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Train dataset

Train dataset

모델학습
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Test dataset

Train dataset 일반화성능

모델테스트학습된

낮은일반화(generalization)성능
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𝑃 𝑋, 𝑌

‘독립적이고 동일한 확률로’

‘Distribution shift (Domain shift)’
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መ𝜃𝐸𝑅𝑀 ≔ 𝑎𝑟𝑔min
𝜃∈Θ

𝔼 𝑥,𝑦 ~ 𝑃[ℓ 𝜃; 𝑥, 𝑦 ] min
𝜃∈Θ

{ℛ(𝜃) ≔ 𝑠𝑢𝑝𝑄∈𝒬 𝔼 𝑥,𝑦 ~𝑄[ℓ 𝜃; 𝑥, 𝑦 ]}

𝒬
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𝒬

min
𝜃∈Θ

{ℛ(𝜃) ≔ 𝑠𝑢𝑝𝑄∈𝒬 𝔼 𝑥,𝑦 ~𝑄[ℓ 𝜃; 𝑥, 𝑦 ]}

𝒬

ℛ 𝜃 = max
𝑔∈𝒢

𝔼 𝑥,𝑦 ~𝑃𝑔[ℓ 𝜃; 𝑥, 𝑦 ]

መ𝜃𝐷𝑅𝑂 ≔ 𝑎𝑟𝑔min
𝜃∈Θ

{ ℛ 𝜃 ≔ max
𝑔∈𝒢

𝔼 𝑥,𝑦 ~ 𝑃𝑔
[ℓ 𝜃; 𝑥, 𝑦 ]} ℛ 𝜃 − ℛ 𝜃
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𝔼 𝑥,𝑦 ~𝑃𝑔 ℓ 𝜃; 𝑥, 𝑦 −𝔼 𝑥,𝑦 ~ 𝑃𝑔
[ℓ 𝜃; 𝑥, 𝑦 ]

ℛ 𝜃 = max
𝑔∈𝒢

𝔼 𝑥,𝑦 ~𝑃𝑔[ℓ 𝜃; 𝑥, 𝑦 ] = max
𝑔∈𝒢

𝔼 𝑥,𝑦 ~ 𝑃𝑔
[ℓ 𝜃; 𝑥, 𝑦 ] +

𝜃𝑎𝑑𝑗 ≔ 𝑎𝑟𝑔min
𝜃∈Θ

max
𝑔∈𝒢

{𝔼 𝑥,𝑦 ~ 𝑃𝑔
[ℓ 𝜃; 𝑥, 𝑦 ] +

𝐶

𝑛𝑔
(

𝐶

𝑛𝑔
)

ℛ 𝜃 − ℛ 𝜃
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𝜃𝑤 ≔ 𝑎𝑟𝑔min
𝜃∈Θ

𝔼 𝑥,𝑦,𝑔 ~ 𝑃𝑔
[𝑤𝑔ℓ 𝜃; 𝑥, 𝑦 ]

𝑤𝑔 = 𝑃𝑡𝑒𝑠𝑡(𝑔)/𝑃𝑡𝑟𝑎𝑖𝑛(𝑔)

𝑤𝑔 = 1/𝔼𝑔′~ 𝑃𝑔
[𝕀 𝑔′ = 𝑔 ]
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