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𝑎 𝜃

𝑓𝑆 𝑓𝑅 𝑓𝑆 + 𝑓𝑅 = 1

𝑢𝑆 ≔ 𝑎 − 𝑓𝑆 𝑢𝑅 ≔ 𝜃 − 𝑓𝑅

𝜃
𝜃 𝑝1 𝜃1 𝑝2 𝜃2 𝑝𝑁 𝜃𝑁

∑𝑖=1
𝑁 𝑝𝑖 = 1
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𝜃

Δ ≔ 𝑎 − E 𝜃
𝑓
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𝑓𝑆,no info =
1

2
+
1

2
Δ

[0,1]

, 𝑓𝑅,no info =
1

2
−
1

2
Δ

[0,1]

𝑥 [0,1] = min(1,max 0, 𝑥 )

𝑢𝑆 = 𝑎 − 𝑓𝑆,no info 𝑢𝑅 = 𝐸 𝜃 − 𝑓𝑅,no info

𝑎 𝜃

𝑓𝑆 𝑓𝑅

𝑢𝑆 ≔ 𝑎 − 𝑓𝑆 𝑢𝑅 ≔ 𝜃 − 𝑓𝑅



𝜃

Δ ≔ 𝑎 − E 𝜃
𝑓
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𝑓𝑆,no info =
1

2
+
1

2
Δ

[0,1]

, 𝑓𝑅,no info =
1

2
−
1

2
Δ

[0,1]

𝑊no info

𝑊no info = 𝑓𝑆𝑢𝑆 + 𝑓𝑅𝑢𝑅

=
𝑎 + 𝜇 − 1

2
+max

Δ − 1

2
, 0

𝜇 𝜃 E{𝜃}

𝑎 𝜃

𝑓𝑆 𝑓𝑅

𝑢𝑆 ≔ 𝑎 − 𝑓𝑆 𝑢𝑅 ≔ 𝜃 − 𝑓𝑅



𝜃

Δ𝜃 ≔ 𝑎 − 𝜃 𝑓 𝜃

2022/5/13 理論談話会#06 12

𝑓𝑆,full info(𝜃) =
1

2
+
1

2
Δ𝜃

0,1

, 𝑓𝑅,full info 𝜃 =
1

2
−
1

2
Δ𝜃

[0,1]

𝑊full info

𝑊full info =
𝑎 + 𝜇 − 1

2
+ E max

Δ𝜃 − 1

2
, 0

𝑎 𝜃

𝑓𝑆 𝑓𝑅

𝑢𝑆 ≔ 𝑎 − 𝑓𝑆 𝑢𝑅 ≔ 𝜃 − 𝑓𝑅



Δ𝜃 ≔ 𝑎 − 𝜃 𝑓 𝜃
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𝑓𝑆(𝜃) =
1

2
+
1

4
Δ𝜃

0,1

, 𝑓𝑅 𝜃 =
1

2
−
1

4
Δ𝜃

[0,1]

𝑊

𝑊 =
𝑎 + 𝜇 − 1

2
+
Δ2

8
+
𝜎2

8
+ E 𝕀|Δ𝜃|>1max

Δ𝜃 − 1

2
, 0

𝕀|Δ𝜃|>1 Δ𝜃 > 1

𝑎 𝜃

𝑓𝑆 𝑓𝑅

𝑢𝑆 ≔ 𝑎 − 𝑓𝑆 𝑢𝑅 ≔ 𝜃 − 𝑓𝑅
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𝑓𝑆(𝜃) =
1

2
+
1

4
Δ𝜃

0,1

, 𝑓𝑅 𝜃 =
1

2
−
1

4
Δ𝜃

[0,1]

𝑓𝑆,full info(𝜃) =
1

2
+
1

2
Δ𝜃

0,1

, 𝑓𝑅,full info 𝜃 =
1

2
−
1

2
Δ𝜃

[0,1]
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No

No Yes
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𝑎 𝜃

𝑓𝑆 𝑓𝑅

𝑢𝑆 ≔ 𝑎 − 𝑓𝑆 𝑢𝑅 ≔ 𝜃 − 𝑓𝑅
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𝜃
𝑢𝑆 𝜃 = 𝑎 −𝑚𝑥 𝜃 − 1 −𝑚 𝑦

𝑢𝑅 𝜃 = 𝜃 −𝑚 1 − 𝑥 𝜃 − (1 − 𝑚)(1 − 𝑦)
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𝑥(𝜃) 𝑥 𝜃

𝑚 𝑚 ≤ 1

𝑦



𝑈0 = max E 𝑢𝑆 𝜃 , E 𝑢𝑅 𝜃

𝑈1 = E 𝑥 𝜃 𝑢𝑆 𝜃 + 1 − 𝑥 𝜃 𝑢𝑅(𝜃)
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E{𝑢 𝜃 }

𝑢 𝜃

𝑥(𝜃) 𝑥 𝜃

𝑚 𝑚 ≤ 1

𝑦
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• 𝑚

• 𝑈0 ≤ 𝑈1

•
• 𝛼
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𝑎 2

𝜃 0.5 𝜃 = 1.25
0.5 𝜃 = 3.25

𝑥𝛼(𝜃) 1

2
+
Δ𝜃
𝛼

[0,1]

𝜃 𝛼

Δ𝜃 = 𝑎 − 𝜃
※ 𝑥 [0,1] = min(1,max 0, 𝑥 )
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• 𝑚 = 1
• 2 ≤ 𝛼 ≤ 8.5
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• 𝑚 = 1
• 2 ≤ 𝛼 ≤ 8.5

𝛼 = 2

𝛼 = 4

𝛼 = 3.25 𝑈1 − 𝑈0

✕



• 2 ≤ 𝛼 ≤ 8.5 𝑚 = 1

• 𝑈1
𝑈0

𝛼 = 3.25
• max(𝑈0, 𝑈1) 𝛼 = 4
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• 𝜃 𝑎 𝑈1 − 𝑈0 𝛼
max(𝑈0, 𝑈1) 𝛼 𝛼 = 4

•



•
𝑝 𝑝 𝑚(𝑝)

𝑚 𝑝 𝑝

• 𝑝 ≤ 𝑈1 − 𝑈0
• 𝑚 𝑝 𝑝 𝑝 = 𝑈1 − 𝑈0
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• 𝜃 𝑎
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𝑚

𝑥 𝜃 =
1

2
+
Δ𝜃
4𝑚

[0,1]

𝑦 =
1

2



• 𝜃 𝑎
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𝑚
𝑚 ∈ 𝑚, 1

𝑚 ≔ min 1,max
i

|Δ𝜃𝑖|

2

• 𝒎

• 𝑚 = 1
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• 𝜃 𝑎
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𝜃
𝑢𝑆 𝜃 = 𝑎 −𝑚1𝑥1 𝜃 −𝑚2𝑥2(𝜃) − 1 −𝑚1 −𝑚2 𝑦

𝑢𝑅 𝜃 = 𝜃 −𝑚1 1 − 𝑥1 𝜃 −𝑚2 1 − 𝑥2 𝜃 − (1 −𝑚1 −𝑚2)(1 − 𝑦)
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𝑥1 𝜃 , 𝑥2(𝜃) 𝑥 𝜃

𝑚1, 𝑚2 𝑚1 +𝑚2 ≤ 1

𝑦
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𝑥1 𝜃 , 𝑥2(𝜃) 𝑥 𝜃

𝑚1, 𝑚2 𝑚1 +𝑚2 ≤ 1

𝑦

𝑈0 = E 𝑦𝑢𝑆 𝜃 + 1 − 𝑦 𝑢𝑅(𝜃)

𝑈1 = E 𝑥1 𝜃 𝑢𝑆 𝜃 + 1 − 𝑥1 𝜃 𝑢𝑅(𝜃)

𝑈2 = E 𝑥2 𝜃 𝑢𝑆 𝜃 + 1 − 𝑥2 𝜃 𝑢𝑅(𝜃)

𝑢 𝜃



• 𝑚

𝑈0 ≥ max 𝑈1, 𝑈2 , if 𝑚1 +𝑚2 < 1
𝑈1 ≥ max 𝑈0, 𝑈2 , if 𝑚1 > 0
𝑈2 ≥ max 𝑈0, 𝑈1 , if 𝑚2 > 0
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𝑥𝑖
𝑆 𝜃 =

1

2
+
Δ𝜃
2

[0,1]

(i = 1,2)
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𝑢𝑆 𝜃 − 𝑢𝑅 𝜃 = 0 𝜃



𝑥𝑖
𝑆 𝜃 =

1

2
+
Δ𝜃
2

[0,1]

(i = 1,2)
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•
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• 𝜃 𝑎



•
𝑝 𝑝 𝑚(𝑝)

𝑚 𝑝 𝑝

𝑈0 ≥ max 𝑈1 − 𝑝1, 𝑈2 − 𝑝2 , if m1 +m2 < 1
𝑈1 ≥ max 𝑈0, 𝑈2 − 𝑝2 , if 𝑚1 > 0
𝑈2 ≥ max 𝑈0, 𝑈1 − 𝑝1 , if 𝑚2 > 0
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𝑝1 = 𝑝2 = 0

𝑥𝑖
𝑆 𝜃 =

1

2
+
Δ𝜃
2

[0,1]

(i = 1,2)
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