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Motivation

Information Design Problems:

ID → Information Structure → DM

◮ The FDA (DM) vs. a drug company (an Information Designer)

• Conflict of interests ⇒ misaligned preferences over experiments

• The FDA might want to control the quality of drug experiments

• But the FDA might not know what experiments are feasible for
the drug company

Q What is an optimal decision rule for DM when DM does not
know what experiments an information designer can conduct?

2 / 26



Motivation

Information Design Problems:

DM → Decision Rule → ID → Information Structure → DM

e.g., The FDA (DM) vs. a drug company (an Information Designer)

• Conflict of interests ⇒ misaligned preferences over experiments

• The FDA might want to control the quality of drug experiments

• But the FDA might not know what experiments are feasible for
the drug company

Q What is an optimal decision rule for DM when DM does not
know what experiments an information designer can conduct?

3 / 26



Literature Review

◮ Information Design

◮ Kamenica and Gentzkow (2011), Bergemann and Morris (2016)

◮ Mechanism Design

◮ Myerson (1979), Green and Laffont (1986)

◮ Information Design + Mechanism Design

◮ Kolotilin et al. (2017), Yoder (2022)
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The Model
BASIC SETUP

◮ Two players: Agent (a drug company) and Principal (the FDA)

◮ Two states of the world: {G,B} with P(G) = p.

◮ Preferences:

Good Bad

Approve 1,1 1,0

Disapprove 0,0 0,1
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The Model
AGENT’S SET OF ACTIONS

◮ Agent’s type space: {θ1, θ2} with P(θ1) = t

◮ Si: Type θi’s set of feasible experiments (convex & closed)

◮ A typical element in Si: a binary experiment, πk
i ,

Good state Bad state

g (positive) πk
i (g|G) = yk

i πk
i (g|B) = 1 − xk

i

b (negative) πk
i (b|G) = 1 − yk

i πk
i (b|B) = xk

i

6 / 26



Assumptions on Si

(a) Si is closed and convex.

(b) The “northeast boundary” of Si is non-increasing and concave.
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SE
<latexit sha1_base64="qXSiuA4Mvc3xp6ScTQRlvqQokp8=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBA8hd0o6DEogsdIzAOSNcxOZpMhs7PLTK8QQj7BiwdFvPpF3vwbJ8keNLGgoajqprsrSKQw6Lrfzsrq2vrGZm4rv72zu7dfODhsmDjVjNdZLGPdCqjhUiheR4GStxLNaRRI3gyGN1O/+cS1EbF6wFHC/Yj2lQgFo2ilWu3xtlsouiV3BrJMvIwUIUO1W/jq9GKWRlwhk9SYtucm6I+pRsEkn+Q7qeEJZUPa521LFY248cezUyfk1Co9EsbalkIyU39PjGlkzCgKbGdEcWAWvan4n9dOMbzyx0IlKXLF5ovCVBKMyfRv0hOaM5QjSyjTwt5K2IBqytCmk7cheIsvL5NGueSdl8r3F8XKdRZHDo7hBM7Ag0uowB1UoQ4M+vAMr/DmSOfFeXc+5q0rTjZzBH/gfP4A8VyNkg==</latexit>

S0
i

<latexit sha1_base64="cPdeKOhGOY3gFaJqS7RUwTWUPio=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbRU9ltBT0WvXisaD+gXUo2zbahSXZJskJZ+he8eFDEq3/Im//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pboA15UzSlmGG026sKBYBp51gcpv5nSeqNIvko5nG1Bd4JFnICDaZ9HA+YINyxa26c6BV4uWkAjmag/JXfxiRRFBpCMda9zw3Nn6KlWGE01mpn2gaYzLBI9qzVGJBtZ/Ob52hM6sMURgpW9Kgufp7IsVC66kIbKfAZqyXvUz8z+slJrz2UybjxFBJFovChCMToexxNGSKEsOnlmCimL0VkTFWmBgbT8mG4C2/vEratapXr9buLyuNmzyOIpzAKVyAB1fQgDtoQgsIjOEZXuHNEc6L8+58LFoLTj5zDH/gfP4AiiWN6A==</latexit>

x0r
i

<latexit sha1_base64="FKpsyr7jLkgWRhw6eBI7SG273d4=">AAAB73icbVDLTgJBEOz1ifhCPXqZSIyeyC6a6JHoxSMm8khgJbPDABNmZ9eZXiPZ8BNePGiMV3/Hm3/jAHtQsJJOKlXd6e4KYikMuu63s7S8srq2ntvIb25t7+wW9vbrJko04zUWyUg3A2q4FIrXUKDkzVhzGgaSN4Lh9cRvPHJtRKTucBRzP6R9JXqCUbRS8+nkPtXjjugUim7JnYIsEi8jRchQ7RS+2t2IJSFXyCQ1puW5Mfop1SiY5ON8OzE8pmxI+7xlqaIhN346vXdMjq3SJb1I21JIpurviZSGxozCwHaGFAdm3puI/3mtBHuXfipUnCBXbLaol0iCEZk8T7pCc4ZyZAllWthbCRtQTRnaiPI2BG/+5UVSL5e8s1L59rxYucriyMEhHMEpeHABFbiBKtSAgYRneIU358F5cd6dj1nrkpPNHMAfOJ8/EkaP/Q==</latexit>

x0l
i<latexit sha1_base64="5hzSeXqj61jRPy836zfHr3j03OY=">AAAB73icbVDLTgJBEOz1ifhCPXqZSIyeyC6a6JHoxSMm8khgJbPDABNmZ9eZXiPZ8BNePGiMV3/Hm3/jAHtQsJJOKlXd6e4KYikMuu63s7S8srq2ntvIb25t7+wW9vbrJko04zUWyUg3A2q4FIrXUKDkzVhzGgaSN4Lh9cRvPHJtRKTucBRzP6R9JXqCUbRS8+nkPpXjjugUim7JnYIsEi8jRchQ7RS+2t2IJSFXyCQ1puW5Mfop1SiY5ON8OzE8pmxI+7xlqaIhN346vXdMjq3SJb1I21JIpurviZSGxozCwHaGFAdm3puI/3mtBHuXfipUnCBXbLaol0iCEZk8T7pCc4ZyZAllWthbCRtQTRnaiPI2BG/+5UVSL5e8s1L59rxYucriyMEhHMEpeHABFbiBKtSAgYRneIU358F5cd6dj1nrkpPNHMAfOJ8/CRyP9w==</latexit>
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Assumptions on Si

(c) S2 ⊂ S1
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The Model
TIMING OF THE GAME & PRINCIPAL’S DECISION RULE

◮ Principal → Decision Rule → Agent → Experiment → Decision

• Decision Rule: contingent on observables
i.e., d : S1 × {g, b} → ∆{A,D}, c.f. S1 = S2 ∪ S1

◮ By the revelation principle, the principal’s decision rule is
equivalent to an incentive compatible menu offer

◮ M = {(π1,A1
g,A1

b), (π2,A2
g,A2

b)},

Ai
g: the probability of action A associated with πi and g,

Ai
b: the probability of action A associated with πi and b.
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Principal’s Problem

◮ Given M = {(π1,A1
g,A1

b), (π2,A2
g,A2

b)}, denote (πi,Ai
g,Ai

b) by mi

for i = 1, 2

max
m1,m2

t · EUP(m1) + (1 − t) · EUP(m2)

s.t. EUA(m1|θ1) ≥ EUA(m2|θ1) (IC for type θ1)

EUA(m2|θ2) ≥ EUA(m1|θ2) (IC for type θ2)

π1 ∈ S1 and π2 ∈ S2 (Feasibility Constraints)

EUP(mi) = (1 − p)− (1 − 2p)Ai
b

+(Ai
g − Ai

b)( pyi󰁿󰁾󰁽󰂀
true positive

− (1 − p)(1 − xi)󰁿 󰁾󰁽 󰂀
false positive

)

EUA(mi|θi) = Ai
b + (Ai

g − Ai
b) (pyi + (1 − p)(1 − xi))󰁿 󰁾󰁽 󰂀

Postive outcome
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Ex post Optimality

EUP(mi) = (1 − p)− (1 − 2p)Ai
b

+(Ai
g − Ai

b)( pyi󰁿󰁾󰁽󰂀
true positive

− (1 − p)(1 − xi)󰁿 󰁾󰁽 󰂀
false positive

)
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S1
<latexit sha1_base64="+7vmUujohnUkp3XPIU4GCVL+HHU=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48V7Qe0oWy2m3bp7ibsToRS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ncLa+sbmVnG7tLO7t39QPjxq2SgxjDdZJCPTCajlUmjeRIGSd2LDqQokbwfj28xvP3FjRaQfcRJzX9GhFqFgFDPpoe+V+uWKW3XnIKvEy0kFcjT65a/eIGKJ4hqZpNZ2PTdGf0oNCib5rNRLLI8pG9Mh76ZUU8WtP53fOiNnqTIgYWTS0kjm6u+JKVXWTlSQdiqKI7vsZeJ/XjfB8NqfCh0nyDVbLAoTSTAi2eNkIAxnKCcpocyI9FbCRtRQhmk8WQje8surpFWrehfV2v1lpX6Tx1GEEziFc/DgCupwBw1oAoMRPMMrvDnKeXHenY9Fa8HJZ47hD5zPHwmTjZM=</latexit>

S2
<latexit sha1_base64="kLcpFIHym7cLgoy9chW3l97DFMM=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfju5nffuLaiFg94iThfkSHSoSCUbRSo9Gv9ktlt+LOQVaJl5My5Kj3S1+9QczSiCtkkhrT9dwE/YxqFEzyabGXGp5QNqZD3rVU0YgbP5ufOiXnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8MbPhEpS5IotFoWpJBiT2d9kIDRnKCeWUKaFvZWwEdWUoU2naEPwll9eJa1qxbusVB+uyrXbPI4CnMIZXIAH11CDe6hDExgM4Rle4c2Rzovz7nwsWtecfOYE/sD5/AHWFY2A</latexit>

y =
1� p

p
(1� x)

<latexit sha1_base64="1SjCiNjspCCc6AVfymWiyyxWJ3U=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyxCXbTMVEE3QtGNywr2Ae1QMmmmDc1kQpIR6zD4K25cKOLW/3Dn35i2s9DWAxcO59zLvff4glGlHefbyi0tr6yu5dcLG5tb2zv27l5TRbHEpIEjFsm2jxRhlJOGppqRtpAEhT4jLX90PfFb90QqGvE7PRbEC9GA04BipI3Usw/Gl91AIpy4ZZEmIi255YeTnl10Ks4UcJG4GSmCDPWe/dXtRzgOCdeYIaU6riO0lyCpKWYkLXRjRQTCIzQgHUM5Conykun1KTw2Sh8GkTTFNZyqvycSFCo1Dn3TGSI9VPPeRPzP68Q6uPASykWsCcezRUHMoI7gJArYp5JgzcaGICypuRXiITJhaBNYwYTgzr+8SJrVintaqd6eFWtXWRx5cAiOQAm44BzUwA2ogwbA4BE8g1fwZj1ZL9a79TFrzVnZzD74A+vzB1BHlHo=</latexit>

<latexit sha1_base64="LgKlkKheJWg3FLo6GFTOtPEk9tw=">AAAB+nicbVDLSgMxFM3UV62vqS7dBIvQLiwzUtSFSMGNywr2Ae0wZNJMG5rJhCSjDrWf4saFIm79Enf+jWk7C209cC+Hc+4lNycQjCrtON9WbmV1bX0jv1nY2t7Z3bOL+y0VJxKTJo5ZLDsBUoRRTpqaakY6QhIUBYy0g9H11G/fE6lozO90KogXoQGnIcVIG8m3iyL16WXZPREV0x59WvHtklN1ZoDLxM1ICWRo+PZXrx/jJCJcY4aU6rqO0N4YSU0xI5NCL1FEIDxCA9I1lKOIKG88O30Cj43Sh2EsTXENZ+rvjTGKlEqjwExGSA/VojcV//O6iQ4vvDHlItGE4/lDYcKgjuE0B9inkmDNUkMQltTcCvEQSYS1SatgQnAXv7xMWqdV96xau62V6ldZHHlwCI5AGbjgHNTBDWiAJsDgATyDV/BmPVkv1rv1MR/NWdnOAfgD6/MHsKSSVQ==</latexit>

pyi < (1� p)(1� xi)
<latexit sha1_base64="5cKr6YaFxUOrE1dYAjNpH8KKNs4=">AAAB+nicbVDLTgIxFO3gC/E16NJNIzGBhWTGEHVFSNy4xEQeCUwmnVKgodNp2o46GfkUNy40xq1f4s6/scAsFDzJvTk559709gSCUaUd59vKra1vbG7ltws7u3v7B3bxsK2iWGLSwhGLZDdAijDKSUtTzUhXSILCgJFOMLme+Z17IhWN+J1OBPFCNOJ0SDHSRvLtokh8Wi+7Z6Ji2qNPK75dcqrOHHCVuBkpgQxN3/7qDyIch4RrzJBSPdcR2kuR1BQzMi30Y0UEwhM0Ij1DOQqJ8tL56VN4apQBHEbSFNdwrv7eSFGoVBIGZjJEeqyWvZn4n9eL9fDKSykXsSYcLx4axgzqCM5ygAMqCdYsMQRhSc2tEI+RRFibtAomBHf5y6ukfV51L6q121qpUc/iyINjcALKwAWXoAFuQBO0AAYP4Bm8gjfryXqx3q2PxWjOynaOwB9Ynz+zxJJX</latexit>

pyi > (1� p)(1� xi)

◮ Ex post Optimality: (Ai
g,Ai

b) = (1, 0)
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Favorite Experiment in Si: π̂i

EUP(mi) = (1 − p)− (1 − 2p)Ai
b + (Ai

g − Ai
b)(pyi − (1 − p)(1 − xi)),

= pyi + (1 − p)xi if (Ai
g,Ai

b) = (1, 0).
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S1
<latexit sha1_base64="+7vmUujohnUkp3XPIU4GCVL+HHU=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48V7Qe0oWy2m3bp7ibsToRS+he8eFDEq3/Im//GpM1BWx8MPN6bYWZeEEth0XW/ncLa+sbmVnG7tLO7t39QPjxq2SgxjDdZJCPTCajlUmjeRIGSd2LDqQokbwfj28xvP3FjRaQfcRJzX9GhFqFgFDPpoe+V+uWKW3XnIKvEy0kFcjT65a/eIGKJ4hqZpNZ2PTdGf0oNCib5rNRLLI8pG9Mh76ZUU8WtP53fOiNnqTIgYWTS0kjm6u+JKVXWTlSQdiqKI7vsZeJ/XjfB8NqfCh0nyDVbLAoTSTAi2eNkIAxnKCcpocyI9FbCRtRQhmk8WQje8surpFWrehfV2v1lpX6Tx1GEEziFc/DgCupwBw1oAoMRPMMrvDnKeXHenY9Fa8HJZ47hD5zPHwmTjZM=</latexit>

S2
<latexit sha1_base64="kLcpFIHym7cLgoy9chW3l97DFMM=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfju5nffuLaiFg94iThfkSHSoSCUbRSo9Gv9ktlt+LOQVaJl5My5Kj3S1+9QczSiCtkkhrT9dwE/YxqFEzyabGXGp5QNqZD3rVU0YgbP5ufOiXnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8MbPhEpS5IotFoWpJBiT2d9kIDRnKCeWUKaFvZWwEdWUoU2naEPwll9eJa1qxbusVB+uyrXbPI4CnMIZXIAH11CDe6hDExgM4Rle4c2Rzovz7nwsWtecfOYE/sD5/AHWFY2A</latexit>

⇡̂1
<latexit sha1_base64="ehryBkAWPu5OyrCrTvd01biUKME=">AAAB83icbVBNS8NAEJ34WetX1aOXYBE8laQKeix68VjBfkATyma7bZduNsvuRCihf8OLB0W8+me8+W/ctDlo64OBx3szzMyLlOAGPe/bWVvf2NzaLu2Ud/f2Dw4rR8dtk6SashZNRKK7ETFMcMlayFGwrtKMxJFgnWhyl/udJ6YNT+QjThULYzKSfMgpQSsFwZhgFig+6/vlfqXq1bw53FXiF6QKBZr9ylcwSGgaM4lUEGN6vqcwzIhGTgWblYPUMEXohIxYz1JJYmbCbH7zzD23ysAdJtqWRHeu/p7ISGzMNI5sZ0xwbJa9XPzP66U4vAkzLlWKTNLFomEqXEzcPAB3wDWjKKaWEKq5vdWlY6IJRRtTHoK//PIqaddr/mWt/nBVbdwWcZTgFM7gAny4hgbcQxNaQEHBM7zCm5M6L86787FoXXOKmRP4A+fzB4SlkVY=</latexit>

⇡̂2
<latexit sha1_base64="vpKNoRruMP3jfHjmGwKkk/Fmpqg=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGC/YAmlM122y7dJMvuRCihf8OLB0W8+me8+W/ctDlo64OBx3szzMwLlRQGXffbWVvf2NzaLu2Ud/f2Dw4rR8dtk6Sa8RZLZKK7ITVcipi3UKDkXaU5jULJO+HkLvc7T1wbkcSPOFU8iOgoFkPBKFrJ98cUM1+JWb9e7leqbs2dg6wSryBVKNDsV778QcLSiMfIJDWm57kKg4xqFEzyWdlPDVeUTeiI9yyNacRNkM1vnpFzqwzIMNG2YiRz9fdERiNjplFoOyOKY7Ps5eJ/Xi/F4U2QiVilyGO2WDRMJcGE5AGQgdCcoZxaQpkW9lbCxlRThjamPARv+eVV0q7XvMta/eGq2rgt4ijBKZzBBXhwDQ24hya0gIGCZ3iFNyd1Xpx352PRuuYUMyfwB87nD4YqkVc=</latexit>

y =
1� p

p
(1� x)

<latexit sha1_base64="1SjCiNjspCCc6AVfymWiyyxWJ3U=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyxCXbTMVEE3QtGNywr2Ae1QMmmmDc1kQpIR6zD4K25cKOLW/3Dn35i2s9DWAxcO59zLvff4glGlHefbyi0tr6yu5dcLG5tb2zv27l5TRbHEpIEjFsm2jxRhlJOGppqRtpAEhT4jLX90PfFb90QqGvE7PRbEC9GA04BipI3Usw/Gl91AIpy4ZZEmIi255YeTnl10Ks4UcJG4GSmCDPWe/dXtRzgOCdeYIaU6riO0lyCpKWYkLXRjRQTCIzQgHUM5Conykun1KTw2Sh8GkTTFNZyqvycSFCo1Dn3TGSI9VPPeRPzP68Q6uPASykWsCcezRUHMoI7gJArYp5JgzcaGICypuRXiITJhaBNYwYTgzr+8SJrVintaqd6eFWtXWRx5cAiOQAm44BzUwA2ogwbA4BE8g1fwZj1ZL9a79TFrzVnZzD74A+vzB1BHlHo=</latexit>

Principal’s Indi↵erence Curve

py + (1� p)x = EUP
<latexit sha1_base64="omSTvgzBh3mZrmKtkYrzbDiOiC0="></latexit>
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The First-best Outcome: Observable Types

• The (ex ante) First-best Outcome: [(π̂1, 1, 0), (π̂2, 1, 0)],

Favorite Experiments and Ex post Optimality
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Summary of Results
Depending on the properties of S1 and S2,

◮ Cases in which the first-best outcome is achievable

◮ {(π̂1, 1, 0), (π̂2, 1, 0)}

Cases in which the first-best outcome is not achievable:

Favorite experiments vs. Ex post Optimality

◮ Favorite Experiments with distortion in ex post decisions

◮ {(π̂1,A1
g,A1

b), (π̂2,A2
g,A2

b)}
◮ optimal if π̂i meets quality requirements

◮ Ex post optimal decisions with distortion in assigning
experiments

◮ {(π1, 1, 0), (π2, 1, 0)}
◮ optimal if π̂i fails to meet quality requirements
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Cases when the FB outcome is achievable
Remark
The principal can achieve the first-best outcome if π̂1 generates the
positive outcome more frequently than π̂2

M = {(π̂1, 1, 0), (π̂2, 1, 0)} vs. M′ = {(π̂1, 1, 0), (π̂′
2, 1, 0)}
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Simplifying the Problem: Experiments
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y =
1� p

p
(1� x)

<latexit sha1_base64="7XObk9LB+g+BMjb5uQ7HItgsaug=">AAAB/nicbVDLSsNAFJ34rPUVFVduBotQFy1JFXQjFN24rGAf0IYymU7aoZPJMDMRQwj4K25cKOLW73Dn3zhts9DWAxcO59zLvff4glGlHefbWlpeWV1bL2wUN7e2d3btvf2WimKJSRNHLJIdHynCKCdNTTUjHSEJCn1G2v74ZuK3H4hUNOL3OhHEC9GQ04BipI3Utw+Tq14gEU7dishSkZXdyuNpsW+XnKozBVwkbk5KIEejb3/1BhGOQ8I1ZkiprusI7aVIaooZyYq9WBGB8BgNSddQjkKivHR6fgZPjDKAQSRNcQ2n6u+JFIVKJaFvOkOkR2rem4j/ed1YB5deSrmINeF4tiiIGdQRnGQBB1QSrFliCMKSmlshHiGThjaJTUJw519eJK1a1T2r1u7OS/XrPI4COALHoAxccAHq4BY0QBNgkIJn8ArerCfrxXq3PmatS1Y+cwD+wPr8AYublI4=</latexit> ⇧i
<latexit sha1_base64="wPG4pGD7CPA5YgwtpHBrR6QfehY=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiF48V7Ae0oWy2m3btZjfsboQQ+h+8eFDEq//Hm//GTZuDtj4YeLw3w8y8IOZMG9f9dkpr6xubW+Xtys7u3v5B9fCoo2WiCG0TyaXqBVhTzgRtG2Y47cWK4ijgtBtMb3O/+0SVZlI8mDSmfoTHgoWMYGOlzqDFhqwyrNbcujsHWiVeQWpQoDWsfg1GkiQRFYZwrHXfc2PjZ1gZRjidVQaJpjEmUzymfUsFjqj2s/m1M3RmlREKpbIlDJqrvycyHGmdRoHtjLCZ6GUvF//z+okJr/2MiTgxVJDFojDhyEiUv45GTFFieGoJJorZWxGZYIWJsQHlIXjLL6+STqPuXdQb95e15k0RRxlO4BTOwYMraMIdtKANBB7hGV7hzZHOi/PufCxaS04xcwx/4Hz+ANHmjqE=</latexit>

Si
<latexit sha1_base64="lQsQESJzsCBS1uChaMHN1Ct6kyo=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfju5nffuLaiFg94iThfkSHSoSCUbRSo9EX/VLZrbhzkFXi5aQMOer90ldvELM04gqZpMZ0PTdBP6MaBZN8WuylhieUjemQdy1VNOLGz+anTsm5VQYkjLUthWSu/p7IaGTMJApsZ0RxZJa9mfif100xvPEzoZIUuWKLRWEqCcZk9jcZCM0ZyokllGlhbyVsRDVlaNMp2hC85ZdXSata8S4r1Yercu02j6MAp3AGF+DBNdTgHurQBAZDeIZXeHOk8+K8Ox+L1jUnnzmBP3A+fwApgI23</latexit>

xcr
i

<latexit sha1_base64="0ouX2pM29p239/z4LevJtH0VccE=">AAAB73icbVDLTgJBEOzFF+IL9ehlIjHxRHbRRI9ELx4xkUcCSGaHXpgwO7vOzBrJhp/w4kFjvPo73vwbB9iDgpV0UqnqTneXHwuujet+O7mV1bX1jfxmYWt7Z3evuH/Q0FGiGNZZJCLV8qlGwSXWDTcCW7FCGvoCm/7oeuo3H1FpHsk7M46xG9KB5AFn1Fip9XSfMjXp8V6x5JbdGcgy8TJSggy1XvGr049YEqI0TFCt254bm25KleFM4KTQSTTGlI3oANuWShqi7qazeyfkxCp9EkTKljRkpv6eSGmo9Tj0bWdIzVAvelPxP6+dmOCym3IZJwYlmy8KEkFMRKbPkz5XyIwYW0KZ4vZWwoZUUWZsRAUbgrf48jJpVMreWblye16qXmVx5OEIjuEUPLiAKtxADerAQMAzvMKb8+C8OO/Ox7w152Qzh/AHzucPbrGQOQ==</latexit>

xcl
i<latexit sha1_base64="BPB9WsSJ6vzMfsOd0dOrhgC4Yrc=">AAAB73icbVDLTgJBEOzFF+IL9ehlIjHxRHbRRI9ELx4xkUcCSGaHXpgwO7vOzBrJhp/w4kFjvPo73vwbB9iDgpV0UqnqTneXHwuujet+O7mV1bX1jfxmYWt7Z3evuH/Q0FGiGNZZJCLV8qlGwSXWDTcCW7FCGvoCm/7oeuo3H1FpHsk7M46xG9KB5AFn1Fip9XSfMjHp8V6x5JbdGcgy8TJSggy1XvGr049YEqI0TFCt254bm25KleFM4KTQSTTGlI3oANuWShqi7qazeyfkxCp9EkTKljRkpv6eSGmo9Tj0bWdIzVAvelPxP6+dmOCym3IZJwYlmy8KEkFMRKbPkz5XyIwYW0KZ4vZWwoZUUWZsRAUbgrf48jJpVMreWblye16qXmVx5OEIjuEUPLiAKtxADerAQMAzvMKb8+C8OO/Ox7w152Qzh/AHzucPZYeQMw==</latexit>

NEB(⇧i)
<latexit sha1_base64="UGn08YWMWn+aRd9aViukexP2fBU=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRahXspuFfRYKoInqWBbsV1KNs22odlkSbJCWfovvHhQxKv/xpv/xrTdg7Y+GHi8N8PMvCDmTBvX/XZyK6tr6xv5zcLW9s7uXnH/oKVloghtEsmlegiwppwJ2jTMcPoQK4qjgNN2MLqa+u0nqjST4t6MY+pHeCBYyAg2Vnq8va6Xuw3WY6e9YsmtuDOgZeJlpAQZGr3iV7cvSRJRYQjHWnc8NzZ+ipVhhNNJoZtoGmMywgPasVTgiGo/nV08QSdW6aNQKlvCoJn6eyLFkdbjKLCdETZDvehNxf+8TmLCSz9lIk4MFWS+KEw4MhJN30d9pigxfGwJJorZWxEZYoWJsSEVbAje4svLpFWteGeV6t15qVbP4sjDERxDGTy4gBrcQAOaQEDAM7zCm6OdF+fd+Zi35pxs5hD+wPn8ARvrj+U=</latexit>

Straight line with the slope of
1� p

p
<latexit sha1_base64="vObiyTDWIxX2VPV5xRYp3z784Qs=">AAACHXicbVBNSwMxEM36bf2qevQSLIIXy64W9Ch68VjRVqEtJZvOdoPZTUhm1bLsH/HiX/HiQREPXsR/Y1p78OvBwOO9mWTmhVoKi77/4U1MTk3PzM7NlxYWl5ZXyqtrTasyw6HBlVTmMmQWpEihgQIlXGoDLAklXIRXx0P/4hqMFSo9x4GGTsL6qYgEZ+ikbrnWRrjF/AwNE/0Y6fAdeiMwphgDtVJpoCqiRTsyjOfBji5yXXTLFb/qj0D/kmBMKmSMerf81u4pniWQIpfM2lbga+zkzKDgEopSO7OgGb9ifWg5mrIEbCcfXVfQLaf0aKSMqxTpSP0+kbPE2kESus6EYWx/e0PxP6+VYXTQyUWqM4SUf30UZZKiosOoaE8Y4CgHjjBuhNuV8pi5HNAFWnIhBL9P/kuau9Vgr7p7WqscHo3jmCMbZJNsk4Dsk0NyQuqkQTi5Iw/kiTx7996j9+K9frVOeOOZdfID3vsnNi6imQ==</latexit>

Lemma
An optimal decision rule must assign πi on the NEB(Πi) for i = 1, 2.
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Simplifying the Problem: IC Constraints

max
m1,m2

t · EUP(m1) + (1 − t) · EUP(m2)

s.t. EUA(m1|θ1) ≥ EUA(m2|θ1) (IC for type θ1)

EUA(m2|θ2) ≥ EUA(m1|θ2) (IC for type θ2)

π1 ∈ NEB(Π1) and π2 ∈ NEB(Π2)
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Simplifying the Problem: IC Constraints

max
m1,m2

t · EUP(m1) + (1 − t) · EUP(m2)

s.t. EUA(m1|θ1) ≥ EUA(m2|θ1) (IC for type θ1)

π1 ∈ NEB(Π1) and π2 ∈ NEB(Π2)

Appendix Appendix
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Two “Best” Experiments
according to other quality measures

Definition

(1) π̃i is the experiment which maximizes the positive likelihood
ratio, yi

1−xi
.

(2) π̊i is the experiment which minimizes the negative likelihood
ratio, 1−yi

xi
.

◮ The positive and negative likelihood ratios measure the quality
of experiments
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Two “Best” Experiments

��� ��� ��� ��� ��� ��� �

���

���

���

���

���
�

NEB(⇧i)
<latexit sha1_base64="UGn08YWMWn+aRd9aViukexP2fBU=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRahXspuFfRYKoInqWBbsV1KNs22odlkSbJCWfovvHhQxKv/xpv/xrTdg7Y+GHi8N8PMvCDmTBvX/XZyK6tr6xv5zcLW9s7uXnH/oKVloghtEsmlegiwppwJ2jTMcPoQK4qjgNN2MLqa+u0nqjST4t6MY+pHeCBYyAg2Vnq8va6Xuw3WY6e9YsmtuDOgZeJlpAQZGr3iV7cvSRJRYQjHWnc8NzZ+ipVhhNNJoZtoGmMywgPasVTgiGo/nV08QSdW6aNQKlvCoJn6eyLFkdbjKLCdETZDvehNxf+8TmLCSz9lIk4MFWS+KEw4MhJN30d9pigxfGwJJorZWxEZYoWJsSEVbAje4svLpFWteGeV6t15qVbP4sjDERxDGTy4gBrcQAOaQEDAM7zCm6OdF+fd+Zi35pxs5hD+wPn8ARvrj+U=</latexit>

⇡̂i
<latexit sha1_base64="4/J3u5S7u1N12OKHRLWK85htmSc=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGC/YAklM122y7dbMLuRCihP8OLB0W8+mu8+W/ctjlo64OBx3szzMyLUikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJsk04y2WyER3I2q4FIq3UKDk3VRzGkeSd6Lx3czvPHFtRKIecZLyMKZDJQaCUbSSH4wo5kEqpj3Rq1TdmjsHWSVeQapQoNmrfAX9hGUxV8gkNcb33BTDnGoUTPJpOcgMTykb0yH3LVU05ibM5ydPyblV+mSQaFsKyVz9PZHT2JhJHNnOmOLILHsz8T/Pz3BwE+ZCpRlyxRaLBpkkmJDZ/6QvNGcoJ5ZQpoW9lbAR1ZShTalsQ/CWX14l7XrNu6zVH66qjdsijhKcwhlcgAfX0IB7aEILGCTwDK/w5qDz4rw7H4vWNaeYOYE/cD5/AKEPkXo=</latexit>

⇡̊i
<latexit sha1_base64="Mll2b63Bi7l/ykobqghbXMkCgB4=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiRV0GXRjcsK9gFNCJPppB06mYSZSaGE/okbF4q49U/c+TdO2iy09cDA4Zx7uWdOmHKmtON8W5WNza3tnepubW//4PDIPj7pqiSThHZIwhPZD7GinAna0Uxz2k8lxXHIaS+c3Bd+b0qlYol40rOU+jEeCRYxgrWRAtv2YqzHkolR7qVsHrDArjsNZwG0TtyS1KFEO7C/vGFCspgKTThWauA6qfZzLDUjnM5rXqZoiskEj+jAUIFjqvx8kXyOLowyRFEizRMaLdTfGzmOlZrFoZkscqpVrxD/8waZjm79nIk001SQ5aEo40gnqKgBDZmkRPOZIZhIZrIiMsYSE23KqpkS3NUvr5Nus+FeNZqP1/XWXVlHFc7gHC7BhRtowQO0oQMEpvAMr/Bm5daL9W59LEcrVrlzCn9gff4AIS+T+g==</latexit>

⇡̃i
<latexit sha1_base64="m3ts18XVfu5/5hZ7ptCqYDBomvI=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBA8hd0o6DHoxWME84DsEmZne5Mhsw9nZgNhyXd48aCIVz/Gm3/jJNmDJhY0FFXddHf5qeBK2/a3tba+sbm1Xdop7+7tHxxWjo7bKskkwxZLRCK7PlUoeIwtzbXAbiqRRr7Ajj+6m/mdMUrFk/hRT1L0IjqIecgZ1UbyXM1FgLmb8mmf9ytVu2bPQVaJU5AqFGj2K19ukLAswlgzQZXqOXaqvZxKzZnAadnNFKaUjegAe4bGNELl5fOjp+TcKAEJE2kq1mSu/p7IaaTUJPJNZ0T1UC17M/E/r5fp8MbLeZxmGmO2WBRmguiEzBIgAZfItJgYQpnk5lbChlRSpk1OZROCs/zyKmnXa85lrf5wVW3cFnGU4BTO4AIcuIYG3EMTWsDgCZ7hFd6ssfVivVsfi9Y1q5g5gT+wPn8AN5SSYw==</latexit>

Straight line with the slope of � 1� yi
xi

<latexit sha1_base64="BIDVRWa+h/8p5Ml/xmfk5IPqOzM="></latexit>

Straight line with the slope of � yi
1� xi

<latexit sha1_base64="UtmtjUwSUHsR6IngUpFqJQfJkZc="></latexit>

y =
1� p

p
(1� x)

<latexit sha1_base64="7XObk9LB+g+BMjb5uQ7HItgsaug=">AAAB/nicbVDLSsNAFJ34rPUVFVduBotQFy1JFXQjFN24rGAf0IYymU7aoZPJMDMRQwj4K25cKOLW73Dn3zhts9DWAxcO59zLvff4glGlHefbWlpeWV1bL2wUN7e2d3btvf2WimKJSRNHLJIdHynCKCdNTTUjHSEJCn1G2v74ZuK3H4hUNOL3OhHEC9GQ04BipI3Utw+Tq14gEU7dishSkZXdyuNpsW+XnKozBVwkbk5KIEejb3/1BhGOQ8I1ZkiprusI7aVIaooZyYq9WBGB8BgNSddQjkKivHR6fgZPjDKAQSRNcQ2n6u+JFIVKJaFvOkOkR2rem4j/ed1YB5deSrmINeF4tiiIGdQRnGQBB1QSrFliCMKSmlshHiGThjaJTUJw519eJK1a1T2r1u7OS/XrPI4COALHoAxccAHq4BY0QBNgkIJn8ArerCfrxXq3PmatS1Y+cwD+wPr8AYublI4=</latexit>
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Optimal Decision Rule 1
Corollary
If π̂i Blackwell-dominates every πi ∈ Si

(i.e., ŷi ≥ yi and x̂i ≥ xi for any πi = (xi, yi) ∈ Si,)
an optimal decision rule should have πi = π̂i for i = 1, 2,
i.e., {(π̂1,A1

g,A1
b), (π̂2,A2

g,A2
b)}.

⇡̊1 = ⇡̂1 = ⇡̃1
<latexit sha1_base64="i2gUhfLUirdDWQhRl9Y02aakipU=">AAACE3icbVDLSsNAFJ3UV62vqEs3wSKIi5JUQTdC0Y3LCvYBTQiTybQdOpmEmRuhhP6DG3/FjQtF3Lpx5984aYNo64GBM+fcy8w5QcKZAtv+MkpLyyura+X1ysbm1vaOubvXVnEqCW2RmMeyG2BFORO0BQw47SaS4ijgtBOMrnO/c0+lYrG4g3FCvQgPBOszgkFLvnniRhiGkolB5iZs4juX7hDDDwfGQ1rcfLNq1+wprEXiFKSKCjR989MNY5JGVADhWKmeYyfgZVgCI5xOKm6qaILJCA9oT1OBI6q8bJppYh1pJbT6sdRHgDVVf29kOFJqHAV6Mk+g5r1c/M/rpdC/8DImkhSoILOH+im3ILbygqyQSUqAjzXBRDL9V4sMscQEdI0VXYIzH3mRtOs157RWvz2rNq6KOsroAB2iY+Sgc9RAN6iJWoigB/SEXtCr8Wg8G2/G+2y0ZBQ7++gPjI9v2bmewQ==</latexit>

⇡̊2 = ⇡̂2 = ⇡̃2
<latexit sha1_base64="rs8yLjnDK6uUien8MB571jtAzO0=">AAACE3icbVDLSsNAFJ3UV62vqEs3wSKIi5JUQTdC0Y3LCvYBTQiTybQdOpmEmRuhhP6DG3/FjQtF3Lpx5984aYNo64GBM+fcy8w5QcKZAtv+MkpLyyura+X1ysbm1vaOubvXVnEqCW2RmMeyG2BFORO0BQw47SaS4ijgtBOMrnO/c0+lYrG4g3FCvQgPBOszgkFLvnniRhiGkolB5iZs4tcv3SGGHw6Mh7S4+WbVrtlTWIvEKUgVFWj65qcbxiSNqADCsVI9x07Ay7AERjidVNxU0QSTER7QnqYCR1R52TTTxDrSSmj1Y6mPAGuq/t7IcKTUOAr0ZJ5AzXu5+J/XS6F/4WVMJClQQWYP9VNuQWzlBVkhk5QAH2uCiWT6rxYZYokJ6BorugRnPvIiaddrzmmtfntWbVwVdZTRATpEx8hB56iBblATtRBBD+gJvaBX49F4Nt6M99loySh29tEfGB/f3m2exA==</latexit>

y =
1� p

p
(1� x)

<latexit sha1_base64="1SjCiNjspCCc6AVfymWiyyxWJ3U=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyxCXbTMVEE3QtGNywr2Ae1QMmmmDc1kQpIR6zD4K25cKOLW/3Dn35i2s9DWAxcO59zLvff4glGlHefbyi0tr6yu5dcLG5tb2zv27l5TRbHEpIEjFsm2jxRhlJOGppqRtpAEhT4jLX90PfFb90QqGvE7PRbEC9GA04BipI3Usw/Gl91AIpy4ZZEmIi255YeTnl10Ks4UcJG4GSmCDPWe/dXtRzgOCdeYIaU6riO0lyCpKWYkLXRjRQTCIzQgHUM5Conykun1KTw2Sh8GkTTFNZyqvycSFCo1Dn3TGSI9VPPeRPzP68Q6uPASykWsCcezRUHMoI7gJArYp5JgzcaGICypuRXiITJhaBNYwYTgzr+8SJrVintaqd6eFWtXWRx5cAiOQAm44BzUwA2ogwbA4BE8g1fwZj1ZL9a79TFrzVnZzD74A+vzB1BHlHo=</latexit>
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Optimal Decision Rule 1
Proposition
If (i) π̂1 = π̊1 and (ii) π̂2 = π̃2, an optimal decision rule should have
πi = π̂i for i = 1, 2, i.e., {(π̂1,A1

g,A1
b), (π̂2,A2

g,A2
b)}.

��� ��� ��� ��� ��� ��� �

���

���

���

���

���
�

⇡̊1 = ⇡̂1
<latexit sha1_base64="xaGG0D6iqfEfXD2S8eyLe9W1628=">AAACBXicbZDLSsNAFIZPvNZ6i7rUxWARXJWkCroRim5cVrAXaEKYTKft0MkkzEyEErpx46u4caGIW9/BnW/jpM1CW38Y+PjPOcw5f5hwprTjfFtLyyura+uljfLm1vbOrr2331JxKgltkpjHshNiRTkTtKmZ5rSTSIqjkNN2OLrJ6+0HKhWLxb0eJ9SP8ECwPiNYGyuwj7wI66FkYpB5CZsE7pU3xLrgwK44VWcqtAhuARUo1AjsL68XkzSiQhOOleq6TqL9DEvNCKeTspcqmmAywgPaNShwRJWfTa+YoBPj9FA/luYJjabu74kMR0qNo9B05jur+Vpu/lfrprp/6WdMJKmmgsw+6qcc6RjlkaAek5RoPjaAiWRmV0SGWGKiTXBlE4I7f/IitGpV96xauzuv1K+LOEpwCMdwCi5cQB1uoQFNIPAIz/AKb9aT9WK9Wx+z1iWrmDmAP7I+fwDgHJjN</latexit>

⇡̃1
<latexit sha1_base64="KSdMEt8Dr0dlExj77fcy8ziLFs8=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBA8hd0o6DHoxWME84DsEmZnZ5Mhsw9negNhyXd48aCIVz/Gm3/jJNmDJhY0FFXddHf5qRQabfvbWlvf2NzaLu2Ud/f2Dw4rR8dtnWSK8RZLZKK6PtVcipi3UKDk3VRxGvmSd/zR3czvjLnSIokfcZJyL6KDWISCUTSS56KQAc/dVEz7Tr9StWv2HGSVOAWpQoFmv/LlBgnLIh4jk1TrnmOn6OVUoWCST8tupnlK2YgOeM/QmEZce/n86Ck5N0pAwkSZipHM1d8TOY20nkS+6YwoDvWyNxP/83oZhjdeLuI0Qx6zxaIwkwQTMkuABEJxhnJiCGVKmFsJG1JFGZqcyiYEZ/nlVdKu15zLWv3hqtq4LeIowSmcwQU4cA0NuIcmtIDBEzzDK7xZY+vFerc+Fq1rVjFzAn9gff4A4qWSKw==</latexit>

⇡̂2 = ⇡̃2
<latexit sha1_base64="mqShyrFRRfC67QztN5fWan6+Lz0=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgqiRV0I1QdOOygn1AE8JkMm2HTiZh5kYoobjxV9y4UMStX+HOv3HaZqGtBy6cOede5t4TpoJrcJxva2l5ZXVtvbRR3tza3tm19/ZbOskUZU2aiER1QqKZ4JI1gYNgnVQxEoeCtcPhzcRvPzCleSLvYZQyPyZ9yXucEjBSYB96AwK5l/JxULvygIuIFa/ArjhVZwq8SNyCVFCBRmB/eVFCs5hJoIJo3XWdFPycKOBUsHHZyzRLCR2SPusaKknMtJ9PTxjjE6NEuJcoUxLwVP09kZNY61Ecms6YwEDPexPxP6+bQe/Sz7lMM2CSzj7qZQJDgid54IgrRkGMDCFUcbMrpgOiCAWTWtmE4M6fvEhatap7Vq3dnVfq10UcJXSEjtEpctEFqqNb1EBNRNEjekav6M16sl6sd+tj1rpkFTMH6A+szx9gn5dp</latexit>

⇡̊2
<latexit sha1_base64="YoCE7foEJNV/1g1mxYNsGyKJc60=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiRV0GXRjcsK9gFNCJPppB06mYSZSaGE/okbF4q49U/c+TdO2iy09cDA4Zx7uWdOmHKmtON8W5WNza3tnepubW//4PDIPj7pqiSThHZIwhPZD7GinAna0Uxz2k8lxXHIaS+c3Bd+b0qlYol40rOU+jEeCRYxgrWRAtv2YqzHkolR7qVsHjQDu+40nAXQOnFLUocS7cD+8oYJyWIqNOFYqYHrpNrPsdSMcDqveZmiKSYTPKIDQwWOqfLzRfI5ujDKEEWJNE9otFB/b+Q4VmoWh2ayyKlWvUL8zxtkOrr1cybSTFNBloeijCOdoKIGNGSSEs1nhmAimcmKyBhLTLQpq2ZKcFe/vE66zYZ71Wg+Xtdbd2UdVTiDc7gEF26gBQ/Qhg4QmMIzvMKblVsv1rv1sRytWOXOKfyB9fkDzcSTww==</latexit>

y =
1� p

p
(1� x)

<latexit sha1_base64="1SjCiNjspCCc6AVfymWiyyxWJ3U=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyxCXbTMVEE3QtGNywr2Ae1QMmmmDc1kQpIR6zD4K25cKOLW/3Dn35i2s9DWAxcO59zLvff4glGlHefbyi0tr6yu5dcLG5tb2zv27l5TRbHEpIEjFsm2jxRhlJOGppqRtpAEhT4jLX90PfFb90QqGvE7PRbEC9GA04BipI3Usw/Gl91AIpy4ZZEmIi255YeTnl10Ks4UcJG4GSmCDPWe/dXtRzgOCdeYIaU6riO0lyCpKWYkLXRjRQTCIzQgHUM5Conykun1KTw2Sh8GkTTFNZyqvycSFCo1Dn3TGSI9VPPeRPzP68Q6uPASykWsCcezRUHMoI7gJArYp5JgzcaGICypuRXiITJhaBNYwYTgzr+8SJrVintaqd6eFWtXWRx5cAiOQAm44BzUwA2ogwbA4BE8g1fwZj1ZL9a79TFrzVnZzD74A+vzB1BHlHo=</latexit>
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Optimal Decision Rule 2

Proposition
If π̂1 is “far from” π̊1 and π̂2 is “far from” π̃2, an optimal decision rule
must achieve the ex post optimal decisions: (Ai

g,Ai
b) = (1, 0) for

i = 1, 2.

NEB(⇧1)
<latexit sha1_base64="sBTyo7jnOML8mK2VGC7dBPbqc9U=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRahXspuFfRYKoInqWBbsV1KNs22odlkSbJCWfovvHhQxKv/xpv/xrTdg7Y+GHi8N8PMvCDmTBvX/XZyK6tr6xv5zcLW9s7uXnH/oKVloghtEsmlegiwppwJ2jTMcPoQK4qjgNN2MLqa+u0nqjST4t6MY+pHeCBYyAg2Vnq8va6Xuw3W8057xZJbcWdAy8TLSAkyNHrFr25fkiSiwhCOte54bmz8FCvDCKeTQjfRNMZkhAe0Y6nAEdV+Ort4gk6s0kehVLaEQTP190SKI63HUWA7I2yGetGbiv95ncSEl37KRJwYKsh8UZhwZCSavo/6TFFi+NgSTBSztyIyxAoTY0Mq2BC8xZeXSata8c4q1bvzUq2exZGHIziGMnhwATW4gQY0gYCAZ3iFN0c7L8678zFvzTnZzCH8gfP5A8bEj60=</latexit>

NEB(⇧2)
<latexit sha1_base64="WYPJlDRsIdVk1K8itDGPnj1rgnk=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRahXspuFfRYKoInqWBbsV1KNs22odlkSbJCWfovvHhQxKv/xpv/xrTdg7Y+GHi8N8PMvCDmTBvX/XZyK6tr6xv5zcLW9s7uXnH/oKVloghtEsmlegiwppwJ2jTMcPoQK4qjgNN2MLqa+u0nqjST4t6MY+pHeCBYyAg2Vnq8va6Xuw3Wq572iiW34s6AlomXkRJkaPSKX92+JElEhSEca93x3Nj4KVaGEU4nhW6iaYzJCA9ox1KBI6r9dHbxBJ1YpY9CqWwJg2bq74kUR1qPo8B2RtgM9aI3Ff/zOokJL/2UiTgxVJD5ojDhyEg0fR/1maLE8LElmChmb0VkiBUmxoZUsCF4iy8vk1a14p1VqnfnpVo9iyMPR3AMZfDgAmpwAw1oAgEBz/AKb452Xpx352PemnOymUP4A+fzB8hJj64=</latexit>

⇡̄1(⇡̂2)
<latexit sha1_base64="OIrDZVLPj03vdaJuT0p4XosJ1+U=">AAACAXicbZDLSsNAFIYn9VbrLepGcDNYhLopSRV0WXTjsoK9QBPCZDpth04mYeZEKKFufBU3LhRx61u4822ctllo6w8DH/85hzPnDxPBNTjOt1VYWV1b3yhulra2d3b37P2Dlo5TRVmTxiJWnZBoJrhkTeAgWCdRjEShYO1wdDOttx+Y0jyW9zBOmB+RgeR9TgkYK7CPvJCozEv4JHAr3pDAnGtngV12qs5MeBncHMooVyOwv7xeTNOISaCCaN11nQT8jCjgVLBJyUs1SwgdkQHrGpQkYtrPZhdM8KlxergfK/Mk4Jn7eyIjkdbjKDSdEYGhXqxNzf9q3RT6V37GZZICk3S+qJ8KDDGexoF7XDEKYmyAUMXNXzEdEkUomNBKJgR38eRlaNWq7nm1dndRrl/ncRTRMTpBFeSiS1RHt6iBmoiiR/SMXtGb9WS9WO/Wx7y1YOUzh+iPrM8f/ZWWlQ==</latexit>

⇡̂1
<latexit sha1_base64="U9NAmKSwkuwqXeoIKK8g9Ptbh38=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGC/YAklM122y7dbMLuRCihP8OLB0W8+mu8+W/ctjlo64OBx3szzMyLUikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJsk04y2WyER3I2q4FIq3UKDk3VRzGkeSd6Lx3czvPHFtRKIecZLyMKZDJQaCUbSSH4wo5kEqpj2vV6m6NXcOskq8glShQLNX+Qr6CctirpBJaozvuSmGOdUomOTTcpAZnlI2pkPuW6pozE2Yz0+eknOr9Mkg0bYUkrn6eyKnsTGTOLKdMcWRWfZm4n+en+HgJsyFSjPkii0WDTJJMCGz/0lfaM5QTiyhTAt7K2EjqilDm1LZhuAtv7xK2vWad1mrP1xVG7dFHCU4hTO4AA+uoQH30IQWMEjgGV7hzUHnxXl3Phata04xcwJ/4Hz+AEwvkUI=</latexit>

⇡̂2
<latexit sha1_base64="RC/KxCsJcS6dHiXTjetcp9juN+U=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGC/YAklM122y7dbMLuRCihP8OLB0W8+mu8+W/ctjlo64OBx3szzMyLUikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJsk04y2WyER3I2q4FIq3UKDk3VRzGkeSd6Lx3czvPHFtRKIecZLyMKZDJQaCUbSSH4wo5kEqpr16r1J1a+4cZJV4BalCgWav8hX0E5bFXCGT1Bjfc1MMc6pRMMmn5SAzPKVsTIfct1TRmJswn588JedW6ZNBom0pJHP190ROY2MmcWQ7Y4ojs+zNxP88P8PBTZgLlWbIFVssGmSSYEJm/5O+0JyhnFhCmRb2VsJGVFOGNqWyDcFbfnmVtOs177JWf7iqNm6LOEpwCmdwAR5cQwPuoQktYJDAM7zCm4POi/PufCxa15xi5gT+wPn8AU2zkUM=</latexit>

⇡̄2(⇡̂1)
<latexit sha1_base64="pYrub3mbB2BD8hsZDgFB64aDJPA=">AAACAXicbZDLSsNAFIYn9VbrLepGcDNYhLopSRV0WXTjsoK9QBPCZDpth04mYeZEKKFufBU3LhRx61u4822ctllo6w8DH/85hzPnDxPBNTjOt1VYWV1b3yhulra2d3b37P2Dlo5TRVmTxiJWnZBoJrhkTeAgWCdRjEShYO1wdDOttx+Y0jyW9zBOmB+RgeR9TgkYK7CPvJCozEv4JKhVvCGBObtngV12qs5MeBncHMooVyOwv7xeTNOISaCCaN11nQT8jCjgVLBJyUs1SwgdkQHrGpQkYtrPZhdM8KlxergfK/Mk4Jn7eyIjkdbjKDSdEYGhXqxNzf9q3RT6V37GZZICk3S+qJ8KDDGexoF7XDEKYmyAUMXNXzEdEkUomNBKJgR38eRlaNWq7nm1dndRrl/ncRTRMTpBFeSiS1RHt6iBmoiiR/SMXtGb9WS9WO/Wx7y1YOUzh+iPrM8f/aGWlQ==</latexit>

⇡̊1
<latexit sha1_base64="ULa0jWA0qxdDXJsykOm9vHuobRg=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiRV0GXRjcsK9gFNCJPppB06mYSZSaGE/okbF4q49U/c+TdO2iy09cDA4Zx7uWdOmHKmtON8W5WNza3tnepubW//4PDIPj7pqiSThHZIwhPZD7GinAna0Uxz2k8lxXHIaS+c3Bd+b0qlYol40rOU+jEeCRYxgrWRAtv2YqzHkolR7qVsHriBXXcazgJonbglqUOJdmB/ecOEZDEVmnCs1MB1Uu3nWGpGOJ3XvEzRFJMJHtGBoQLHVPn5IvkcXRhliKJEmic0Wqi/N3IcKzWLQzNZ5FSrXiH+5w0yHd36ORNppqkgy0NRxpFOUFEDGjJJieYzQzCRzGRFZIwlJtqUVTMluKtfXifdZsO9ajQfr+utu7KOKpzBOVyCCzfQggdoQwcITOEZXuHNyq0X6936WI5WrHLnFP7A+vwBzECTwg==</latexit>

⇡̃2
<latexit sha1_base64="HxIFlEoHLahznmhgunbvovf8DTM=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBA8hd0o6DHoxWME84DsEmZne5Mhsw9nZgNhyXd48aCIVz/Gm3/jJNmDJhY0FFXddHf5qeBK2/a3tba+sbm1Xdop7+7tHxxWjo7bKskkwxZLRCK7PlUoeIwtzbXAbiqRRr7Ajj+6m/mdMUrFk/hRT1L0IjqIecgZ1UbyXM1FgLmb8mm/3q9U7Zo9B1klTkGqUKDZr3y5QcKyCGPNBFWq59ip9nIqNWcCp2U3U5hSNqID7Bka0wiVl8+PnpJzowQkTKSpWJO5+nsip5FSk8g3nRHVQ7XszcT/vF6mwxsv53GaaYzZYlGYCaITMkuABFwi02JiCGWSm1sJG1JJmTY5lU0IzvLLq6RdrzmXtfrDVbVxW8RRglM4gwtw4BoacA9NaAGDJ3iGV3izxtaL9W59LFrXrGLmBP7A+vwB5CmSLA==</latexit>
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Optimal Decision Rule 1

◮ {(π̂1,A1
g,A1

b), (π̂2,A2
g,A2

b)}

Proposition

(a) If θ1 is “more likely” than θ2,
(A1

g = 1,A1
b = 0) and (A2

g < 1,A2
b = 0) are optimal.

(b) If θ1 is “less likely” than θ2,
(A1

g = 1,A1
b > 0) and (A2

g = 1,A2
b = 0) are optimal.

◮ The principal sacrifices ex post optimality to incentivise the
agent to conduct π̂i.

◮ Ex post optimality is sacrificed for the type which is “less likely”
than the other.

Appendix
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Optimal Decision Rule 2

◮ {(A1
g,A1

b), (A
2
g,A2

b)} comes for free

◮ What is left is to find an appropriate (π1,π2)

◮ If NEB(Πi) is a well-defined function, it can be written as Ni(xi).

max
x1,x2

󰀋
t · (pN1(x1)− (1 − p)x1) + (1 − t) · (pN2(x2)− (1 − p)x2)

󰀌

s.t. pN1(x1) + (1 − p)x1 = pN2(x2) + (1 − p)x2

x1 ≤ x1 ≤ x1

x2 ≤ x2 ≤ x2
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Concluding Remarks

◮ Study a simple principal-agent problem

◮ Mechanism Designer vs. Information Designer

◮ Optimal decision rules

◮ First-best outcome might be achievable

◮ Two kinds of optimal decision rules

1. Favorite experiments with distortions in ex post decision-making
◮ Optimal when π̂i meets some quality requirements

2. Ex post optimal decisions with distortions in assigning
experiments

◮ Optimal when π̂i fails to meet some quality requirements
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Simplifying the Problem: Experiments

NEB(⇧1)
<latexit sha1_base64="sBTyo7jnOML8mK2VGC7dBPbqc9U=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRahXspuFfRYKoInqWBbsV1KNs22odlkSbJCWfovvHhQxKv/xpv/xrTdg7Y+GHi8N8PMvCDmTBvX/XZyK6tr6xv5zcLW9s7uXnH/oKVloghtEsmlegiwppwJ2jTMcPoQK4qjgNN2MLqa+u0nqjST4t6MY+pHeCBYyAg2Vnq8va6Xuw3W8057xZJbcWdAy8TLSAkyNHrFr25fkiSiwhCOte54bmz8FCvDCKeTQjfRNMZkhAe0Y6nAEdV+Ort4gk6s0kehVLaEQTP190SKI63HUWA7I2yGetGbiv95ncSEl37KRJwYKsh8UZhwZCSavo/6TFFi+NgSTBSztyIyxAoTY0Mq2BC8xZeXSata8c4q1bvzUq2exZGHIziGMnhwATW4gQY0gYCAZ3iFN0c7L8678zFvzTnZzCH8gfP5A8bEj60=</latexit>

NEB(⇧2)
<latexit sha1_base64="WYPJlDRsIdVk1K8itDGPnj1rgnk=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRahXspuFfRYKoInqWBbsV1KNs22odlkSbJCWfovvHhQxKv/xpv/xrTdg7Y+GHi8N8PMvCDmTBvX/XZyK6tr6xv5zcLW9s7uXnH/oKVloghtEsmlegiwppwJ2jTMcPoQK4qjgNN2MLqa+u0nqjST4t6MY+pHeCBYyAg2Vnq8va6Xuw3Wq572iiW34s6AlomXkRJkaPSKX92+JElEhSEca93x3Nj4KVaGEU4nhW6iaYzJCA9ox1KBI6r9dHbxBJ1YpY9CqWwJg2bq74kUR1qPo8B2RtgM9aI3Ff/zOokJL/2UiTgxVJD5ojDhyEg0fR/1maLE8LElmChmb0VkiBUmxoZUsCF4iy8vk1a14p1VqnfnpVo9iyMPR3AMZfDgAmpwAw1oAgEBz/AKb452Xpx352PemnOymUP4A+fzB8hJj64=</latexit> ⇡̂1

<latexit sha1_base64="U9NAmKSwkuwqXeoIKK8g9Ptbh38=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGC/YAklM122y7dbMLuRCihP8OLB0W8+mu8+W/ctjlo64OBx3szzMyLUikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJsk04y2WyER3I2q4FIq3UKDk3VRzGkeSd6Lx3czvPHFtRKIecZLyMKZDJQaCUbSSH4wo5kEqpj2vV6m6NXcOskq8glShQLNX+Qr6CctirpBJaozvuSmGOdUomOTTcpAZnlI2pkPuW6pozE2Yz0+eknOr9Mkg0bYUkrn6eyKnsTGTOLKdMcWRWfZm4n+en+HgJsyFSjPkii0WDTJJMCGz/0lfaM5QTiyhTAt7K2EjqilDm1LZhuAtv7xK2vWad1mrP1xVG7dFHCU4hTO4AA+uoQH30IQWMEjgGV7hzUHnxXl3Phata04xcwJ/4Hz+AEwvkUI=</latexit>

⇡̂2
<latexit sha1_base64="RC/KxCsJcS6dHiXTjetcp9juN+U=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGC/YAklM122y7dbMLuRCihP8OLB0W8+mu8+W/ctjlo64OBx3szzMyLUikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJsk04y2WyER3I2q4FIq3UKDk3VRzGkeSd6Lx3czvPHFtRKIecZLyMKZDJQaCUbSSH4wo5kEqpr16r1J1a+4cZJV4BalCgWav8hX0E5bFXCGT1Bjfc1MMc6pRMMmn5SAzPKVsTIfct1TRmJswn588JedW6ZNBom0pJHP190ROY2MmcWQ7Y4ojs+zNxP88P8PBTZgLlWbIFVssGmSSYEJm/5O+0JyhnFhCmRb2VsJGVFOGNqWyDcFbfnmVtOs177JWf7iqNm6LOEpwCmdwAR5cQwPuoQktYJDAM7zCm4POi/PufCxa15xi5gT+wPn8AU2zkUM=</latexit>

⇡̄2(⇡̂1)
<latexit sha1_base64="pYrub3mbB2BD8hsZDgFB64aDJPA=">AAACAXicbZDLSsNAFIYn9VbrLepGcDNYhLopSRV0WXTjsoK9QBPCZDpth04mYeZEKKFufBU3LhRx61u4822ctllo6w8DH/85hzPnDxPBNTjOt1VYWV1b3yhulra2d3b37P2Dlo5TRVmTxiJWnZBoJrhkTeAgWCdRjEShYO1wdDOttx+Y0jyW9zBOmB+RgeR9TgkYK7CPvJCozEv4JKhVvCGBObtngV12qs5MeBncHMooVyOwv7xeTNOISaCCaN11nQT8jCjgVLBJyUs1SwgdkQHrGpQkYtrPZhdM8KlxergfK/Mk4Jn7eyIjkdbjKDSdEYGhXqxNzf9q3RT6V37GZZICk3S+qJ8KDDGexoF7XDEKYmyAUMXNXzEdEkUomNBKJgR38eRlaNWq7nm1dndRrl/ncRTRMTpBFeSiS1RHt6iBmoiiR/SMXtGb9WS9WO/Wx7y1YOUzh+iPrM8f/aGWlQ==</latexit>

Definition of π̄j(πi)

Given πi on NEB(Πi), π̄j(πi) is an experiment on NEB(Πj) such that
{(πi, 1, 0), (π̄j(πi), 1, 0)} is incentive compatible
(or pyi + (1 − p)(1 − xi) = pȳj + (1 − p)(1 − x̄j).)

Return
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Simplifying the Problem: Experiments

⇡̄1(⇡̂2)
<latexit sha1_base64="OIrDZVLPj03vdaJuT0p4XosJ1+U=">AAACAXicbZDLSsNAFIYn9VbrLepGcDNYhLopSRV0WXTjsoK9QBPCZDpth04mYeZEKKFufBU3LhRx61u4822ctllo6w8DH/85hzPnDxPBNTjOt1VYWV1b3yhulra2d3b37P2Dlo5TRVmTxiJWnZBoJrhkTeAgWCdRjEShYO1wdDOttx+Y0jyW9zBOmB+RgeR9TgkYK7CPvJCozEv4JHAr3pDAnGtngV12qs5MeBncHMooVyOwv7xeTNOISaCCaN11nQT8jCjgVLBJyUs1SwgdkQHrGpQkYtrPZhdM8KlxergfK/Mk4Jn7eyIjkdbjKDSdEYGhXqxNzf9q3RT6V37GZZICk3S+qJ8KDDGexoF7XDEKYmyAUMXNXzEdEkUomNBKJgR38eRlaNWq7nm1dndRrl/ncRTRMTpBFeSiS1RHt6iBmoiiR/SMXtGb9WS9WO/Wx7y1YOUzh+iPrM8f/ZWWlQ==</latexit>

NEB(⇧1)
<latexit sha1_base64="sBTyo7jnOML8mK2VGC7dBPbqc9U=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRahXspuFfRYKoInqWBbsV1KNs22odlkSbJCWfovvHhQxKv/xpv/xrTdg7Y+GHi8N8PMvCDmTBvX/XZyK6tr6xv5zcLW9s7uXnH/oKVloghtEsmlegiwppwJ2jTMcPoQK4qjgNN2MLqa+u0nqjST4t6MY+pHeCBYyAg2Vnq8va6Xuw3W8057xZJbcWdAy8TLSAkyNHrFr25fkiSiwhCOte54bmz8FCvDCKeTQjfRNMZkhAe0Y6nAEdV+Ort4gk6s0kehVLaEQTP190SKI63HUWA7I2yGetGbiv95ncSEl37KRJwYKsh8UZhwZCSavo/6TFFi+NgSTBSztyIyxAoTY0Mq2BC8xZeXSata8c4q1bvzUq2exZGHIziGMnhwATW4gQY0gYCAZ3iFN0c7L8678zFvzTnZzCH8gfP5A8bEj60=</latexit>

NEB(⇧2)
<latexit sha1_base64="WYPJlDRsIdVk1K8itDGPnj1rgnk=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRahXspuFfRYKoInqWBbsV1KNs22odlkSbJCWfovvHhQxKv/xpv/xrTdg7Y+GHi8N8PMvCDmTBvX/XZyK6tr6xv5zcLW9s7uXnH/oKVloghtEsmlegiwppwJ2jTMcPoQK4qjgNN2MLqa+u0nqjST4t6MY+pHeCBYyAg2Vnq8va6Xuw3Wq572iiW34s6AlomXkRJkaPSKX92+JElEhSEca93x3Nj4KVaGEU4nhW6iaYzJCA9ox1KBI6r9dHbxBJ1YpY9CqWwJg2bq74kUR1qPo8B2RtgM9aI3Ff/zOokJL/2UiTgxVJD5ojDhyEg0fR/1maLE8LElmChmb0VkiBUmxoZUsCF4iy8vk1a14p1VqnfnpVo9iyMPR3AMZfDgAmpwAw1oAgEBz/AKb452Xpx352PemnOymUP4A+fzB8hJj64=</latexit> ⇡̂1

<latexit sha1_base64="U9NAmKSwkuwqXeoIKK8g9Ptbh38=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGC/YAklM122y7dbMLuRCihP8OLB0W8+mu8+W/ctjlo64OBx3szzMyLUikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJsk04y2WyER3I2q4FIq3UKDk3VRzGkeSd6Lx3czvPHFtRKIecZLyMKZDJQaCUbSSH4wo5kEqpj2vV6m6NXcOskq8glShQLNX+Qr6CctirpBJaozvuSmGOdUomOTTcpAZnlI2pkPuW6pozE2Yz0+eknOr9Mkg0bYUkrn6eyKnsTGTOLKdMcWRWfZm4n+en+HgJsyFSjPkii0WDTJJMCGz/0lfaM5QTiyhTAt7K2EjqilDm1LZhuAtv7xK2vWad1mrP1xVG7dFHCU4hTO4AA+uoQH30IQWMEjgGV7hzUHnxXl3Phata04xcwJ/4Hz+AEwvkUI=</latexit>

⇡̂2
<latexit sha1_base64="RC/KxCsJcS6dHiXTjetcp9juN+U=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGC/YAklM122y7dbMLuRCihP8OLB0W8+mu8+W/ctjlo64OBx3szzMyLUikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJsk04y2WyER3I2q4FIq3UKDk3VRzGkeSd6Lx3czvPHFtRKIecZLyMKZDJQaCUbSSH4wo5kEqpr16r1J1a+4cZJV4BalCgWav8hX0E5bFXCGT1Bjfc1MMc6pRMMmn5SAzPKVsTIfct1TRmJswn588JedW6ZNBom0pJHP190ROY2MmcWQ7Y4ojs+zNxP88P8PBTZgLlWbIFVssGmSSYEJm/5O+0JyhnFhCmRb2VsJGVFOGNqWyDcFbfnmVtOs177JWf7iqNm6LOEpwCmdwAR5cQwPuoQktYJDAM7zCm4POi/PufCxa15xi5gT+wPn8AU2zkUM=</latexit>

⇡̄2(⇡̂1)
<latexit sha1_base64="pYrub3mbB2BD8hsZDgFB64aDJPA=">AAACAXicbZDLSsNAFIYn9VbrLepGcDNYhLopSRV0WXTjsoK9QBPCZDpth04mYeZEKKFufBU3LhRx61u4822ctllo6w8DH/85hzPnDxPBNTjOt1VYWV1b3yhulra2d3b37P2Dlo5TRVmTxiJWnZBoJrhkTeAgWCdRjEShYO1wdDOttx+Y0jyW9zBOmB+RgeR9TgkYK7CPvJCozEv4JKhVvCGBObtngV12qs5MeBncHMooVyOwv7xeTNOISaCCaN11nQT8jCjgVLBJyUs1SwgdkQHrGpQkYtrPZhdM8KlxergfK/Mk4Jn7eyIjkdbjKDSdEYGhXqxNzf9q3RT6V37GZZICk3S+qJ8KDDGexoF7XDEKYmyAUMXNXzEdEkUomNBKJgR38eRlaNWq7nm1dndRrl/ncRTRMTpBFeSiS1RHt6iBmoiiR/SMXtGb9WS9WO/Wx7y1YOUzh+iPrM8f/aGWlQ==</latexit>

Proposition
An optimal M must have π1 “between” π̄1(π̂2) and π̂1 and π2
“between” π̂2 and π̄2(π̂1).

Return
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Simplifying the Problem: Action-probability pairs

◮ Given M = {(π1,A1
g,A1

b), (π2,A2
g,A2

b)}, IC constraint for type θ1

A1
g(py1 + (1 − p)(1 − x1)) + A1

b(1 − (py1 + (1 − p)(1 − x1)))

≥ A2
g(py2 + (1 − p)(1 − x2)) + A2

b(1 − (py2 + (1 − p)(1 − x2)))

⇒ M = {(π1, 1,A1
b), (π2,A2

g, 0)}

A1
b + (1 − A1

b)(py1 + (1 − p)(1 − x1) ≥ A2
g(py2 + (1 − p)(1 − x2))

Lemma
An optimal M has

(a) a binding IC constraint and
(b) either A1

b ≥ 0 or A2
g ≤ 1.

⇒ M1 = {(π1, 1,A1
b ≥ 0), (π2, 1, 0)} or M2 = {(π1, 1, 0), (π2,A2

g ≤ 1, 0)}
Return

26 / 26



Simplifying the Problem: Action-probability pairs

Proposition
Given (π1,π2) such that py1 + (1 − p)(1 − x1) ≤ py2 + (1 − p)(1 − x2),

(a) if τ(π1,π2) >
1−t

t , (A1
g = 1,A1

b = 0) and (A2
g(π1,π2) ≤ 1,A2

b = 0)
are optimal,

(b) if τ(π1,π2) <
1−t

t , (A1
g = 1,A1

b(π1,π2) ≥ 0) and (A2
g = 1,A2

b = 0)
are optimal,

where
τ(π1,π2) =

󰀓
py2+(1−p)(1−x2)
py2−(1−p)(1−x2)

󰀔
·
󰀓

1−2p+py1−(1−p)(1−x1)
1−(py1+(1−p)(1−x1))

󰀔
,

A2
g(π1,π2) =

py1+(1−p)(1−x1)
py2+(1−p)(1−x2)

, and

A1
b(π1,π2) =

(py2+(1−p)(1−x2))−(py1+(1−p)(1−x1))
1−(py1+(1−p)(1−x1))

.
Return
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