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Aims of this talk

Meta level. Introduce an approach to thinking about 

AI-alignment through multi-level selection acting on 

principal-agent games.
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Aims of this talk

Object level. Illustrate a simple principal-agent game with 

multi-level capturing aspects of the alignment problem.
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AI alignment problem is the challenge of ensuring 
that advanced AI systems’ goals and behaviors are 
aligned with human values and intentions.
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Principle-agent (PA) theory
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The principal delegates a task to an agent who is to 

perform the task on their behalf.
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Principal-agent problems are ubiquitous.
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Characteristically, the agent has more information and 

potentially different incentives than the principal.
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Aim of analysis: design a mechanism or contract that 

efficiently aligns agent’s behavior to principal’s goals.
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A model
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Let’s set up a PAP game the captures some core 
dynamics of alignment, then show its dynamics 
under a broad class of processes that all ‘seek the 
successful’.
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This is a (Bayesian) sequential game of imperfect 
and incomplete information.
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This is a (Bayesian) sequential game of imperfect 
and incomplete information.
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We will consider the effect of multi-level selection 
by market forces.
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s ! degree of sycophancy of agent
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s = 0 : agent cares only about principal’s reward function

s = 1 : agent cares only about her own reward function
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0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

aA ! agent’s accuracy
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<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

aA " # : agent is maximally accurate
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<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

aP ! principal’s accuracy
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<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

aP " # : principal is maximally accurate



For all results, we assume the agent is more 
reliable that the principal and than chance.
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<latexit sha1_base64="Qx6k1TtG2IvX6qFJzujE5Rz15+0=">AAACQnicbVDLTgIxFO34RHyBLt00EBNXZMYouiKoG5eYyCMCIXfKBRo6nUnbMRLCX7jVr/En/AV3xq0LyyNRwJs0OTnn3EePHwmujeu+Oyura+sbm4mt5PbO7t5+Kn1Q0WGsGJZZKEJV80Gj4BLLhhuBtUghBL7Aqt+/GevVR1Sah/LeDCJsBtCVvMMZGEs9QOuqAK1SIXfeSmXdnDspugy8GciSWZVaaSfTaIcsDlAaJkDruudGpjkEZTgTOEo2Yo0RsD50sW6hhAB1czg5eUSPLdOmnVDZJw2dsH87hk9T469v2QKB1oPAt8MCMD29qI3J/7R6bDqXzSGXUWxQsuktnVhQE9JxRLTNFTIjBhYAU9x+h7IeKGDGBjm3RTMQqFDYGeMT22Fsc6c69rXti4xO2lS9xQyXQeU05+Vz+buzbPF6lm+CHJEMOSEeuSBFcktKpEwYkeSZvJBX5835cD6dr6l1xZn1HJK5cr5/AAb/r6U=</latexit>

aA > aP > .5
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<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

t ! tell the truth (recommend best option for P)
$t ! lie (recommend best option for A)
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<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

P is uncertain of s and whether t or $t.
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<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

P is uncertain of A’s type and action.
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<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

l ! listen to / follow A’s recommendation
$l ! don’t listen to / follow A’s recommendation
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<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

The principal’s payoff is based on 
successful prediction / action.
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<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

The agent’s payoff is based on two things:



38

<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

1. With weight s: whether the principal believes (ex 
poste) that her recommendation was correct.
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<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

2. With weight 1−s: the principal’s payoff on following 
her recommendation.
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<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

<latexit sha1_base64="jTSpBfAkk27yEn+RHk2XORYk2uM=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2x6Wa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AJ8arIs=</latexit>

0
<latexit sha1_base64="wI8HlMNryXTXv+HR+/TC5vRbUAs=">AAACOXicbVDLTsJAFJ3iC/EFunQzgZi4Iq0x6JLoxiUkAibQkOn0FiZMH5mHkTR8gVv9Gr/EpTvj1h9wCk0U8CaTnJxz7mOOl3AmlW2/W4WNza3tneJuaW//4PCoXDnuylgLCh0a81g8eEQCZxF0FFMcHhIBJPQ49LzJbab3HkFIFkf3apqAG5JRxAJGiTJU2xmWa3bdnhdeB04Oaiiv1rBiVQd+THUIkaKcSNl37ES5KRGKUQ6z0kBLSAidkBH0DYxICNJN55fO8JlhfBzEwrxI4Tn7tyN9Whh/fesWEko5DT0zLCRqLFe1jPxP62sVXLspixKtIKKLWwLNsYpxlgz2mQCq+NQAQgUz38F0TAShyuS3tEVSwkEANzOyE/1Ym7ix1J40fYmSJZOqs5rhOuhe1J1GvdG+rDVv8nyL6BRV0Tly0BVqojvUQh1EEaBn9IJerTfrw/q0vhbWgpX3nKClsr5/AKDvrIw=</latexit>

1

The reward from principal to agent is based on whether the 
principal believes (ex poste) the recommendation was correct.
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Lemma 1. Whenever the principal has non-zero 
probability that the agent may be at all aligned 
%! & ' # ( )* the principle’s best response is to 
follow the agent’s recommendation.
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Lemma 2. There is always a critical threshold of 
sycophancy, s ( s*, at which an agent’s best 
response is to lie.
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Proposition 3. The unique perfect Bayesian 
equilibrium of the game is where any sufficiently 
aligned agents s ' s∗+tell the truth t, any 
insufficiently aligned agents s ( s∗ lie $t, and the 
principal always follows the agents’ 
recommendations l.
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Lemma 4. At equilibrium, given any two agents 
with sycophancy s and s, where s '+s,, the more 
sycophantic agent has greater expected payoff: 

46

<latexit sha1_base64="2vQ2Y6uX0sGguS9ZsQ9y2dD7jo4="></latexit>

E(UA,s) < E(UA,s0).



Proposition 5. Under any monotonic selection 

dynamics with a population of agents whose types 
range from maximally aligned (s " )) to 
maximally sycophantic (s " #), the unique 

evolutionarily stable state is where the population 
is composed entirely of sycophantic agents -s " #.
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Monotonic Selection Dynamics
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Positive Correlation

Strategy population share positively correlated with 

the payoff relative to the population average payoff

Nash Stationarity

Nash equilibria are fixed points of the dynamics
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Replicator dynamics

<latexit sha1_base64="R7Zcvwghh2MsEr9x4XFF8hz1k2Y="></latexit>

ẋs = xs



fs(x)−

Z

1

0

xtft(x)dxt

�
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E.g.,

The Replicator Equations
The Lotka-Volterra Model
The Quasispecies Equation 

Adaptive Dynamics
Roth-Erev Reinforcement Learning

The Moran Process
The Fermi Process

Constrained Bayesian Inference
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Proposition 6. At equilibrium, the degree to 
which a sycophantic agent is misaligned with the 
principal, understood as the .-norm of the vector 
representation of their reward functions for each 

outcome /! 0 /# $
 grows with the magnitude of 

the difference in competence between the agent 
and principal 1# 0 1!. 
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This captures an intuition that alignment can 
grown in difficulty with the difference in 
capabilities between principals and agents.
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It also illustrates how accounting for multi-level 
selection is important.
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Solutions to multi-agent interactions that are 
stable at the level of the game may be unstable 
when accounting for selection acting on the game. 
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Claim. Inversely, agent strategies that appear 
unstable at the level of the game can be stabilized 
by selection action on games. 
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The Problem of Capabilities



The salient worries are not that having AI may 
become barely better than not having AI due to 
growing capabilities differences.
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They are that agent capabilities growth plus 
sycophancy can increase our ability to “get what 
we can measure,” in ways that dynamically 
undermine the value of outcomes and ultimately 
leave us disempowered (“going out with a 
whimper”).
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Or that agent capability growth can lead to 
solutions to optimizing their reward functions that 
are power-seeking and out-of-distribution behavior 
in ways that are much worse than not having AI 
(“going out with a bang”). 
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The PA framework can provide value…
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But it needs to to model distinctive features of the 
AI alignment challenge:

66



1.  Dramatic capabilities differences

67

2.  Changing capabilities differences

3.  Generalization challenges w.r.t. to agent 
strategies (disequilibrium behavior)



Discussion


