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𝐹

𝑦∗ = argmax𝑦 𝐹(𝑥, 𝑦;𝑊)

Φ(𝑥) ∈ 𝑅𝑑 Θ(𝑦) ∈ 𝑅𝑒

𝒅 ≠ 𝒆

𝑅𝑑 𝑅𝑒

𝐹(𝑥, 𝑦;𝑊)



𝑑 ≠  𝑒:   

𝐹 𝑥, 𝑦;𝑊 = [ Φ 𝑥 𝑇 ] 𝑊  Θ(𝑦) 

𝑊 𝑑 × 𝑒
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→ 𝑊



𝑑 ≠  𝑒:   

𝐹 𝑥, 𝑦;𝑊 = [ Φ 𝑥 𝑇 ] 𝑊  Θ(𝑦) 

𝑊 𝑑 × 𝑒

• 𝐹 𝑥, 𝑦;𝑊 = −| 𝑊𝑇Φ 𝑥 − Θ 𝑦 |2

• 𝐹 𝑥, 𝑦;𝑊 = −| Φ 𝑥 −𝑊Θ 𝑦 |2
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U 𝑊 𝑊 = 𝑈𝑇𝑉

• 𝑈 𝑟 × 𝑑

• 𝑉 𝑟 × 𝑒

𝐹 𝑥, 𝑦;𝑊 = Φ 𝑥 𝑇𝑊Θ(𝑦)  
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• Ψ 𝑥, 𝑦 = Φ 𝑥 ⊗ Θ 𝑦 𝑑𝑒
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𝚯 𝑊

𝑥 =                , 𝑦+ =        , 𝑦− =                 

 
𝐹 𝑥, 𝑦+;𝑊 > 𝐹 𝑥, 𝑦−;𝑊
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𝚯 𝑊

ℓ 𝑥, 𝑦;𝑊 = max𝑗 Δ 𝑦, 𝑦𝑗 − 𝐹 𝑥, 𝑦;𝑊 + 𝐹 𝑥, 𝑦𝑗;𝑊

Δ 𝑦, 𝑦𝑗 𝑦 𝑦𝑗
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