𝑦𝑜) 𝜃∗ <

1
𝑠− = 𝜃𝑥𝑜 − 𝑋 𝑠+ = 𝑌 − 𝑦𝑜

𝑠− ≥ 0 𝑠− ∈ 𝑅𝑚 𝑠+ ≥ 0 𝑠+ ∈ 𝑅𝑠

(𝜃, )

𝜃 =
𝜃∗



 

(𝜃∗,∗, 𝑠−∗, 𝑠+∗)

𝜃∗ = 1 𝑠−∗ = 0 𝑠+∗ = 0

(𝜃∗,∗) 𝜃∗ =
1

𝐸𝑜

∗ 𝐸𝑜 = {𝑗 | 𝑗
∗ > 0}   (𝑗 𝜖 {1,2, … , 𝑛})

𝜃∗𝑥𝑜 = ∑ 𝑥𝑗𝑗
∗ + 𝑠−∗

𝑗𝜖𝐸𝑜

𝑦𝑜 = ∑ 𝑦𝑗𝑗
∗ − 𝑠+∗

𝑗𝜖𝐸𝑜

𝜃∗

𝑠−∗

𝑠+∗

𝑥̂𝑜 = 𝜃∗𝑥𝑜 − 𝑠−∗

𝑦̂𝑜 = 𝑦𝑜 + 𝑠+∗

𝜃𝐶𝐶𝑅
∗ 𝜃𝐵𝐶𝐶

∗

𝑆𝐸 =
𝜃𝐶𝐶𝑅

∗

𝜃𝐵𝐶𝐶
∗





 

𝑒𝑡 , 𝑡 = 1, … , 𝑇

PTWM = ∑ 𝑤𝑡𝑒𝑡

𝑇

𝑡=1

𝑤𝑡 = 2𝑡 (𝑇2 + 𝑇)⁄ , 𝑡 = 1, … , 𝑇

FWGM = 𝐸𝑥𝑝 (
∑ 𝑤𝑡 ln 𝑒𝑡

𝑇
𝑡=1

∑ 𝑤𝑡
𝑇
𝑡=1

)

𝑤 = {0, 0.146, 0.236, 0.382, 0.5, 0.618, … }

𝑤𝑡 < 𝑤𝑡+1, ∀𝑡
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