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1 问题重述

To find 𝛽:
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when 𝛽0 = 0, it is equal to:
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After standardization:
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2 单变量

(1) ⇒ min
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⇒ min
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𝑛⟨𝑧, 𝑦⟩𝛽 + 𝜆|𝛽| + 𝑐𝑜𝑛𝑠𝑡}

̂𝛽 =
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1
𝑛⟨𝑧, 𝑦⟩ − 𝜆, if 1

𝑛⟨𝑧, 𝑦⟩ > 𝜆
0 if 1

𝑛 |⟨𝑧, 𝑦⟩| ≤ 𝜆
1
𝑛⟨𝑧, 𝑦⟩ + 𝜆, if 1

𝑛⟨𝑧, 𝑦⟩ < −𝜆

define soft threshold as:
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2 单变量 2

̂𝛽 = 𝑆𝜆 ( 1
𝑛⟨𝑧, 𝑦⟩)

where

𝑆𝜆(𝑥) = sign(𝑥)(|𝑥| − 𝜆)+

note that

(|𝑥| − 𝜆)+ = { |𝑥| − 𝜆, |𝑥| − 𝜆 > 0
0 |𝑥| − 𝜆 < 0

𝑆𝜆(𝑥) = { sign(𝑥)(|𝑥| − 𝜆), |𝑥| > 𝜆
0, |𝑥| ≤ 𝜆

=
⎧{
⎨{⎩

𝑥 − 𝜆, 𝑥 > 𝜆 > 0
𝑥 + 𝜆, 𝑥 < −𝜆 < 0

0, |𝑥| ≤ 𝜆



3 多变量循环坐标下降 3

3 多变量循环坐标下降

object function for multiple variables. at 𝑗𝑡ℎ step, we want to minimize:
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𝑓𝑖𝑥 { ̂𝛽𝑘, 𝑘 ≠ 𝑗} , update 𝛽𝑗

denote partial residual 𝛾(𝑗)
𝑖 = 𝑦𝑖 −∑𝑘≠𝑗 𝑥𝑖𝑘 ̂𝛽𝑘, which could be regarded as the 𝑦 in single variable

senario.
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⇒ ̂𝛽𝑗 = 𝑆𝜆 ( 1
𝑛 ⟨𝑥𝑗, 𝑟(𝑗)⟩)

⇒ ̂𝛽𝑗 ← 𝑆𝜆 ( ̂𝛽𝑗 + 1
𝑛 ⟨𝑥𝑗, 𝑟⟩)

where 𝑟𝑖 = 𝑦𝑖 − ∑𝑝
𝑗=1 𝑥𝑖𝑗𝛽𝑗
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