


•

•

•

•

2



3



4



•

• 𝑉 𝐴

• 𝑑: 𝑉 × 𝑉 → ℝ+

• 𝐷

• 𝑀:𝑉 → Δ(𝐴)

• 𝑀
𝑥, 𝑦 ∈ 𝑉

𝐷 𝑀 𝑥 ,𝑀 𝑦 ≤ 𝑑(𝑥, 𝑦)
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𝑉

0.11, 0.2, 0.69

Δ(𝐴)

𝐷

6

𝑑

0.1, 0.21, 0.69



•

𝑀 𝑥 = 𝑀(𝑦) 𝑥, 𝑦 ∈ 𝑉

•

𝐿: 𝑉 × 𝐴 → ℝ+

•

7

min෍

𝑥∈𝑉

෍

𝑎∈𝐴

𝜇𝑥 𝑎 ⋅ 𝐿(𝑥, 𝑎)

s.t. ∀𝑥, 𝑦 ∈ 𝑉,𝐷 𝜇𝑥 , 𝜇𝑦 ≤ 𝑑(𝑥, 𝑦)

∀𝑥 ∈ 𝑉, 𝜇𝑥 ∈ Δ 𝐴



• 𝐷

•

𝑃 𝑄
𝐷𝑡𝑣 𝑃, 𝑄 = max

𝐸⊆𝐴
|𝑃 𝐸 − 𝑄 𝐸 |

•

𝐷𝑡𝑣 𝑃, 𝑄 =
1

2
෍

𝑎∈𝐴

𝑃 𝑎 − 𝑄 𝑎

• 𝐷 = 𝐷𝑡𝑣
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•
෠𝑌 ∈ {0,1}

𝐴 ∈ {0,1}

•

Pr ෠𝑌 = 1 | 𝐴 = 0 = Pr ෠𝑌 = 1 | 𝐴 = 1

•

𝐴 = 0
𝐴 = 1
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𝑌 = 0
෠𝑌 = 1

𝑌 = 1
෠𝑌 = 0

𝑌 = 1
෠𝑌 = 1

𝑌 = 0
෠𝑌 = 0
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𝐴 = 0 𝐴 = 1



•

• ෠𝑌
𝐴 𝑌 ෠𝑌

𝐴 𝑌

• 𝑦 ∈ {0,1}

Pr ෠𝑌 = 1 | 𝐴 = 0, 𝑌 = 𝑦

= Pr ෠𝑌 = 1 | 𝐴 = 1, 𝑌 = 𝑦
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•

Pr ෠𝑌 = 1 | 𝐴 = 0 = Pr ෠𝑌 = 1 | 𝐴 = 1

• 𝑦 ∈ {0,1}

Pr ෠𝑌 = 1 | 𝐴 = 0, 𝑌 = 𝑦

= Pr ෠𝑌 = 1 | 𝐴 = 1, 𝑌 = 𝑦

•

⇒

⇒
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𝑌 = 0
෠𝑌 = 0

𝑌 = 1
෠𝑌 = 1

𝑌 = 1
෠𝑌 = 1

𝑌 = 0
෠𝑌 = 0
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𝐴 = 0 𝐴 = 1
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෠𝑌 = 𝑌



•

•

•
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• ෨𝑌
෠𝑌

• ෨𝑌 ෠𝑌 𝐴
෠𝑌, 𝐴

• ෨𝑌
[0,1]

Pr ෨𝑌 = 1 | ෠𝑌 = ො𝑦, 𝐴 = 𝑎 ො𝑦, 𝑎 ∈ {0,1}

19



• 𝛾𝑎 ෠𝑌
Pr ෠𝑌 = 1 𝐴 = 𝑎, 𝑌 = 0 , Pr ෠𝑌 = 1 𝐴 = 𝑎, 𝑌 = 1

• ෠𝑌

1. 𝛾0 ෠𝑌 = 𝛾1 ෠𝑌

2. 𝛾0 ෠𝑌 ≤ 𝛾1 ෠𝑌

3. 𝛾0 ෠𝑌 = 1 − 𝛾1 ෠𝑌

4. 𝛾0 ෠𝑌 = 0 𝛾1 ෠𝑌 = 1

20



• ෨𝑌 𝑎 ∈ {0,1}

𝛾𝑎 ෨𝑌 ∈ 𝑃𝑎 ෠𝑌 𝑃𝑎 ෠𝑌

conv 0,0 , 𝛾𝑎 ෠𝑌 , 𝛾𝑎 1 − ෠𝑌 , 1,1

21

(𝐴 = 0)

(𝐴 = 1)

෨𝑌 = ෠𝑌

෨𝑌 = 1 − ෠𝑌



• ℓ: 0,1 2 → ℝ+

ℓ ො𝑦, 𝑦 ො𝑦 𝑦

•

•

22

min𝔼 ℓ ෨𝑌, 𝑌

s.t. ∀𝑎 ∈ 0,1 , 𝛾𝑎 ෨𝑌 ∈ 𝑃𝑎 ෠𝑌

𝛾0 ෨𝑌 = 𝛾1 ෨𝑌



24

෨𝑌

෠𝑌, 𝐴, 𝑌

෠𝑌, 𝐴



•

o

o

o

•

o

o
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