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Troy today.  However,  Alvin tells you that the same news 
report predicted sunshine.

Without any other source of information, 
it would be irrational to place belief in 
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Further, suppose you happened to watch the noon 
news report, and that report predicted rain.  Then 
you should believe that it will rain despite your 
knowledge of Alvin’s argument.



Cast in Inference Graphs for Pollock’s OSCAR

K- Keith says that M
A- Alvin says that ~M
M- The morning news said that R
R- It is going to rain this afternoon
N- The noon news says that R

See the transcript of Kevin’s interaction with OSCAR!

All such can be absorbed into and refined in our inductive logics 
and our automated inductive reasoners for argument adjudication.



Relevant Inference Schemata
(simplified)

K�
�

I1
<latexit sha1_base64="7zAqclb6YoeNv9zNSprEkvAJHaM="></latexit>

S(a1,�, a2), �(a1)
B2(a2,�)

I2
<latexit sha1_base64="mMBioCZYBPEZaj3ZukcscMFAcPk="></latexit>

B2(a,�, t), B2(a,¬�, t)
¬B2(a,�, t) ^ ¬B2(a,¬�, t) Clash Principle

<latexit sha1_base64="0PRE72SLNTF44+giG4wrJ+urk5c="></latexit>

S(a1,�, a2), �0(a1)
B3(a2,�)

I20
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<latexit sha1_base64="uVFH9H+2vu2hmX87VvaH3+u2nSM=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4znd9u+JUnTnwKnFzUkE5Gr791evHNI2YBCqI1l3XScDLiAJOBZuWeqlmCaEjMmBdQyWJmPay+eFTfGqUPg5jZUoCnqu/JzISaT2JAtMZERjqZW8m/ud1UwivvIzLJAUm6WJRmAoMMZ6lgPtcMQpiYgihiptbMR0SRSiYrEomBHf55VXSqlXd82rt/qJSv87jKKJjdILOkIsuUR3dogZqIopS9Ixe0Zv1ZL1Y79bHorVg5TNH6A+szx8ZKJKz</latexit>

via I2
<latexit sha1_base64="bMJsof160MTdzhoJEyySWkr/4rQ=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4zq/5dsWpOnPgVeLmpIJyNHz7q9ePaRoxCVQQrbuuk4CXEQWcCjYt9VLNEkJHZMC6hkoSMe1l88On+NQofRzGypQEPFd/T2Qk0noSBaYzIjDUy95M/M/rphBeeRmXSQpM0sWiMBUYYjxLAfe5YhTExBBCFTe3YjokilAwWZVMCO7yy6ukVau659Xa/UWlfp3HUUTH6ASdIRddojq6RQ3URBSl6Bm9ojfryXqx3q2PRWvBymeO0B9Ynz8arJK0</latexit>

via I2
<latexit sha1_base64="bMJsof160MTdzhoJEyySWkr/4rQ=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4zq/5dsWpOnPgVeLmpIJyNHz7q9ePaRoxCVQQrbuuk4CXEQWcCjYt9VLNEkJHZMC6hkoSMe1l88On+NQofRzGypQEPFd/T2Qk0noSBaYzIjDUy95M/M/rphBeeRmXSQpM0sWiMBUYYjxLAfe5YhTExBBCFTe3YjokilAwWZVMCO7yy6ukVau659Xa/UWlfp3HUUTH6ASdIRddojq6RQ3URBSl6Bm9ojfryXqx3q2PRWvBymeO0B9Ynz8arJK0</latexit>



K(you,S(keith,S(m, rain)))
<latexit sha1_base64="FuL5ime/d+aQlMbU1gl5SHRxjuM=">AAACOHicbZDLSsNAFIYn9VbrLerSTbAILZSSVEGXRTeCCytaW2hLmUwn7dDJJMycCCXksdz4GO7EjQtF3PoETm9oWw8M/Hz/Ocw5vxtypsC2X4zU0vLK6lp6PbOxubW9Y+7u3asgkoRWScADWXexopwJWgUGnNZDSbHvclpz+xdDv/ZApWKBuINBSFs+7grmMYJBo7Z53fQx9FwvvkpyI8kgHgRRUpjy21/epwx6M45fmHoSM5Hk8/m2mbWL9qisReFMRBZNqtI2n5udgEQ+FUA4Vqrh2CG0YiyBEU6TTDNSNMSkj7u0oaXAPlWteHR4Yh1p0rG8QOonwBrRvxMx9pUa+K7uHO6p5r0h/M9rROCdtWImwgioIOOPvIhbEFjDFK0Ok5QAH2iBiWR6V4v0sMQEdNYZHYIzf/KiuC8VneNi6eYkWz6fxJFGB+gQ5ZCDTlEZXaIKqiKCHtErekcfxpPxZnwaX+PWlDGZ2UczZXz/AI2Zrpk=</latexit>

K(you,S(alvin,S(m,¬rain)))
<latexit sha1_base64="26lLAbL3bfGqxke7x93w1T6beZo="></latexit>

S(alvin,S(m,¬rain))
<latexit sha1_base64="VLBfheQy8pMNVHp+2LowI3Nlsmk=">AAACI3icbZDLSsNAFIYnXmu9RV26CRahhVKSKiiuim5cVrQXaEKZTCft0MkkzEwKJeRd3PgqblwoxY0L38VJGqG2Hhj4+P9zmHN+N6RESNP80tbWNza3tgs7xd29/YND/ei4LYKII9xCAQ1414UCU8JwSxJJcTfkGPouxR13fJf6nQnmggTsSU5D7PhwyIhHEJRK6us3tg/lyPXix6ScIZExpBPCkuqC41dthoe/PofKrlT6esmsmVkZq2DlUAJ5Nfv6zB4EKPIxk4hCIXqWGUonhlwSRHFStCOBQ4jGcIh7Chn0sXDi7MbEOFfKwPACrh6TRqYuTsTQF2Lqu6ozXVMse6n4n9eLpHftxISFkcQMzT/yImrIwEgDMwaEYyTpVAFEnKhdDTSCHCKpYi2qEKzlk1ehXa9ZF7X6w2WpcZvHUQCn4AyUgQWuQAPcgyZoAQSewSt4Bx/ai/amzbTPeeuals+cgD+lff8A20ulnA==</latexit>

S(keith,S(m, rain))
<latexit sha1_base64="YHGxGEjQqziwu++18ofWVpdbqoU=">AAACH3icbZDLSsNAFIYn9VbrrerSTbAILZSSVFGXRTcuK9oLtKFMppN26GQSZk6EEvImbnwVNy4UEXd9G6dthNp6YODj/89hzvndkDMFljUxMmvrG5tb2e3czu7e/kH+8KipgkgS2iABD2TbxYpyJmgDGHDaDiXFvstpyx3dTv3WE5WKBeIRxiF1fDwQzGMEg5Z6+cuuj2HoevFDUpwhg3hEGQyT8oLjl389iZlISqVevmBVrFmZq2CnUEBp1Xv5724/IJFPBRCOlerYVghOjCUwwmmS60aKhpiM8IB2NArsU+XEs/sS80wrfdMLpH4CzJm6OBFjX6mx7+rO6Zpq2ZuK/3mdCLxrJ2YijIAKMv/Ii7gJgTkNy+wzSQnwsQZMJNO7mmSIJSagI83pEOzlk1ehWa3Y55Xq/UWhdpPGkUUn6BQVkY2uUA3doTpqIIKe0St6Rx/Gi/FmfBpf89aMkc4coz9lTH4AftGj2Q==</latexit>

B2(you,S(m, rain))
<latexit sha1_base64="9J6e9giBzjIBzCdFX4kmsGvE2bY=">AAACF3icbVDLSsNAFJ3UV62vqks3g0VooYSkCrosdeOyon1AG8tkOmmHTiZhZiKUkL9w46+4caGIW935N07TCNp6YODMOfdy7z1uyKhUlvVl5FZW19Y38puFre2d3b3i/kFbBpHApIUDFoiuiyRhlJOWooqRbigI8l1GOu7kcuZ37omQNOC3ahoSx0cjTj2KkdLSoGj2faTGrhc3krtaeRpEVfij3CRlv5p+qIoFojypVAbFkmVaKeAysTNSAhmag+JnfxjgyCdcYYak7NlWqJwYCUUxI0mhH0kSIjxBI9LTlCOfSCdO70rgiVaG0AuEflzBVP3dESNfyqnv6srZmnLRm4n/eb1IeRdOTHkYKcLxfJAXMagCOAsJDqkgWLGpJggLqneFeIwEwkpHWdAh2IsnL5N2zbRPzdr1WaneyOLIgyNwDMrABuegDq5AE7QABg/gCbyAV+PReDbejPd5ac7Ieg7BHxgf36Aun5U=</latexit>

B2(you,S(m,¬rain))
<latexit sha1_base64="OF/m+dfzvcvbJjOE50YSVsBEPRQ=">AAACG3icbZDLSsNAFIYn9VbrLerSzWARWigliYIuS924rGgv0NQymU7aoZNJmJkIJeQ93Pgqblwo4kpw4ds4TSto6w8DP985hznn9yJGpbKsLyO3srq2vpHfLGxt7+zumfsHLRnGApMmDlkoOh6ShFFOmooqRjqRICjwGGl748tpvX1PhKQhv1WTiPQCNOTUpxgpjfqm4wZIjTw/qad3TmkSxhX4Q27SUlBxORlmgKpEIMrTcrlvFq2qlQkuG3tuimCuRt/8cAchjgPCFWZIyq5tRaqXIKEoZiQtuLEkEcJjNCRdbTkKiOwl2W0pPNFkAP1Q6McVzOjviQQFUk4CT3dO15SLtSn8r9aNlX/RSyiPYkU4nn3kxwyqEE6DggMqCFZsog3CgupdIR4hgbDScRZ0CPbiycum5VTt06pzfVas1edx5MEROAYlYINzUANXoAGaAIMH8ARewKvxaDwbb8b7rDVnzGcOwR8Zn9/kXqFT</latexit>

<̂latexit sha1_base64="YAx0QlCk2VKsmnPHarCE8OYVVQg=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGC/YA2lM1m0q7dZMPuRiml/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLUsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2tcwUwwaTQqp2QDUKnmDDcCOwnSqkcSCwFQxvpn7rEZXmMrk3oxT9mPYTHnFGjZWa3ScM+9grld2KOwNZJl5OypCj3it9dUPJshgTwwTVuuO5qfHHVBnOBE6K3UxjStmQ9rFjaUJj1P54du2EnFolJJFUthJDZurviTGNtR7Fge2MqRnoRW8q/ud1MhNd+WOepJnBhM0XRZkgRpLp6yTkCpkRI0soU9zeStiAKsqMDahoQ/AWX14mzWrFO69U7y7Ktes8jgIcwwmcgQeXUINbqEMDGDzAM7zCmyOdF+fd+Zi3rjj5zBH8gfP5A5YRjyI=</latexit>

via I1
<latexit sha1_base64="uVFH9H+2vu2hmX87VvaH3+u2nSM=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4znd9u+JUnTnwKnFzUkE5Gr791evHNI2YBCqI1l3XScDLiAJOBZuWeqlmCaEjMmBdQyWJmPay+eFTfGqUPg5jZUoCnqu/JzISaT2JAtMZERjqZW8m/ud1UwivvIzLJAUm6WJRmAoMMZ6lgPtcMQpiYgihiptbMR0SRSiYrEomBHf55VXSqlXd82rt/qJSv87jKKJjdILOkIsuUR3dogZqIopS9Ixe0Zv1ZL1Y79bHorVg5TNH6A+szx8ZKJKz</latexit>

via I1
<latexit sha1_base64="uVFH9H+2vu2hmX87VvaH3+u2nSM=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4znd9u+JUnTnwKnFzUkE5Gr791evHNI2YBCqI1l3XScDLiAJOBZuWeqlmCaEjMmBdQyWJmPay+eFTfGqUPg5jZUoCnqu/JzISaT2JAtMZERjqZW8m/ud1UwivvIzLJAUm6WJRmAoMMZ6lgPtcMQpiYgihiptbMR0SRSiYrEomBHf55VXSqlXd82rt/qJSv87jKKJjdILOkIsuUR3dogZqIopS9Ixe0Zv1ZL1Y79bHorVg5TNH6A+szx8ZKJKz</latexit>

via I2
<latexit sha1_base64="bMJsof160MTdzhoJEyySWkr/4rQ=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4zq/5dsWpOnPgVeLmpIJyNHz7q9ePaRoxCVQQrbuuk4CXEQWcCjYt9VLNEkJHZMC6hkoSMe1l88On+NQofRzGypQEPFd/T2Qk0noSBaYzIjDUy95M/M/rphBeeRmXSQpM0sWiMBUYYjxLAfe5YhTExBBCFTe3YjokilAwWZVMCO7yy6ukVau659Xa/UWlfp3HUUTH6ASdIRddojq6RQ3URBSl6Bm9ojfryXqx3q2PRWvBymeO0B9Ynz8arJK0</latexit>

via I2
<latexit sha1_base64="bMJsof160MTdzhoJEyySWkr/4rQ=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4zq/5dsWpOnPgVeLmpIJyNHz7q9ePaRoxCVQQrbuuk4CXEQWcCjYt9VLNEkJHZMC6hkoSMe1l88On+NQofRzGypQEPFd/T2Qk0noSBaYzIjDUy95M/M/rphBeeRmXSQpM0sWiMBUYYjxLAfe5YhTExBBCFTe3YjokilAwWZVMCO7yy6ukVau659Xa/UWlfp3HUUTH6ASdIRddojq6RQ3URBSl6Bm9ojfryXqx3q2PRWvBymeO0B9Ynz8arJK0</latexit>



K(you,S(keith,S(m, rain)))
<latexit sha1_base64="FuL5ime/d+aQlMbU1gl5SHRxjuM=">AAACOHicbZDLSsNAFIYn9VbrLerSTbAILZSSVEGXRTeCCytaW2hLmUwn7dDJJMycCCXksdz4GO7EjQtF3PoETm9oWw8M/Hz/Ocw5vxtypsC2X4zU0vLK6lp6PbOxubW9Y+7u3asgkoRWScADWXexopwJWgUGnNZDSbHvclpz+xdDv/ZApWKBuINBSFs+7grmMYJBo7Z53fQx9FwvvkpyI8kgHgRRUpjy21/epwx6M45fmHoSM5Hk8/m2mbWL9qisReFMRBZNqtI2n5udgEQ+FUA4Vqrh2CG0YiyBEU6TTDNSNMSkj7u0oaXAPlWteHR4Yh1p0rG8QOonwBrRvxMx9pUa+K7uHO6p5r0h/M9rROCdtWImwgioIOOPvIhbEFjDFK0Ok5QAH2iBiWR6V4v0sMQEdNYZHYIzf/KiuC8VneNi6eYkWz6fxJFGB+gQ5ZCDTlEZXaIKqiKCHtErekcfxpPxZnwaX+PWlDGZ2UczZXz/AI2Zrpk=</latexit>

K(you,S(alvin,S(m,¬rain)))
<latexit sha1_base64="26lLAbL3bfGqxke7x93w1T6beZo="></latexit>

S(alvin,S(m,¬rain))
<latexit sha1_base64="VLBfheQy8pMNVHp+2LowI3Nlsmk=">AAACI3icbZDLSsNAFIYnXmu9RV26CRahhVKSKiiuim5cVrQXaEKZTCft0MkkzEwKJeRd3PgqblwoxY0L38VJGqG2Hhj4+P9zmHN+N6RESNP80tbWNza3tgs7xd29/YND/ei4LYKII9xCAQ1414UCU8JwSxJJcTfkGPouxR13fJf6nQnmggTsSU5D7PhwyIhHEJRK6us3tg/lyPXix6ScIZExpBPCkuqC41dthoe/PofKrlT6esmsmVkZq2DlUAJ5Nfv6zB4EKPIxk4hCIXqWGUonhlwSRHFStCOBQ4jGcIh7Chn0sXDi7MbEOFfKwPACrh6TRqYuTsTQF2Lqu6ozXVMse6n4n9eLpHftxISFkcQMzT/yImrIwEgDMwaEYyTpVAFEnKhdDTSCHCKpYi2qEKzlk1ehXa9ZF7X6w2WpcZvHUQCn4AyUgQWuQAPcgyZoAQSewSt4Bx/ai/amzbTPeeuals+cgD+lff8A20ulnA==</latexit>

S(keith,S(m, rain))
<latexit sha1_base64="YHGxGEjQqziwu++18ofWVpdbqoU=">AAACH3icbZDLSsNAFIYn9VbrrerSTbAILZSSVFGXRTcuK9oLtKFMppN26GQSZk6EEvImbnwVNy4UEXd9G6dthNp6YODj/89hzvndkDMFljUxMmvrG5tb2e3czu7e/kH+8KipgkgS2iABD2TbxYpyJmgDGHDaDiXFvstpyx3dTv3WE5WKBeIRxiF1fDwQzGMEg5Z6+cuuj2HoevFDUpwhg3hEGQyT8oLjl389iZlISqVevmBVrFmZq2CnUEBp1Xv5724/IJFPBRCOlerYVghOjCUwwmmS60aKhpiM8IB2NArsU+XEs/sS80wrfdMLpH4CzJm6OBFjX6mx7+rO6Zpq2ZuK/3mdCLxrJ2YijIAKMv/Ii7gJgTkNy+wzSQnwsQZMJNO7mmSIJSagI83pEOzlk1ehWa3Y55Xq/UWhdpPGkUUn6BQVkY2uUA3doTpqIIKe0St6Rx/Gi/FmfBpf89aMkc4coz9lTH4AftGj2Q==</latexit>

B2(you,S(m, rain))
<latexit sha1_base64="9J6e9giBzjIBzCdFX4kmsGvE2bY=">AAACF3icbVDLSsNAFJ3UV62vqks3g0VooYSkCrosdeOyon1AG8tkOmmHTiZhZiKUkL9w46+4caGIW935N07TCNp6YODMOfdy7z1uyKhUlvVl5FZW19Y38puFre2d3b3i/kFbBpHApIUDFoiuiyRhlJOWooqRbigI8l1GOu7kcuZ37omQNOC3ahoSx0cjTj2KkdLSoGj2faTGrhc3krtaeRpEVfij3CRlv5p+qIoFojypVAbFkmVaKeAysTNSAhmag+JnfxjgyCdcYYak7NlWqJwYCUUxI0mhH0kSIjxBI9LTlCOfSCdO70rgiVaG0AuEflzBVP3dESNfyqnv6srZmnLRm4n/eb1IeRdOTHkYKcLxfJAXMagCOAsJDqkgWLGpJggLqneFeIwEwkpHWdAh2IsnL5N2zbRPzdr1WaneyOLIgyNwDMrABuegDq5AE7QABg/gCbyAV+PReDbejPd5ac7Ieg7BHxgf36Aun5U=</latexit>

B2(you,S(m,¬rain))
<latexit sha1_base64="OF/m+dfzvcvbJjOE50YSVsBEPRQ=">AAACG3icbZDLSsNAFIYn9VbrLerSzWARWigliYIuS924rGgv0NQymU7aoZNJmJkIJeQ93Pgqblwo4kpw4ds4TSto6w8DP985hznn9yJGpbKsLyO3srq2vpHfLGxt7+zumfsHLRnGApMmDlkoOh6ShFFOmooqRjqRICjwGGl748tpvX1PhKQhv1WTiPQCNOTUpxgpjfqm4wZIjTw/qad3TmkSxhX4Q27SUlBxORlmgKpEIMrTcrlvFq2qlQkuG3tuimCuRt/8cAchjgPCFWZIyq5tRaqXIKEoZiQtuLEkEcJjNCRdbTkKiOwl2W0pPNFkAP1Q6McVzOjviQQFUk4CT3dO15SLtSn8r9aNlX/RSyiPYkU4nn3kxwyqEE6DggMqCFZsog3CgupdIR4hgbDScRZ0CPbiycum5VTt06pzfVas1edx5MEROAYlYINzUANXoAGaAIMH8ARewKvxaDwbb8b7rDVnzGcOwR8Zn9/kXqFT</latexit>

<̂latexit sha1_base64="YAx0QlCk2VKsmnPHarCE8OYVVQg=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGC/YA2lM1m0q7dZMPuRiml/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLUsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2tcwUwwaTQqp2QDUKnmDDcCOwnSqkcSCwFQxvpn7rEZXmMrk3oxT9mPYTHnFGjZWa3ScM+9grld2KOwNZJl5OypCj3it9dUPJshgTwwTVuuO5qfHHVBnOBE6K3UxjStmQ9rFjaUJj1P54du2EnFolJJFUthJDZurviTGNtR7Fge2MqRnoRW8q/ud1MhNd+WOepJnBhM0XRZkgRpLp6yTkCpkRI0soU9zeStiAKsqMDahoQ/AWX14mzWrFO69U7y7Ktes8jgIcwwmcgQeXUINbqEMDGDzAM7zCmyOdF+fd+Zi3rjj5zBH8gfP5A5YRjyI=</latexit>

Clash !

via I1
<latexit sha1_base64="uVFH9H+2vu2hmX87VvaH3+u2nSM=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4znd9u+JUnTnwKnFzUkE5Gr791evHNI2YBCqI1l3XScDLiAJOBZuWeqlmCaEjMmBdQyWJmPay+eFTfGqUPg5jZUoCnqu/JzISaT2JAtMZERjqZW8m/ud1UwivvIzLJAUm6WJRmAoMMZ6lgPtcMQpiYgihiptbMR0SRSiYrEomBHf55VXSqlXd82rt/qJSv87jKKJjdILOkIsuUR3dogZqIopS9Ixe0Zv1ZL1Y79bHorVg5TNH6A+szx8ZKJKz</latexit>

via I1
<latexit sha1_base64="uVFH9H+2vu2hmX87VvaH3+u2nSM=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4znd9u+JUnTnwKnFzUkE5Gr791evHNI2YBCqI1l3XScDLiAJOBZuWeqlmCaEjMmBdQyWJmPay+eFTfGqUPg5jZUoCnqu/JzISaT2JAtMZERjqZW8m/ud1UwivvIzLJAUm6WJRmAoMMZ6lgPtcMQpiYgihiptbMR0SRSiYrEomBHf55VXSqlXd82rt/qJSv87jKKJjdILOkIsuUR3dogZqIopS9Ixe0Zv1ZL1Y79bHorVg5TNH6A+szx8ZKJKz</latexit>

via I2
<latexit sha1_base64="bMJsof160MTdzhoJEyySWkr/4rQ=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4zq/5dsWpOnPgVeLmpIJyNHz7q9ePaRoxCVQQrbuuk4CXEQWcCjYt9VLNEkJHZMC6hkoSMe1l88On+NQofRzGypQEPFd/T2Qk0noSBaYzIjDUy95M/M/rphBeeRmXSQpM0sWiMBUYYjxLAfe5YhTExBBCFTe3YjokilAwWZVMCO7yy6ukVau659Xa/UWlfp3HUUTH6ASdIRddojq6RQ3URBSl6Bm9ojfryXqx3q2PRWvBymeO0B9Ynz8arJK0</latexit>

via I2
<latexit sha1_base64="bMJsof160MTdzhoJEyySWkr/4rQ=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4zq/5dsWpOnPgVeLmpIJyNHz7q9ePaRoxCVQQrbuuk4CXEQWcCjYt9VLNEkJHZMC6hkoSMe1l88On+NQofRzGypQEPFd/T2Qk0noSBaYzIjDUy95M/M/rphBeeRmXSQpM0sWiMBUYYjxLAfe5YhTExBBCFTe3YjokilAwWZVMCO7yy6ukVau659Xa/UWlfp3HUUTH6ASdIRddojq6RQ3URBSl6Bm9ojfryXqx3q2PRWvBymeO0B9Ynz8arJK0</latexit>



K(you,S(keith,S(m, rain)))
<latexit sha1_base64="FuL5ime/d+aQlMbU1gl5SHRxjuM=">AAACOHicbZDLSsNAFIYn9VbrLerSTbAILZSSVEGXRTeCCytaW2hLmUwn7dDJJMycCCXksdz4GO7EjQtF3PoETm9oWw8M/Hz/Ocw5vxtypsC2X4zU0vLK6lp6PbOxubW9Y+7u3asgkoRWScADWXexopwJWgUGnNZDSbHvclpz+xdDv/ZApWKBuINBSFs+7grmMYJBo7Z53fQx9FwvvkpyI8kgHgRRUpjy21/epwx6M45fmHoSM5Hk8/m2mbWL9qisReFMRBZNqtI2n5udgEQ+FUA4Vqrh2CG0YiyBEU6TTDNSNMSkj7u0oaXAPlWteHR4Yh1p0rG8QOonwBrRvxMx9pUa+K7uHO6p5r0h/M9rROCdtWImwgioIOOPvIhbEFjDFK0Ok5QAH2iBiWR6V4v0sMQEdNYZHYIzf/KiuC8VneNi6eYkWz6fxJFGB+gQ5ZCDTlEZXaIKqiKCHtErekcfxpPxZnwaX+PWlDGZ2UczZXz/AI2Zrpk=</latexit>

K(you,S(alvin,S(m,¬rain)))
<latexit sha1_base64="26lLAbL3bfGqxke7x93w1T6beZo="></latexit>

S(alvin,S(m,¬rain))
<latexit sha1_base64="VLBfheQy8pMNVHp+2LowI3Nlsmk=">AAACI3icbZDLSsNAFIYnXmu9RV26CRahhVKSKiiuim5cVrQXaEKZTCft0MkkzEwKJeRd3PgqblwoxY0L38VJGqG2Hhj4+P9zmHN+N6RESNP80tbWNza3tgs7xd29/YND/ei4LYKII9xCAQ1414UCU8JwSxJJcTfkGPouxR13fJf6nQnmggTsSU5D7PhwyIhHEJRK6us3tg/lyPXix6ScIZExpBPCkuqC41dthoe/PofKrlT6esmsmVkZq2DlUAJ5Nfv6zB4EKPIxk4hCIXqWGUonhlwSRHFStCOBQ4jGcIh7Chn0sXDi7MbEOFfKwPACrh6TRqYuTsTQF2Lqu6ozXVMse6n4n9eLpHftxISFkcQMzT/yImrIwEgDMwaEYyTpVAFEnKhdDTSCHCKpYi2qEKzlk1ehXa9ZF7X6w2WpcZvHUQCn4AyUgQWuQAPcgyZoAQSewSt4Bx/ai/amzbTPeeuals+cgD+lff8A20ulnA==</latexit>

S(keith,S(m, rain))
<latexit sha1_base64="YHGxGEjQqziwu++18ofWVpdbqoU=">AAACH3icbZDLSsNAFIYn9VbrrerSTbAILZSSVFGXRTcuK9oLtKFMppN26GQSZk6EEvImbnwVNy4UEXd9G6dthNp6YODj/89hzvndkDMFljUxMmvrG5tb2e3czu7e/kH+8KipgkgS2iABD2TbxYpyJmgDGHDaDiXFvstpyx3dTv3WE5WKBeIRxiF1fDwQzGMEg5Z6+cuuj2HoevFDUpwhg3hEGQyT8oLjl389iZlISqVevmBVrFmZq2CnUEBp1Xv5724/IJFPBRCOlerYVghOjCUwwmmS60aKhpiM8IB2NArsU+XEs/sS80wrfdMLpH4CzJm6OBFjX6mx7+rO6Zpq2ZuK/3mdCLxrJ2YijIAKMv/Ii7gJgTkNy+wzSQnwsQZMJNO7mmSIJSagI83pEOzlk1ehWa3Y55Xq/UWhdpPGkUUn6BQVkY2uUA3doTpqIIKe0St6Rx/Gi/FmfBpf89aMkc4coz9lTH4AftGj2Q==</latexit>

B2(you,S(m, rain))
<latexit sha1_base64="9J6e9giBzjIBzCdFX4kmsGvE2bY=">AAACF3icbVDLSsNAFJ3UV62vqks3g0VooYSkCrosdeOyon1AG8tkOmmHTiZhZiKUkL9w46+4caGIW935N07TCNp6YODMOfdy7z1uyKhUlvVl5FZW19Y38puFre2d3b3i/kFbBpHApIUDFoiuiyRhlJOWooqRbigI8l1GOu7kcuZ37omQNOC3ahoSx0cjTj2KkdLSoGj2faTGrhc3krtaeRpEVfij3CRlv5p+qIoFojypVAbFkmVaKeAysTNSAhmag+JnfxjgyCdcYYak7NlWqJwYCUUxI0mhH0kSIjxBI9LTlCOfSCdO70rgiVaG0AuEflzBVP3dESNfyqnv6srZmnLRm4n/eb1IeRdOTHkYKcLxfJAXMagCOAsJDqkgWLGpJggLqneFeIwEwkpHWdAh2IsnL5N2zbRPzdr1WaneyOLIgyNwDMrABuegDq5AE7QABg/gCbyAV+PReDbejPd5ac7Ieg7BHxgf36Aun5U=</latexit>

B2(you,S(m,¬rain))
<latexit sha1_base64="OF/m+dfzvcvbJjOE50YSVsBEPRQ=">AAACG3icbZDLSsNAFIYn9VbrLerSzWARWigliYIuS924rGgv0NQymU7aoZNJmJkIJeQ93Pgqblwo4kpw4ds4TSto6w8DP985hznn9yJGpbKsLyO3srq2vpHfLGxt7+zumfsHLRnGApMmDlkoOh6ShFFOmooqRjqRICjwGGl748tpvX1PhKQhv1WTiPQCNOTUpxgpjfqm4wZIjTw/qad3TmkSxhX4Q27SUlBxORlmgKpEIMrTcrlvFq2qlQkuG3tuimCuRt/8cAchjgPCFWZIyq5tRaqXIKEoZiQtuLEkEcJjNCRdbTkKiOwl2W0pPNFkAP1Q6McVzOjviQQFUk4CT3dO15SLtSn8r9aNlX/RSyiPYkU4nn3kxwyqEE6DggMqCFZsog3CgupdIR4hgbDScRZ0CPbiycum5VTt06pzfVas1edx5MEROAYlYINzUANXoAGaAIMH8ARewKvxaDwbb8b7rDVnzGcOwR8Zn9/kXqFT</latexit>

<̂latexit sha1_base64="YAx0QlCk2VKsmnPHarCE8OYVVQg=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGC/YA2lM1m0q7dZMPuRiml/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLUsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2tcwUwwaTQqp2QDUKnmDDcCOwnSqkcSCwFQxvpn7rEZXmMrk3oxT9mPYTHnFGjZWa3ScM+9grld2KOwNZJl5OypCj3it9dUPJshgTwwTVuuO5qfHHVBnOBE6K3UxjStmQ9rFjaUJj1P54du2EnFolJJFUthJDZurviTGNtR7Fge2MqRnoRW8q/ud1MhNd+WOepJnBhM0XRZkgRpLp6yTkCpkRI0soU9zeStiAKsqMDahoQ/AWX14mzWrFO69U7y7Ktes8jgIcwwmcgQeXUINbqEMDGDzAM7zCmyOdF+fd+Zi3rjj5zBH8gfP5A5YRjyI=</latexit>

¬B2(you,S(m, rain))
<latexit sha1_base64="B8qDlsEAe/dke/Tj3dzjkxWbHeg=">AAACG3icbVDLSsNAFJ3UV62vqEs3g0VooZQkCrosdeOyon1AU8tkOmmHTiZhZiKUkP9w46+4caGIK8GFf+M0raCtBwbOnHMv997jRYxKZVlfRm5ldW19I79Z2Nre2d0z9w9aMowFJk0cslB0PCQJo5w0FVWMdCJBUOAx0vbGl1O/fU+EpCG/VZOI9AI05NSnGCkt9U3H5WToBkiNPD+pp3dOaRLGFfij3KSloJJ9qEoEojwtl/tm0apaGeAyseekCOZo9M0PdxDiOCBcYYak7NpWpHoJEopiRtKCG0sSITxGQ9LVlKOAyF6S3ZbCE60MoB8K/biCmfq7I0GBlJPA05XTNeWiNxX/87qx8i96CeVRrAjHs0F+zKAK4TQoOKCCYMUmmiAsqN4V4hESCCsdZ0GHYC+evExaTtU+rTrXZ8VafR5HHhyBY1ACNjgHNXAFGqAJMHgAT+AFvBqPxrPxZrzPSnPGvOcQ/IHx+Q3ofKFT</latexit>

¬B2(you,S(m,¬rain))
<latexit sha1_base64="sR0tsbYQ/BFRpqheWOib4Fnq0CI=">AAACH3icbVDLSgMxFM3UV62vUZdugkVooZSZKuqy1I3LivYBbS2ZNNOGZjJDkhHKMH/ixl9x40IRcde/MdOOoq0HAodzziX3HidgVCrLmhqZldW19Y3sZm5re2d3z9w/aEo/FJg0sM980XaQJIxy0lBUMdIOBEGew0jLGV8lfuuBCEl9fqcmAel5aMipSzFSWuqb511Ohl0PqZHjRrX4vlKY+GEJfiu3ccEr/USoigSiPC4W+2beKlszwGVipyQPUtT75md34OPQI1xhhqTs2FagehESimJG4lw3lCRAeIyGpKMpRx6RvWh2XwxPtDKAri/04wrO1N8TEfKknHiOTiZrykUvEf/zOqFyL3sR5UGoCMfzj9yQQeXDpCw4oIJgxSaaICyo3hXiERIIK11pTpdgL568TJqVsn1artyc5au1tI4sOALHoABscAGq4BrUQQNg8AiewSt4M56MF+Pd+JhHM0Y6cwj+wJh+ATMzoxE=</latexit>

<̂latexit sha1_base64="YAx0QlCk2VKsmnPHarCE8OYVVQg=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGC/YA2lM1m0q7dZMPuRiml/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLUsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2tcwUwwaTQqp2QDUKnmDDcCOwnSqkcSCwFQxvpn7rEZXmMrk3oxT9mPYTHnFGjZWa3ScM+9grld2KOwNZJl5OypCj3it9dUPJshgTwwTVuuO5qfHHVBnOBE6K3UxjStmQ9rFjaUJj1P54du2EnFolJJFUthJDZurviTGNtR7Fge2MqRnoRW8q/ud1MhNd+WOepJnBhM0XRZkgRpLp6yTkCpkRI0soU9zeStiAKsqMDahoQ/AWX14mzWrFO69U7y7Ktes8jgIcwwmcgQeXUINbqEMDGDzAM7zCmyOdF+fd+Zi3rjj5zBH8gfP5A5YRjyI=</latexit>

Clash !

via I1
<latexit sha1_base64="uVFH9H+2vu2hmX87VvaH3+u2nSM=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4znd9u+JUnTnwKnFzUkE5Gr791evHNI2YBCqI1l3XScDLiAJOBZuWeqlmCaEjMmBdQyWJmPay+eFTfGqUPg5jZUoCnqu/JzISaT2JAtMZERjqZW8m/ud1UwivvIzLJAUm6WJRmAoMMZ6lgPtcMQpiYgihiptbMR0SRSiYrEomBHf55VXSqlXd82rt/qJSv87jKKJjdILOkIsuUR3dogZqIopS9Ixe0Zv1ZL1Y79bHorVg5TNH6A+szx8ZKJKz</latexit>

via I1
<latexit sha1_base64="uVFH9H+2vu2hmX87VvaH3+u2nSM=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4znd9u+JUnTnwKnFzUkE5Gr791evHNI2YBCqI1l3XScDLiAJOBZuWeqlmCaEjMmBdQyWJmPay+eFTfGqUPg5jZUoCnqu/JzISaT2JAtMZERjqZW8m/ud1UwivvIzLJAUm6WJRmAoMMZ6lgPtcMQpiYgihiptbMR0SRSiYrEomBHf55VXSqlXd82rt/qJSv87jKKJjdILOkIsuUR3dogZqIopS9Ixe0Zv1ZL1Y79bHorVg5TNH6A+szx8ZKJKz</latexit>

via I2
<latexit sha1_base64="bMJsof160MTdzhoJEyySWkr/4rQ=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4zq/5dsWpOnPgVeLmpIJyNHz7q9ePaRoxCVQQrbuuk4CXEQWcCjYt9VLNEkJHZMC6hkoSMe1l88On+NQofRzGypQEPFd/T2Qk0noSBaYzIjDUy95M/M/rphBeeRmXSQpM0sWiMBUYYjxLAfe5YhTExBBCFTe3YjokilAwWZVMCO7yy6ukVau659Xa/UWlfp3HUUTH6ASdIRddojq6RQ3URBSl6Bm9ojfryXqx3q2PRWvBymeO0B9Ynz8arJK0</latexit>

via I2
<latexit sha1_base64="bMJsof160MTdzhoJEyySWkr/4rQ=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4zq/5dsWpOnPgVeLmpIJyNHz7q9ePaRoxCVQQrbuuk4CXEQWcCjYt9VLNEkJHZMC6hkoSMe1l88On+NQofRzGypQEPFd/T2Qk0noSBaYzIjDUy95M/M/rphBeeRmXSQpM0sWiMBUYYjxLAfe5YhTExBBCFTe3YjokilAwWZVMCO7yy6ukVau659Xa/UWlfp3HUUTH6ASdIRddojq6RQ3URBSl6Bm9ojfryXqx3q2PRWvBymeO0B9Ynz8arJK0</latexit>



K(you,S(keith,S(m, rain)))
<latexit sha1_base64="FuL5ime/d+aQlMbU1gl5SHRxjuM=">AAACOHicbZDLSsNAFIYn9VbrLerSTbAILZSSVEGXRTeCCytaW2hLmUwn7dDJJMycCCXksdz4GO7EjQtF3PoETm9oWw8M/Hz/Ocw5vxtypsC2X4zU0vLK6lp6PbOxubW9Y+7u3asgkoRWScADWXexopwJWgUGnNZDSbHvclpz+xdDv/ZApWKBuINBSFs+7grmMYJBo7Z53fQx9FwvvkpyI8kgHgRRUpjy21/epwx6M45fmHoSM5Hk8/m2mbWL9qisReFMRBZNqtI2n5udgEQ+FUA4Vqrh2CG0YiyBEU6TTDNSNMSkj7u0oaXAPlWteHR4Yh1p0rG8QOonwBrRvxMx9pUa+K7uHO6p5r0h/M9rROCdtWImwgioIOOPvIhbEFjDFK0Ok5QAH2iBiWR6V4v0sMQEdNYZHYIzf/KiuC8VneNi6eYkWz6fxJFGB+gQ5ZCDTlEZXaIKqiKCHtErekcfxpPxZnwaX+PWlDGZ2UczZXz/AI2Zrpk=</latexit>

K(you,S(alvin,S(m,¬rain)))
<latexit sha1_base64="26lLAbL3bfGqxke7x93w1T6beZo="></latexit>

S(alvin,S(m,¬rain))
<latexit sha1_base64="VLBfheQy8pMNVHp+2LowI3Nlsmk=">AAACI3icbZDLSsNAFIYnXmu9RV26CRahhVKSKiiuim5cVrQXaEKZTCft0MkkzEwKJeRd3PgqblwoxY0L38VJGqG2Hhj4+P9zmHN+N6RESNP80tbWNza3tgs7xd29/YND/ei4LYKII9xCAQ1414UCU8JwSxJJcTfkGPouxR13fJf6nQnmggTsSU5D7PhwyIhHEJRK6us3tg/lyPXix6ScIZExpBPCkuqC41dthoe/PofKrlT6esmsmVkZq2DlUAJ5Nfv6zB4EKPIxk4hCIXqWGUonhlwSRHFStCOBQ4jGcIh7Chn0sXDi7MbEOFfKwPACrh6TRqYuTsTQF2Lqu6ozXVMse6n4n9eLpHftxISFkcQMzT/yImrIwEgDMwaEYyTpVAFEnKhdDTSCHCKpYi2qEKzlk1ehXa9ZF7X6w2WpcZvHUQCn4AyUgQWuQAPcgyZoAQSewSt4Bx/ai/amzbTPeeuals+cgD+lff8A20ulnA==</latexit>

S(keith,S(m, rain))
<latexit sha1_base64="YHGxGEjQqziwu++18ofWVpdbqoU=">AAACH3icbZDLSsNAFIYn9VbrrerSTbAILZSSVFGXRTcuK9oLtKFMppN26GQSZk6EEvImbnwVNy4UEXd9G6dthNp6YODj/89hzvndkDMFljUxMmvrG5tb2e3czu7e/kH+8KipgkgS2iABD2TbxYpyJmgDGHDaDiXFvstpyx3dTv3WE5WKBeIRxiF1fDwQzGMEg5Z6+cuuj2HoevFDUpwhg3hEGQyT8oLjl389iZlISqVevmBVrFmZq2CnUEBp1Xv5724/IJFPBRCOlerYVghOjCUwwmmS60aKhpiM8IB2NArsU+XEs/sS80wrfdMLpH4CzJm6OBFjX6mx7+rO6Zpq2ZuK/3mdCLxrJ2YijIAKMv/Ii7gJgTkNy+wzSQnwsQZMJNO7mmSIJSagI83pEOzlk1ehWa3Y55Xq/UWhdpPGkUUn6BQVkY2uUA3doTpqIIKe0St6Rx/Gi/FmfBpf89aMkc4coz9lTH4AftGj2Q==</latexit>

B2(you,S(m, rain))
<latexit sha1_base64="9J6e9giBzjIBzCdFX4kmsGvE2bY=">AAACF3icbVDLSsNAFJ3UV62vqks3g0VooYSkCrosdeOyon1AG8tkOmmHTiZhZiKUkL9w46+4caGIW935N07TCNp6YODMOfdy7z1uyKhUlvVl5FZW19Y38puFre2d3b3i/kFbBpHApIUDFoiuiyRhlJOWooqRbigI8l1GOu7kcuZ37omQNOC3ahoSx0cjTj2KkdLSoGj2faTGrhc3krtaeRpEVfij3CRlv5p+qIoFojypVAbFkmVaKeAysTNSAhmag+JnfxjgyCdcYYak7NlWqJwYCUUxI0mhH0kSIjxBI9LTlCOfSCdO70rgiVaG0AuEflzBVP3dESNfyqnv6srZmnLRm4n/eb1IeRdOTHkYKcLxfJAXMagCOAsJDqkgWLGpJggLqneFeIwEwkpHWdAh2IsnL5N2zbRPzdr1WaneyOLIgyNwDMrABuegDq5AE7QABg/gCbyAV+PReDbejPd5ac7Ieg7BHxgf36Aun5U=</latexit>

B2(you,S(m,¬rain))
<latexit sha1_base64="OF/m+dfzvcvbJjOE50YSVsBEPRQ=">AAACG3icbZDLSsNAFIYn9VbrLerSzWARWigliYIuS924rGgv0NQymU7aoZNJmJkIJeQ93Pgqblwo4kpw4ds4TSto6w8DP985hznn9yJGpbKsLyO3srq2vpHfLGxt7+zumfsHLRnGApMmDlkoOh6ShFFOmooqRjqRICjwGGl748tpvX1PhKQhv1WTiPQCNOTUpxgpjfqm4wZIjTw/qad3TmkSxhX4Q27SUlBxORlmgKpEIMrTcrlvFq2qlQkuG3tuimCuRt/8cAchjgPCFWZIyq5tRaqXIKEoZiQtuLEkEcJjNCRdbTkKiOwl2W0pPNFkAP1Q6McVzOjviQQFUk4CT3dO15SLtSn8r9aNlX/RSyiPYkU4nn3kxwyqEE6DggMqCFZsog3CgupdIR4hgbDScRZ0CPbiycum5VTt06pzfVas1edx5MEROAYlYINzUANXoAGaAIMH8ARewKvxaDwbb8b7rDVnzGcOwR8Zn9/kXqFT</latexit>

<̂latexit sha1_base64="YAx0QlCk2VKsmnPHarCE8OYVVQg=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGC/YA2lM1m0q7dZMPuRiml/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLUsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2tcwUwwaTQqp2QDUKnmDDcCOwnSqkcSCwFQxvpn7rEZXmMrk3oxT9mPYTHnFGjZWa3ScM+9grld2KOwNZJl5OypCj3it9dUPJshgTwwTVuuO5qfHHVBnOBE6K3UxjStmQ9rFjaUJj1P54du2EnFolJJFUthJDZurviTGNtR7Fge2MqRnoRW8q/ud1MhNd+WOepJnBhM0XRZkgRpLp6yTkCpkRI0soU9zeStiAKsqMDahoQ/AWX14mzWrFO69U7y7Ktes8jgIcwwmcgQeXUINbqEMDGDzAM7zCmyOdF+fd+Zi3rjj5zBH8gfP5A5YRjyI=</latexit>

¬B2(you,S(m, rain))
<latexit sha1_base64="B8qDlsEAe/dke/Tj3dzjkxWbHeg=">AAACG3icbVDLSsNAFJ3UV62vqEs3g0VooZQkCrosdeOyon1AU8tkOmmHTiZhZiKUkP9w46+4caGIK8GFf+M0raCtBwbOnHMv997jRYxKZVlfRm5ldW19I79Z2Nre2d0z9w9aMowFJk0cslB0PCQJo5w0FVWMdCJBUOAx0vbGl1O/fU+EpCG/VZOI9AI05NSnGCkt9U3H5WToBkiNPD+pp3dOaRLGFfij3KSloJJ9qEoEojwtl/tm0apaGeAyseekCOZo9M0PdxDiOCBcYYak7NpWpHoJEopiRtKCG0sSITxGQ9LVlKOAyF6S3ZbCE60MoB8K/biCmfq7I0GBlJPA05XTNeWiNxX/87qx8i96CeVRrAjHs0F+zKAK4TQoOKCCYMUmmiAsqN4V4hESCCsdZ0GHYC+evExaTtU+rTrXZ8VafR5HHhyBY1ACNjgHNXAFGqAJMHgAT+AFvBqPxrPxZrzPSnPGvOcQ/IHx+Q3ofKFT</latexit>

¬B2(you,S(m,¬rain))
<latexit sha1_base64="sR0tsbYQ/BFRpqheWOib4Fnq0CI=">AAACH3icbVDLSgMxFM3UV62vUZdugkVooZSZKuqy1I3LivYBbS2ZNNOGZjJDkhHKMH/ixl9x40IRcde/MdOOoq0HAodzziX3HidgVCrLmhqZldW19Y3sZm5re2d3z9w/aEo/FJg0sM980XaQJIxy0lBUMdIOBEGew0jLGV8lfuuBCEl9fqcmAel5aMipSzFSWuqb511Ohl0PqZHjRrX4vlKY+GEJfiu3ccEr/USoigSiPC4W+2beKlszwGVipyQPUtT75md34OPQI1xhhqTs2FagehESimJG4lw3lCRAeIyGpKMpRx6RvWh2XwxPtDKAri/04wrO1N8TEfKknHiOTiZrykUvEf/zOqFyL3sR5UGoCMfzj9yQQeXDpCw4oIJgxSaaICyo3hXiERIIK11pTpdgL568TJqVsn1artyc5au1tI4sOALHoABscAGq4BrUQQNg8AiewSt4M56MF+Pd+JhHM0Y6cwj+wJh+ATMzoxE=</latexit>

<̂latexit sha1_base64="YAx0QlCk2VKsmnPHarCE8OYVVQg=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGC/YA2lM1m0q7dZMPuRiml/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLUsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2tcwUwwaTQqp2QDUKnmDDcCOwnSqkcSCwFQxvpn7rEZXmMrk3oxT9mPYTHnFGjZWa3ScM+9grld2KOwNZJl5OypCj3it9dUPJshgTwwTVuuO5qfHHVBnOBE6K3UxjStmQ9rFjaUJj1P54du2EnFolJJFUthJDZurviTGNtR7Fge2MqRnoRW8q/ud1MhNd+WOepJnBhM0XRZkgRpLp6yTkCpkRI0soU9zeStiAKsqMDahoQ/AWX14mzWrFO69U7y7Ktes8jgIcwwmcgQeXUINbqEMDGDzAM7zCmyOdF+fd+Zi3rjj5zBH8gfP5A5YRjyI=</latexit>

K(you,S(noonnews, rain))
<latexit sha1_base64="LM4IXgrLf2GsroIRWi7V+xFTBjo=">AAACHHicbVDLSgMxFM34rPVVdekmWIQWSplpBV0W3QhuKtoHtKVk0kwbmkmGJKOUYT7Ejb/ixoUiblwI/o2ZaQVtPRA4Oede7r3HDRhV2ra/rKXlldW19cxGdnNre2c3t7ffVCKUmDSwYEK2XaQIo5w0NNWMtANJkO8y0nLHF4nfuiNSUcFv9SQgPR8NOfUoRtpI/Vy16yM9cr3oKi5MRFiCP/+buMCF4Jzcq1KqUR1JRHlcLPZzebtsp4CLxJmRPJih3s99dAcChz7hGjOkVMexA92LkNQUMxJnu6EiAcJjNCQdQznyiepF6XExPDbKAHpCmsc1TNXfHRHylZr4rqlM1lTzXiL+53VC7Z31IsqDUBOOp4O8kEEtYJIUHFBJsGYTQxCW1OwK8QhJhLXJM2tCcOZPXiTNStmplivXJ/na+SyODDgER6AAHHAKauAS1EEDYPAAnsALeLUerWfrzXqfli5Zs54D8AfW5zeTNqJK</latexit>

Clash !

via I1
<latexit sha1_base64="uVFH9H+2vu2hmX87VvaH3+u2nSM=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4znd9u+JUnTnwKnFzUkE5Gr791evHNI2YBCqI1l3XScDLiAJOBZuWeqlmCaEjMmBdQyWJmPay+eFTfGqUPg5jZUoCnqu/JzISaT2JAtMZERjqZW8m/ud1UwivvIzLJAUm6WJRmAoMMZ6lgPtcMQpiYgihiptbMR0SRSiYrEomBHf55VXSqlXd82rt/qJSv87jKKJjdILOkIsuUR3dogZqIopS9Ixe0Zv1ZL1Y79bHorVg5TNH6A+szx8ZKJKz</latexit>

via I1
<latexit sha1_base64="uVFH9H+2vu2hmX87VvaH3+u2nSM=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4znd9u+JUnTnwKnFzUkE5Gr791evHNI2YBCqI1l3XScDLiAJOBZuWeqlmCaEjMmBdQyWJmPay+eFTfGqUPg5jZUoCnqu/JzISaT2JAtMZERjqZW8m/ud1UwivvIzLJAUm6WJRmAoMMZ6lgPtcMQpiYgihiptbMR0SRSiYrEomBHf55VXSqlXd82rt/qJSv87jKKJjdILOkIsuUR3dogZqIopS9Ixe0Zv1ZL1Y79bHorVg5TNH6A+szx8ZKJKz</latexit>

via I2
<latexit sha1_base64="bMJsof160MTdzhoJEyySWkr/4rQ=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4zq/5dsWpOnPgVeLmpIJyNHz7q9ePaRoxCVQQrbuuk4CXEQWcCjYt9VLNEkJHZMC6hkoSMe1l88On+NQofRzGypQEPFd/T2Qk0noSBaYzIjDUy95M/M/rphBeeRmXSQpM0sWiMBUYYjxLAfe5YhTExBBCFTe3YjokilAwWZVMCO7yy6ukVau659Xa/UWlfp3HUUTH6ASdIRddojq6RQ3URBSl6Bm9ojfryXqx3q2PRWvBymeO0B9Ynz8arJK0</latexit>

via I2
<latexit sha1_base64="bMJsof160MTdzhoJEyySWkr/4rQ=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4zq/5dsWpOnPgVeLmpIJyNHz7q9ePaRoxCVQQrbuuk4CXEQWcCjYt9VLNEkJHZMC6hkoSMe1l88On+NQofRzGypQEPFd/T2Qk0noSBaYzIjDUy95M/M/rphBeeRmXSQpM0sWiMBUYYjxLAfe5YhTExBBCFTe3YjokilAwWZVMCO7yy6ukVau659Xa/UWlfp3HUUTH6ASdIRddojq6RQ3URBSl6Bm9ojfryXqx3q2PRWvBymeO0B9Ynz8arJK0</latexit>



K(you,S(keith,S(m, rain)))
<latexit sha1_base64="FuL5ime/d+aQlMbU1gl5SHRxjuM=">AAACOHicbZDLSsNAFIYn9VbrLerSTbAILZSSVEGXRTeCCytaW2hLmUwn7dDJJMycCCXksdz4GO7EjQtF3PoETm9oWw8M/Hz/Ocw5vxtypsC2X4zU0vLK6lp6PbOxubW9Y+7u3asgkoRWScADWXexopwJWgUGnNZDSbHvclpz+xdDv/ZApWKBuINBSFs+7grmMYJBo7Z53fQx9FwvvkpyI8kgHgRRUpjy21/epwx6M45fmHoSM5Hk8/m2mbWL9qisReFMRBZNqtI2n5udgEQ+FUA4Vqrh2CG0YiyBEU6TTDNSNMSkj7u0oaXAPlWteHR4Yh1p0rG8QOonwBrRvxMx9pUa+K7uHO6p5r0h/M9rROCdtWImwgioIOOPvIhbEFjDFK0Ok5QAH2iBiWR6V4v0sMQEdNYZHYIzf/KiuC8VneNi6eYkWz6fxJFGB+gQ5ZCDTlEZXaIKqiKCHtErekcfxpPxZnwaX+PWlDGZ2UczZXz/AI2Zrpk=</latexit>

K(you,S(alvin,S(m,¬rain)))
<latexit sha1_base64="26lLAbL3bfGqxke7x93w1T6beZo="></latexit>

S(alvin,S(m,¬rain))
<latexit sha1_base64="VLBfheQy8pMNVHp+2LowI3Nlsmk=">AAACI3icbZDLSsNAFIYnXmu9RV26CRahhVKSKiiuim5cVrQXaEKZTCft0MkkzEwKJeRd3PgqblwoxY0L38VJGqG2Hhj4+P9zmHN+N6RESNP80tbWNza3tgs7xd29/YND/ei4LYKII9xCAQ1414UCU8JwSxJJcTfkGPouxR13fJf6nQnmggTsSU5D7PhwyIhHEJRK6us3tg/lyPXix6ScIZExpBPCkuqC41dthoe/PofKrlT6esmsmVkZq2DlUAJ5Nfv6zB4EKPIxk4hCIXqWGUonhlwSRHFStCOBQ4jGcIh7Chn0sXDi7MbEOFfKwPACrh6TRqYuTsTQF2Lqu6ozXVMse6n4n9eLpHftxISFkcQMzT/yImrIwEgDMwaEYyTpVAFEnKhdDTSCHCKpYi2qEKzlk1ehXa9ZF7X6w2WpcZvHUQCn4AyUgQWuQAPcgyZoAQSewSt4Bx/ai/amzbTPeeuals+cgD+lff8A20ulnA==</latexit>

S(keith,S(m, rain))
<latexit sha1_base64="YHGxGEjQqziwu++18ofWVpdbqoU=">AAACH3icbZDLSsNAFIYn9VbrrerSTbAILZSSVFGXRTcuK9oLtKFMppN26GQSZk6EEvImbnwVNy4UEXd9G6dthNp6YODj/89hzvndkDMFljUxMmvrG5tb2e3czu7e/kH+8KipgkgS2iABD2TbxYpyJmgDGHDaDiXFvstpyx3dTv3WE5WKBeIRxiF1fDwQzGMEg5Z6+cuuj2HoevFDUpwhg3hEGQyT8oLjl389iZlISqVevmBVrFmZq2CnUEBp1Xv5724/IJFPBRCOlerYVghOjCUwwmmS60aKhpiM8IB2NArsU+XEs/sS80wrfdMLpH4CzJm6OBFjX6mx7+rO6Zpq2ZuK/3mdCLxrJ2YijIAKMv/Ii7gJgTkNy+wzSQnwsQZMJNO7mmSIJSagI83pEOzlk1ehWa3Y55Xq/UWhdpPGkUUn6BQVkY2uUA3doTpqIIKe0St6Rx/Gi/FmfBpf89aMkc4coz9lTH4AftGj2Q==</latexit>

B2(you,S(m, rain))
<latexit sha1_base64="9J6e9giBzjIBzCdFX4kmsGvE2bY=">AAACF3icbVDLSsNAFJ3UV62vqks3g0VooYSkCrosdeOyon1AG8tkOmmHTiZhZiKUkL9w46+4caGIW935N07TCNp6YODMOfdy7z1uyKhUlvVl5FZW19Y38puFre2d3b3i/kFbBpHApIUDFoiuiyRhlJOWooqRbigI8l1GOu7kcuZ37omQNOC3ahoSx0cjTj2KkdLSoGj2faTGrhc3krtaeRpEVfij3CRlv5p+qIoFojypVAbFkmVaKeAysTNSAhmag+JnfxjgyCdcYYak7NlWqJwYCUUxI0mhH0kSIjxBI9LTlCOfSCdO70rgiVaG0AuEflzBVP3dESNfyqnv6srZmnLRm4n/eb1IeRdOTHkYKcLxfJAXMagCOAsJDqkgWLGpJggLqneFeIwEwkpHWdAh2IsnL5N2zbRPzdr1WaneyOLIgyNwDMrABuegDq5AE7QABg/gCbyAV+PReDbejPd5ac7Ieg7BHxgf36Aun5U=</latexit>

B2(you,S(m,¬rain))
<latexit sha1_base64="OF/m+dfzvcvbJjOE50YSVsBEPRQ=">AAACG3icbZDLSsNAFIYn9VbrLerSzWARWigliYIuS924rGgv0NQymU7aoZNJmJkIJeQ93Pgqblwo4kpw4ds4TSto6w8DP985hznn9yJGpbKsLyO3srq2vpHfLGxt7+zumfsHLRnGApMmDlkoOh6ShFFOmooqRjqRICjwGGl748tpvX1PhKQhv1WTiPQCNOTUpxgpjfqm4wZIjTw/qad3TmkSxhX4Q27SUlBxORlmgKpEIMrTcrlvFq2qlQkuG3tuimCuRt/8cAchjgPCFWZIyq5tRaqXIKEoZiQtuLEkEcJjNCRdbTkKiOwl2W0pPNFkAP1Q6McVzOjviQQFUk4CT3dO15SLtSn8r9aNlX/RSyiPYkU4nn3kxwyqEE6DggMqCFZsog3CgupdIR4hgbDScRZ0CPbiycum5VTt06pzfVas1edx5MEROAYlYINzUANXoAGaAIMH8ARewKvxaDwbb8b7rDVnzGcOwR8Zn9/kXqFT</latexit>

<̂latexit sha1_base64="YAx0QlCk2VKsmnPHarCE8OYVVQg=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGC/YA2lM1m0q7dZMPuRiml/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLUsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2tcwUwwaTQqp2QDUKnmDDcCOwnSqkcSCwFQxvpn7rEZXmMrk3oxT9mPYTHnFGjZWa3ScM+9grld2KOwNZJl5OypCj3it9dUPJshgTwwTVuuO5qfHHVBnOBE6K3UxjStmQ9rFjaUJj1P54du2EnFolJJFUthJDZurviTGNtR7Fge2MqRnoRW8q/ud1MhNd+WOepJnBhM0XRZkgRpLp6yTkCpkRI0soU9zeStiAKsqMDahoQ/AWX14mzWrFO69U7y7Ktes8jgIcwwmcgQeXUINbqEMDGDzAM7zCmyOdF+fd+Zi3rjj5zBH8gfP5A5YRjyI=</latexit>

¬B2(you,S(m, rain))
<latexit sha1_base64="B8qDlsEAe/dke/Tj3dzjkxWbHeg=">AAACG3icbVDLSsNAFJ3UV62vqEs3g0VooZQkCrosdeOyon1AU8tkOmmHTiZhZiKUkP9w46+4caGIK8GFf+M0raCtBwbOnHMv997jRYxKZVlfRm5ldW19I79Z2Nre2d0z9w9aMowFJk0cslB0PCQJo5w0FVWMdCJBUOAx0vbGl1O/fU+EpCG/VZOI9AI05NSnGCkt9U3H5WToBkiNPD+pp3dOaRLGFfij3KSloJJ9qEoEojwtl/tm0apaGeAyseekCOZo9M0PdxDiOCBcYYak7NpWpHoJEopiRtKCG0sSITxGQ9LVlKOAyF6S3ZbCE60MoB8K/biCmfq7I0GBlJPA05XTNeWiNxX/87qx8i96CeVRrAjHs0F+zKAK4TQoOKCCYMUmmiAsqN4V4hESCCsdZ0GHYC+evExaTtU+rTrXZ8VafR5HHhyBY1ACNjgHNXAFGqAJMHgAT+AFvBqPxrPxZrzPSnPGvOcQ/IHx+Q3ofKFT</latexit>

¬B2(you,S(m,¬rain))
<latexit sha1_base64="sR0tsbYQ/BFRpqheWOib4Fnq0CI=">AAACH3icbVDLSgMxFM3UV62vUZdugkVooZSZKuqy1I3LivYBbS2ZNNOGZjJDkhHKMH/ixl9x40IRcde/MdOOoq0HAodzziX3HidgVCrLmhqZldW19Y3sZm5re2d3z9w/aEo/FJg0sM980XaQJIxy0lBUMdIOBEGew0jLGV8lfuuBCEl9fqcmAel5aMipSzFSWuqb511Ohl0PqZHjRrX4vlKY+GEJfiu3ccEr/USoigSiPC4W+2beKlszwGVipyQPUtT75md34OPQI1xhhqTs2FagehESimJG4lw3lCRAeIyGpKMpRx6RvWh2XwxPtDKAri/04wrO1N8TEfKknHiOTiZrykUvEf/zOqFyL3sR5UGoCMfzj9yQQeXDpCw4oIJgxSaaICyo3hXiERIIK11pTpdgL568TJqVsn1artyc5au1tI4sOALHoABscAGq4BrUQQNg8AiewSt4M56MF+Pd+JhHM0Y6cwj+wJh+ATMzoxE=</latexit>

<̂latexit sha1_base64="YAx0QlCk2VKsmnPHarCE8OYVVQg=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGC/YA2lM1m0q7dZMPuRiml/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLUsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2tcwUwwaTQqp2QDUKnmDDcCOwnSqkcSCwFQxvpn7rEZXmMrk3oxT9mPYTHnFGjZWa3ScM+9grld2KOwNZJl5OypCj3it9dUPJshgTwwTVuuO5qfHHVBnOBE6K3UxjStmQ9rFjaUJj1P54du2EnFolJJFUthJDZurviTGNtR7Fge2MqRnoRW8q/ud1MhNd+WOepJnBhM0XRZkgRpLp6yTkCpkRI0soU9zeStiAKsqMDahoQ/AWX14mzWrFO69U7y7Ktes8jgIcwwmcgQeXUINbqEMDGDzAM7zCmyOdF+fd+Zi3rjj5zBH8gfP5A5YRjyI=</latexit>

K(you,S(noonnews, rain))
<latexit sha1_base64="LM4IXgrLf2GsroIRWi7V+xFTBjo=">AAACHHicbVDLSgMxFM34rPVVdekmWIQWSplpBV0W3QhuKtoHtKVk0kwbmkmGJKOUYT7Ejb/ixoUiblwI/o2ZaQVtPRA4Oede7r3HDRhV2ra/rKXlldW19cxGdnNre2c3t7ffVCKUmDSwYEK2XaQIo5w0NNWMtANJkO8y0nLHF4nfuiNSUcFv9SQgPR8NOfUoRtpI/Vy16yM9cr3oKi5MRFiCP/+buMCF4Jzcq1KqUR1JRHlcLPZzebtsp4CLxJmRPJih3s99dAcChz7hGjOkVMexA92LkNQUMxJnu6EiAcJjNCQdQznyiepF6XExPDbKAHpCmsc1TNXfHRHylZr4rqlM1lTzXiL+53VC7Z31IsqDUBOOp4O8kEEtYJIUHFBJsGYTQxCW1OwK8QhJhLXJM2tCcOZPXiTNStmplivXJ/na+SyODDgER6AAHHAKauAS1EEDYPAAnsALeLUerWfrzXqfli5Zs54D8AfW5zeTNqJK</latexit>

Clash !

via I1
<latexit sha1_base64="uVFH9H+2vu2hmX87VvaH3+u2nSM=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4znd9u+JUnTnwKnFzUkE5Gr791evHNI2YBCqI1l3XScDLiAJOBZuWeqlmCaEjMmBdQyWJmPay+eFTfGqUPg5jZUoCnqu/JzISaT2JAtMZERjqZW8m/ud1UwivvIzLJAUm6WJRmAoMMZ6lgPtcMQpiYgihiptbMR0SRSiYrEomBHf55VXSqlXd82rt/qJSv87jKKJjdILOkIsuUR3dogZqIopS9Ixe0Zv1ZL1Y79bHorVg5TNH6A+szx8ZKJKz</latexit>

via I1
<latexit sha1_base64="uVFH9H+2vu2hmX87VvaH3+u2nSM=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4znd9u+JUnTnwKnFzUkE5Gr791evHNI2YBCqI1l3XScDLiAJOBZuWeqlmCaEjMmBdQyWJmPay+eFTfGqUPg5jZUoCnqu/JzISaT2JAtMZERjqZW8m/ud1UwivvIzLJAUm6WJRmAoMMZ6lgPtcMQpiYgihiptbMR0SRSiYrEomBHf55VXSqlXd82rt/qJSv87jKKJjdILOkIsuUR3dogZqIopS9Ixe0Zv1ZL1Y79bHorVg5TNH6A+szx8ZKJKz</latexit>

via I2
<latexit sha1_base64="bMJsof160MTdzhoJEyySWkr/4rQ=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4zq/5dsWpOnPgVeLmpIJyNHz7q9ePaRoxCVQQrbuuk4CXEQWcCjYt9VLNEkJHZMC6hkoSMe1l88On+NQofRzGypQEPFd/T2Qk0noSBaYzIjDUy95M/M/rphBeeRmXSQpM0sWiMBUYYjxLAfe5YhTExBBCFTe3YjokilAwWZVMCO7yy6ukVau659Xa/UWlfp3HUUTH6ASdIRddojq6RQ3URBSl6Bm9ojfryXqx3q2PRWvBymeO0B9Ynz8arJK0</latexit>

via I2
<latexit sha1_base64="bMJsof160MTdzhoJEyySWkr/4rQ=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4zq/5dsWpOnPgVeLmpIJyNHz7q9ePaRoxCVQQrbuuk4CXEQWcCjYt9VLNEkJHZMC6hkoSMe1l88On+NQofRzGypQEPFd/T2Qk0noSBaYzIjDUy95M/M/rphBeeRmXSQpM0sWiMBUYYjxLAfe5YhTExBBCFTe3YjokilAwWZVMCO7yy6ukVau659Xa/UWlfp3HUUTH6ASdIRddojq6RQ3URBSl6Bm9ojfryXqx3q2PRWvBymeO0B9Ynz8arJK0</latexit>

via I1
<latexit sha1_base64="uVFH9H+2vu2hmX87VvaH3+u2nSM=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4znd9u+JUnTnwKnFzUkE5Gr791evHNI2YBCqI1l3XScDLiAJOBZuWeqlmCaEjMmBdQyWJmPay+eFTfGqUPg5jZUoCnqu/JzISaT2JAtMZERjqZW8m/ud1UwivvIzLJAUm6WJRmAoMMZ6lgPtcMQpiYgihiptbMR0SRSiYrEomBHf55VXSqlXd82rt/qJSv87jKKJjdILOkIsuUR3dogZqIopS9Ixe0Zv1ZL1Y79bHorVg5TNH6A+szx8ZKJKz</latexit>



K(you,S(keith,S(m, rain)))
<latexit sha1_base64="FuL5ime/d+aQlMbU1gl5SHRxjuM=">AAACOHicbZDLSsNAFIYn9VbrLerSTbAILZSSVEGXRTeCCytaW2hLmUwn7dDJJMycCCXksdz4GO7EjQtF3PoETm9oWw8M/Hz/Ocw5vxtypsC2X4zU0vLK6lp6PbOxubW9Y+7u3asgkoRWScADWXexopwJWgUGnNZDSbHvclpz+xdDv/ZApWKBuINBSFs+7grmMYJBo7Z53fQx9FwvvkpyI8kgHgRRUpjy21/epwx6M45fmHoSM5Hk8/m2mbWL9qisReFMRBZNqtI2n5udgEQ+FUA4Vqrh2CG0YiyBEU6TTDNSNMSkj7u0oaXAPlWteHR4Yh1p0rG8QOonwBrRvxMx9pUa+K7uHO6p5r0h/M9rROCdtWImwgioIOOPvIhbEFjDFK0Ok5QAH2iBiWR6V4v0sMQEdNYZHYIzf/KiuC8VneNi6eYkWz6fxJFGB+gQ5ZCDTlEZXaIKqiKCHtErekcfxpPxZnwaX+PWlDGZ2UczZXz/AI2Zrpk=</latexit>

K(you,S(alvin,S(m,¬rain)))
<latexit sha1_base64="26lLAbL3bfGqxke7x93w1T6beZo="></latexit>

S(alvin,S(m,¬rain))
<latexit sha1_base64="VLBfheQy8pMNVHp+2LowI3Nlsmk=">AAACI3icbZDLSsNAFIYnXmu9RV26CRahhVKSKiiuim5cVrQXaEKZTCft0MkkzEwKJeRd3PgqblwoxY0L38VJGqG2Hhj4+P9zmHN+N6RESNP80tbWNza3tgs7xd29/YND/ei4LYKII9xCAQ1414UCU8JwSxJJcTfkGPouxR13fJf6nQnmggTsSU5D7PhwyIhHEJRK6us3tg/lyPXix6ScIZExpBPCkuqC41dthoe/PofKrlT6esmsmVkZq2DlUAJ5Nfv6zB4EKPIxk4hCIXqWGUonhlwSRHFStCOBQ4jGcIh7Chn0sXDi7MbEOFfKwPACrh6TRqYuTsTQF2Lqu6ozXVMse6n4n9eLpHftxISFkcQMzT/yImrIwEgDMwaEYyTpVAFEnKhdDTSCHCKpYi2qEKzlk1ehXa9ZF7X6w2WpcZvHUQCn4AyUgQWuQAPcgyZoAQSewSt4Bx/ai/amzbTPeeuals+cgD+lff8A20ulnA==</latexit>

S(keith,S(m, rain))
<latexit sha1_base64="YHGxGEjQqziwu++18ofWVpdbqoU=">AAACH3icbZDLSsNAFIYn9VbrrerSTbAILZSSVFGXRTcuK9oLtKFMppN26GQSZk6EEvImbnwVNy4UEXd9G6dthNp6YODj/89hzvndkDMFljUxMmvrG5tb2e3czu7e/kH+8KipgkgS2iABD2TbxYpyJmgDGHDaDiXFvstpyx3dTv3WE5WKBeIRxiF1fDwQzGMEg5Z6+cuuj2HoevFDUpwhg3hEGQyT8oLjl389iZlISqVevmBVrFmZq2CnUEBp1Xv5724/IJFPBRCOlerYVghOjCUwwmmS60aKhpiM8IB2NArsU+XEs/sS80wrfdMLpH4CzJm6OBFjX6mx7+rO6Zpq2ZuK/3mdCLxrJ2YijIAKMv/Ii7gJgTkNy+wzSQnwsQZMJNO7mmSIJSagI83pEOzlk1ehWa3Y55Xq/UWhdpPGkUUn6BQVkY2uUA3doTpqIIKe0St6Rx/Gi/FmfBpf89aMkc4coz9lTH4AftGj2Q==</latexit>

B2(you,S(m, rain))
<latexit sha1_base64="9J6e9giBzjIBzCdFX4kmsGvE2bY=">AAACF3icbVDLSsNAFJ3UV62vqks3g0VooYSkCrosdeOyon1AG8tkOmmHTiZhZiKUkL9w46+4caGIW935N07TCNp6YODMOfdy7z1uyKhUlvVl5FZW19Y38puFre2d3b3i/kFbBpHApIUDFoiuiyRhlJOWooqRbigI8l1GOu7kcuZ37omQNOC3ahoSx0cjTj2KkdLSoGj2faTGrhc3krtaeRpEVfij3CRlv5p+qIoFojypVAbFkmVaKeAysTNSAhmag+JnfxjgyCdcYYak7NlWqJwYCUUxI0mhH0kSIjxBI9LTlCOfSCdO70rgiVaG0AuEflzBVP3dESNfyqnv6srZmnLRm4n/eb1IeRdOTHkYKcLxfJAXMagCOAsJDqkgWLGpJggLqneFeIwEwkpHWdAh2IsnL5N2zbRPzdr1WaneyOLIgyNwDMrABuegDq5AE7QABg/gCbyAV+PReDbejPd5ac7Ieg7BHxgf36Aun5U=</latexit>

B2(you,S(m,¬rain))
<latexit sha1_base64="OF/m+dfzvcvbJjOE50YSVsBEPRQ=">AAACG3icbZDLSsNAFIYn9VbrLerSzWARWigliYIuS924rGgv0NQymU7aoZNJmJkIJeQ93Pgqblwo4kpw4ds4TSto6w8DP985hznn9yJGpbKsLyO3srq2vpHfLGxt7+zumfsHLRnGApMmDlkoOh6ShFFOmooqRjqRICjwGGl748tpvX1PhKQhv1WTiPQCNOTUpxgpjfqm4wZIjTw/qad3TmkSxhX4Q27SUlBxORlmgKpEIMrTcrlvFq2qlQkuG3tuimCuRt/8cAchjgPCFWZIyq5tRaqXIKEoZiQtuLEkEcJjNCRdbTkKiOwl2W0pPNFkAP1Q6McVzOjviQQFUk4CT3dO15SLtSn8r9aNlX/RSyiPYkU4nn3kxwyqEE6DggMqCFZsog3CgupdIR4hgbDScRZ0CPbiycum5VTt06pzfVas1edx5MEROAYlYINzUANXoAGaAIMH8ARewKvxaDwbb8b7rDVnzGcOwR8Zn9/kXqFT</latexit>

<̂latexit sha1_base64="YAx0QlCk2VKsmnPHarCE8OYVVQg=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGC/YA2lM1m0q7dZMPuRiml/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLUsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2tcwUwwaTQqp2QDUKnmDDcCOwnSqkcSCwFQxvpn7rEZXmMrk3oxT9mPYTHnFGjZWa3ScM+9grld2KOwNZJl5OypCj3it9dUPJshgTwwTVuuO5qfHHVBnOBE6K3UxjStmQ9rFjaUJj1P54du2EnFolJJFUthJDZurviTGNtR7Fge2MqRnoRW8q/ud1MhNd+WOepJnBhM0XRZkgRpLp6yTkCpkRI0soU9zeStiAKsqMDahoQ/AWX14mzWrFO69U7y7Ktes8jgIcwwmcgQeXUINbqEMDGDzAM7zCmyOdF+fd+Zi3rjj5zBH8gfP5A5YRjyI=</latexit>

¬B2(you,S(m, rain))
<latexit sha1_base64="B8qDlsEAe/dke/Tj3dzjkxWbHeg=">AAACG3icbVDLSsNAFJ3UV62vqEs3g0VooZQkCrosdeOyon1AU8tkOmmHTiZhZiKUkP9w46+4caGIK8GFf+M0raCtBwbOnHMv997jRYxKZVlfRm5ldW19I79Z2Nre2d0z9w9aMowFJk0cslB0PCQJo5w0FVWMdCJBUOAx0vbGl1O/fU+EpCG/VZOI9AI05NSnGCkt9U3H5WToBkiNPD+pp3dOaRLGFfij3KSloJJ9qEoEojwtl/tm0apaGeAyseekCOZo9M0PdxDiOCBcYYak7NpWpHoJEopiRtKCG0sSITxGQ9LVlKOAyF6S3ZbCE60MoB8K/biCmfq7I0GBlJPA05XTNeWiNxX/87qx8i96CeVRrAjHs0F+zKAK4TQoOKCCYMUmmiAsqN4V4hESCCsdZ0GHYC+evExaTtU+rTrXZ8VafR5HHhyBY1ACNjgHNXAFGqAJMHgAT+AFvBqPxrPxZrzPSnPGvOcQ/IHx+Q3ofKFT</latexit>

¬B2(you,S(m,¬rain))
<latexit sha1_base64="sR0tsbYQ/BFRpqheWOib4Fnq0CI=">AAACH3icbVDLSgMxFM3UV62vUZdugkVooZSZKuqy1I3LivYBbS2ZNNOGZjJDkhHKMH/ixl9x40IRcde/MdOOoq0HAodzziX3HidgVCrLmhqZldW19Y3sZm5re2d3z9w/aEo/FJg0sM980XaQJIxy0lBUMdIOBEGew0jLGV8lfuuBCEl9fqcmAel5aMipSzFSWuqb511Ohl0PqZHjRrX4vlKY+GEJfiu3ccEr/USoigSiPC4W+2beKlszwGVipyQPUtT75md34OPQI1xhhqTs2FagehESimJG4lw3lCRAeIyGpKMpRx6RvWh2XwxPtDKAri/04wrO1N8TEfKknHiOTiZrykUvEf/zOqFyL3sR5UGoCMfzj9yQQeXDpCw4oIJgxSaaICyo3hXiERIIK11pTpdgL568TJqVsn1artyc5au1tI4sOALHoABscAGq4BrUQQNg8AiewSt4M56MF+Pd+JhHM0Y6cwj+wJh+ATMzoxE=</latexit>

<̂latexit sha1_base64="YAx0QlCk2VKsmnPHarCE8OYVVQg=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGC/YA2lM1m0q7dZMPuRiml/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLUsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2tcwUwwaTQqp2QDUKnmDDcCOwnSqkcSCwFQxvpn7rEZXmMrk3oxT9mPYTHnFGjZWa3ScM+9grld2KOwNZJl5OypCj3it9dUPJshgTwwTVuuO5qfHHVBnOBE6K3UxjStmQ9rFjaUJj1P54du2EnFolJJFUthJDZurviTGNtR7Fge2MqRnoRW8q/ud1MhNd+WOepJnBhM0XRZkgRpLp6yTkCpkRI0soU9zeStiAKsqMDahoQ/AWX14mzWrFO69U7y7Ktes8jgIcwwmcgQeXUINbqEMDGDzAM7zCmyOdF+fd+Zi3rjj5zBH8gfP5A5YRjyI=</latexit>

K(you,S(noonnews, rain))
<latexit sha1_base64="LM4IXgrLf2GsroIRWi7V+xFTBjo=">AAACHHicbVDLSgMxFM34rPVVdekmWIQWSplpBV0W3QhuKtoHtKVk0kwbmkmGJKOUYT7Ejb/ixoUiblwI/o2ZaQVtPRA4Oede7r3HDRhV2ra/rKXlldW19cxGdnNre2c3t7ffVCKUmDSwYEK2XaQIo5w0NNWMtANJkO8y0nLHF4nfuiNSUcFv9SQgPR8NOfUoRtpI/Vy16yM9cr3oKi5MRFiCP/+buMCF4Jzcq1KqUR1JRHlcLPZzebtsp4CLxJmRPJih3s99dAcChz7hGjOkVMexA92LkNQUMxJnu6EiAcJjNCQdQznyiepF6XExPDbKAHpCmsc1TNXfHRHylZr4rqlM1lTzXiL+53VC7Z31IsqDUBOOp4O8kEEtYJIUHFBJsGYTQxCW1OwK8QhJhLXJM2tCcOZPXiTNStmplivXJ/na+SyODDgER6AAHHAKauAS1EEDYPAAnsALeLUerWfrzXqfli5Zs54D8AfW5zeTNqJK</latexit>

S(noonnews, rain)
<latexit sha1_base64="mtOgfg45iRXN4dy8tZeqTzhnAHA=">AAACC3icbVDLSsNAFJ34rPUVdelmaBEqSEmqoMuiG5cV7QPaUCbTSTt0MhNmJkoJ3bvxV9y4UMStP+DOv3GSZqGtBy4czrmXe+/xI0aVdpxva2l5ZXVtvbBR3Nza3tm19/ZbSsQSkyYWTMiOjxRhlJOmppqRTiQJCn1G2v74KvXb90QqKvidnkTEC9GQ04BipI3Ut0u9EOmRHyS30woXgnPyoE4yjepEIsqnx3277FSdDHCRuDkpgxyNvv3VGwgch4RrzJBSXdeJtJcgqSlmZFrsxYpECI/RkHQN5SgkykuyX6bwyCgDGAhpimuYqb8nEhQqNQl905leqea9VPzP68Y6uPASyqNYE45ni4KYQS1gGgwcUEmwZhNDEJbU3ArxCEmEtYmvaEJw519eJK1a1T2t1m7OyvXLPI4COAQlUAEuOAd1cA0aoAkweATP4BW8WU/Wi/Vufcxal6x85gD8gfX5A+Qvm5U=</latexit>

Clash !

via I1
<latexit sha1_base64="uVFH9H+2vu2hmX87VvaH3+u2nSM=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4znd9u+JUnTnwKnFzUkE5Gr791evHNI2YBCqI1l3XScDLiAJOBZuWeqlmCaEjMmBdQyWJmPay+eFTfGqUPg5jZUoCnqu/JzISaT2JAtMZERjqZW8m/ud1UwivvIzLJAUm6WJRmAoMMZ6lgPtcMQpiYgihiptbMR0SRSiYrEomBHf55VXSqlXd82rt/qJSv87jKKJjdILOkIsuUR3dogZqIopS9Ixe0Zv1ZL1Y79bHorVg5TNH6A+szx8ZKJKz</latexit>

via I1
<latexit sha1_base64="uVFH9H+2vu2hmX87VvaH3+u2nSM=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4znd9u+JUnTnwKnFzUkE5Gr791evHNI2YBCqI1l3XScDLiAJOBZuWeqlmCaEjMmBdQyWJmPay+eFTfGqUPg5jZUoCnqu/JzISaT2JAtMZERjqZW8m/ud1UwivvIzLJAUm6WJRmAoMMZ6lgPtcMQpiYgihiptbMR0SRSiYrEomBHf55VXSqlXd82rt/qJSv87jKKJjdILOkIsuUR3dogZqIopS9Ixe0Zv1ZL1Y79bHorVg5TNH6A+szx8ZKJKz</latexit>

via I2
<latexit sha1_base64="bMJsof160MTdzhoJEyySWkr/4rQ=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4zq/5dsWpOnPgVeLmpIJyNHz7q9ePaRoxCVQQrbuuk4CXEQWcCjYt9VLNEkJHZMC6hkoSMe1l88On+NQofRzGypQEPFd/T2Qk0noSBaYzIjDUy95M/M/rphBeeRmXSQpM0sWiMBUYYjxLAfe5YhTExBBCFTe3YjokilAwWZVMCO7yy6ukVau659Xa/UWlfp3HUUTH6ASdIRddojq6RQ3URBSl6Bm9ojfryXqx3q2PRWvBymeO0B9Ynz8arJK0</latexit>

via I2
<latexit sha1_base64="bMJsof160MTdzhoJEyySWkr/4rQ=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4zq/5dsWpOnPgVeLmpIJyNHz7q9ePaRoxCVQQrbuuk4CXEQWcCjYt9VLNEkJHZMC6hkoSMe1l88On+NQofRzGypQEPFd/T2Qk0noSBaYzIjDUy95M/M/rphBeeRmXSQpM0sWiMBUYYjxLAfe5YhTExBBCFTe3YjokilAwWZVMCO7yy6ukVau659Xa/UWlfp3HUUTH6ASdIRddojq6RQ3URBSl6Bm9ojfryXqx3q2PRWvBymeO0B9Ynz8arJK0</latexit>

via I1
<latexit sha1_base64="uVFH9H+2vu2hmX87VvaH3+u2nSM=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4znd9u+JUnTnwKnFzUkE5Gr791evHNI2YBCqI1l3XScDLiAJOBZuWeqlmCaEjMmBdQyWJmPay+eFTfGqUPg5jZUoCnqu/JzISaT2JAtMZERjqZW8m/ud1UwivvIzLJAUm6WJRmAoMMZ6lgPtcMQpiYgihiptbMR0SRSiYrEomBHf55VXSqlXd82rt/qJSv87jKKJjdILOkIsuUR3dogZqIopS9Ixe0Zv1ZL1Y79bHorVg5TNH6A+szx8ZKJKz</latexit>



K(you,S(keith,S(m, rain)))
<latexit sha1_base64="FuL5ime/d+aQlMbU1gl5SHRxjuM=">AAACOHicbZDLSsNAFIYn9VbrLerSTbAILZSSVEGXRTeCCytaW2hLmUwn7dDJJMycCCXksdz4GO7EjQtF3PoETm9oWw8M/Hz/Ocw5vxtypsC2X4zU0vLK6lp6PbOxubW9Y+7u3asgkoRWScADWXexopwJWgUGnNZDSbHvclpz+xdDv/ZApWKBuINBSFs+7grmMYJBo7Z53fQx9FwvvkpyI8kgHgRRUpjy21/epwx6M45fmHoSM5Hk8/m2mbWL9qisReFMRBZNqtI2n5udgEQ+FUA4Vqrh2CG0YiyBEU6TTDNSNMSkj7u0oaXAPlWteHR4Yh1p0rG8QOonwBrRvxMx9pUa+K7uHO6p5r0h/M9rROCdtWImwgioIOOPvIhbEFjDFK0Ok5QAH2iBiWR6V4v0sMQEdNYZHYIzf/KiuC8VneNi6eYkWz6fxJFGB+gQ5ZCDTlEZXaIKqiKCHtErekcfxpPxZnwaX+PWlDGZ2UczZXz/AI2Zrpk=</latexit>

K(you,S(alvin,S(m,¬rain)))
<latexit sha1_base64="26lLAbL3bfGqxke7x93w1T6beZo="></latexit>

S(alvin,S(m,¬rain))
<latexit sha1_base64="VLBfheQy8pMNVHp+2LowI3Nlsmk=">AAACI3icbZDLSsNAFIYnXmu9RV26CRahhVKSKiiuim5cVrQXaEKZTCft0MkkzEwKJeRd3PgqblwoxY0L38VJGqG2Hhj4+P9zmHN+N6RESNP80tbWNza3tgs7xd29/YND/ei4LYKII9xCAQ1414UCU8JwSxJJcTfkGPouxR13fJf6nQnmggTsSU5D7PhwyIhHEJRK6us3tg/lyPXix6ScIZExpBPCkuqC41dthoe/PofKrlT6esmsmVkZq2DlUAJ5Nfv6zB4EKPIxk4hCIXqWGUonhlwSRHFStCOBQ4jGcIh7Chn0sXDi7MbEOFfKwPACrh6TRqYuTsTQF2Lqu6ozXVMse6n4n9eLpHftxISFkcQMzT/yImrIwEgDMwaEYyTpVAFEnKhdDTSCHCKpYi2qEKzlk1ehXa9ZF7X6w2WpcZvHUQCn4AyUgQWuQAPcgyZoAQSewSt4Bx/ai/amzbTPeeuals+cgD+lff8A20ulnA==</latexit>

S(keith,S(m, rain))
<latexit sha1_base64="YHGxGEjQqziwu++18ofWVpdbqoU=">AAACH3icbZDLSsNAFIYn9VbrrerSTbAILZSSVFGXRTcuK9oLtKFMppN26GQSZk6EEvImbnwVNy4UEXd9G6dthNp6YODj/89hzvndkDMFljUxMmvrG5tb2e3czu7e/kH+8KipgkgS2iABD2TbxYpyJmgDGHDaDiXFvstpyx3dTv3WE5WKBeIRxiF1fDwQzGMEg5Z6+cuuj2HoevFDUpwhg3hEGQyT8oLjl389iZlISqVevmBVrFmZq2CnUEBp1Xv5724/IJFPBRCOlerYVghOjCUwwmmS60aKhpiM8IB2NArsU+XEs/sS80wrfdMLpH4CzJm6OBFjX6mx7+rO6Zpq2ZuK/3mdCLxrJ2YijIAKMv/Ii7gJgTkNy+wzSQnwsQZMJNO7mmSIJSagI83pEOzlk1ehWa3Y55Xq/UWhdpPGkUUn6BQVkY2uUA3doTpqIIKe0St6Rx/Gi/FmfBpf89aMkc4coz9lTH4AftGj2Q==</latexit>

B2(you,S(m, rain))
<latexit sha1_base64="9J6e9giBzjIBzCdFX4kmsGvE2bY=">AAACF3icbVDLSsNAFJ3UV62vqks3g0VooYSkCrosdeOyon1AG8tkOmmHTiZhZiKUkL9w46+4caGIW935N07TCNp6YODMOfdy7z1uyKhUlvVl5FZW19Y38puFre2d3b3i/kFbBpHApIUDFoiuiyRhlJOWooqRbigI8l1GOu7kcuZ37omQNOC3ahoSx0cjTj2KkdLSoGj2faTGrhc3krtaeRpEVfij3CRlv5p+qIoFojypVAbFkmVaKeAysTNSAhmag+JnfxjgyCdcYYak7NlWqJwYCUUxI0mhH0kSIjxBI9LTlCOfSCdO70rgiVaG0AuEflzBVP3dESNfyqnv6srZmnLRm4n/eb1IeRdOTHkYKcLxfJAXMagCOAsJDqkgWLGpJggLqneFeIwEwkpHWdAh2IsnL5N2zbRPzdr1WaneyOLIgyNwDMrABuegDq5AE7QABg/gCbyAV+PReDbejPd5ac7Ieg7BHxgf36Aun5U=</latexit>

B2(you,S(m,¬rain))
<latexit sha1_base64="OF/m+dfzvcvbJjOE50YSVsBEPRQ=">AAACG3icbZDLSsNAFIYn9VbrLerSzWARWigliYIuS924rGgv0NQymU7aoZNJmJkIJeQ93Pgqblwo4kpw4ds4TSto6w8DP985hznn9yJGpbKsLyO3srq2vpHfLGxt7+zumfsHLRnGApMmDlkoOh6ShFFOmooqRjqRICjwGGl748tpvX1PhKQhv1WTiPQCNOTUpxgpjfqm4wZIjTw/qad3TmkSxhX4Q27SUlBxORlmgKpEIMrTcrlvFq2qlQkuG3tuimCuRt/8cAchjgPCFWZIyq5tRaqXIKEoZiQtuLEkEcJjNCRdbTkKiOwl2W0pPNFkAP1Q6McVzOjviQQFUk4CT3dO15SLtSn8r9aNlX/RSyiPYkU4nn3kxwyqEE6DggMqCFZsog3CgupdIR4hgbDScRZ0CPbiycum5VTt06pzfVas1edx5MEROAYlYINzUANXoAGaAIMH8ARewKvxaDwbb8b7rDVnzGcOwR8Zn9/kXqFT</latexit>

<̂latexit sha1_base64="YAx0QlCk2VKsmnPHarCE8OYVVQg=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGC/YA2lM1m0q7dZMPuRiml/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLUsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2tcwUwwaTQqp2QDUKnmDDcCOwnSqkcSCwFQxvpn7rEZXmMrk3oxT9mPYTHnFGjZWa3ScM+9grld2KOwNZJl5OypCj3it9dUPJshgTwwTVuuO5qfHHVBnOBE6K3UxjStmQ9rFjaUJj1P54du2EnFolJJFUthJDZurviTGNtR7Fge2MqRnoRW8q/ud1MhNd+WOepJnBhM0XRZkgRpLp6yTkCpkRI0soU9zeStiAKsqMDahoQ/AWX14mzWrFO69U7y7Ktes8jgIcwwmcgQeXUINbqEMDGDzAM7zCmyOdF+fd+Zi3rjj5zBH8gfP5A5YRjyI=</latexit>

¬B2(you,S(m, rain))
<latexit sha1_base64="B8qDlsEAe/dke/Tj3dzjkxWbHeg=">AAACG3icbVDLSsNAFJ3UV62vqEs3g0VooZQkCrosdeOyon1AU8tkOmmHTiZhZiKUkP9w46+4caGIK8GFf+M0raCtBwbOnHMv997jRYxKZVlfRm5ldW19I79Z2Nre2d0z9w9aMowFJk0cslB0PCQJo5w0FVWMdCJBUOAx0vbGl1O/fU+EpCG/VZOI9AI05NSnGCkt9U3H5WToBkiNPD+pp3dOaRLGFfij3KSloJJ9qEoEojwtl/tm0apaGeAyseekCOZo9M0PdxDiOCBcYYak7NpWpHoJEopiRtKCG0sSITxGQ9LVlKOAyF6S3ZbCE60MoB8K/biCmfq7I0GBlJPA05XTNeWiNxX/87qx8i96CeVRrAjHs0F+zKAK4TQoOKCCYMUmmiAsqN4V4hESCCsdZ0GHYC+evExaTtU+rTrXZ8VafR5HHhyBY1ACNjgHNXAFGqAJMHgAT+AFvBqPxrPxZrzPSnPGvOcQ/IHx+Q3ofKFT</latexit>

¬B2(you,S(m,¬rain))
<latexit sha1_base64="sR0tsbYQ/BFRpqheWOib4Fnq0CI=">AAACH3icbVDLSgMxFM3UV62vUZdugkVooZSZKuqy1I3LivYBbS2ZNNOGZjJDkhHKMH/ixl9x40IRcde/MdOOoq0HAodzziX3HidgVCrLmhqZldW19Y3sZm5re2d3z9w/aEo/FJg0sM980XaQJIxy0lBUMdIOBEGew0jLGV8lfuuBCEl9fqcmAel5aMipSzFSWuqb511Ohl0PqZHjRrX4vlKY+GEJfiu3ccEr/USoigSiPC4W+2beKlszwGVipyQPUtT75md34OPQI1xhhqTs2FagehESimJG4lw3lCRAeIyGpKMpRx6RvWh2XwxPtDKAri/04wrO1N8TEfKknHiOTiZrykUvEf/zOqFyL3sR5UGoCMfzj9yQQeXDpCw4oIJgxSaaICyo3hXiERIIK11pTpdgL568TJqVsn1artyc5au1tI4sOALHoABscAGq4BrUQQNg8AiewSt4M56MF+Pd+JhHM0Y6cwj+wJh+ATMzoxE=</latexit>

<̂latexit sha1_base64="YAx0QlCk2VKsmnPHarCE8OYVVQg=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGC/YA2lM1m0q7dZMPuRiml/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLUsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2tcwUwwaTQqp2QDUKnmDDcCOwnSqkcSCwFQxvpn7rEZXmMrk3oxT9mPYTHnFGjZWa3ScM+9grld2KOwNZJl5OypCj3it9dUPJshgTwwTVuuO5qfHHVBnOBE6K3UxjStmQ9rFjaUJj1P54du2EnFolJJFUthJDZurviTGNtR7Fge2MqRnoRW8q/ud1MhNd+WOepJnBhM0XRZkgRpLp6yTkCpkRI0soU9zeStiAKsqMDahoQ/AWX14mzWrFO69U7y7Ktes8jgIcwwmcgQeXUINbqEMDGDzAM7zCmyOdF+fd+Zi3rjj5zBH8gfP5A5YRjyI=</latexit>

K(you,S(noonnews, rain))
<latexit sha1_base64="LM4IXgrLf2GsroIRWi7V+xFTBjo=">AAACHHicbVDLSgMxFM34rPVVdekmWIQWSplpBV0W3QhuKtoHtKVk0kwbmkmGJKOUYT7Ejb/ixoUiblwI/o2ZaQVtPRA4Oede7r3HDRhV2ra/rKXlldW19cxGdnNre2c3t7ffVCKUmDSwYEK2XaQIo5w0NNWMtANJkO8y0nLHF4nfuiNSUcFv9SQgPR8NOfUoRtpI/Vy16yM9cr3oKi5MRFiCP/+buMCF4Jzcq1KqUR1JRHlcLPZzebtsp4CLxJmRPJih3s99dAcChz7hGjOkVMexA92LkNQUMxJnu6EiAcJjNCQdQznyiepF6XExPDbKAHpCmsc1TNXfHRHylZr4rqlM1lTzXiL+53VC7Z31IsqDUBOOp4O8kEEtYJIUHFBJsGYTQxCW1OwK8QhJhLXJM2tCcOZPXiTNStmplivXJ/na+SyODDgER6AAHHAKauAS1EEDYPAAnsALeLUerWfrzXqfli5Zs54D8AfW5zeTNqJK</latexit>

S(noonnews, rain)
<latexit sha1_base64="mtOgfg45iRXN4dy8tZeqTzhnAHA=">AAACC3icbVDLSsNAFJ34rPUVdelmaBEqSEmqoMuiG5cV7QPaUCbTSTt0MhNmJkoJ3bvxV9y4UMStP+DOv3GSZqGtBy4czrmXe+/xI0aVdpxva2l5ZXVtvbBR3Nza3tm19/ZbSsQSkyYWTMiOjxRhlJOmppqRTiQJCn1G2v74KvXb90QqKvidnkTEC9GQ04BipI3Ut0u9EOmRHyS30woXgnPyoE4yjepEIsqnx3277FSdDHCRuDkpgxyNvv3VGwgch4RrzJBSXdeJtJcgqSlmZFrsxYpECI/RkHQN5SgkykuyX6bwyCgDGAhpimuYqb8nEhQqNQl905leqea9VPzP68Y6uPASyqNYE45ni4KYQS1gGgwcUEmwZhNDEJbU3ArxCEmEtYmvaEJw519eJK1a1T2t1m7OyvXLPI4COAQlUAEuOAd1cA0aoAkweATP4BW8WU/Wi/Vufcxal6x85gD8gfX5A+Qvm5U=</latexit>

Clash !

via I1
<latexit sha1_base64="uVFH9H+2vu2hmX87VvaH3+u2nSM=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4znd9u+JUnTnwKnFzUkE5Gr791evHNI2YBCqI1l3XScDLiAJOBZuWeqlmCaEjMmBdQyWJmPay+eFTfGqUPg5jZUoCnqu/JzISaT2JAtMZERjqZW8m/ud1UwivvIzLJAUm6WJRmAoMMZ6lgPtcMQpiYgihiptbMR0SRSiYrEomBHf55VXSqlXd82rt/qJSv87jKKJjdILOkIsuUR3dogZqIopS9Ixe0Zv1ZL1Y79bHorVg5TNH6A+szx8ZKJKz</latexit>

via I1
<latexit sha1_base64="uVFH9H+2vu2hmX87VvaH3+u2nSM=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4znd9u+JUnTnwKnFzUkE5Gr791evHNI2YBCqI1l3XScDLiAJOBZuWeqlmCaEjMmBdQyWJmPay+eFTfGqUPg5jZUoCnqu/JzISaT2JAtMZERjqZW8m/ud1UwivvIzLJAUm6WJRmAoMMZ6lgPtcMQpiYgihiptbMR0SRSiYrEomBHf55VXSqlXd82rt/qJSv87jKKJjdILOkIsuUR3dogZqIopS9Ixe0Zv1ZL1Y79bHorVg5TNH6A+szx8ZKJKz</latexit>

via I2
<latexit sha1_base64="bMJsof160MTdzhoJEyySWkr/4rQ=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4zq/5dsWpOnPgVeLmpIJyNHz7q9ePaRoxCVQQrbuuk4CXEQWcCjYt9VLNEkJHZMC6hkoSMe1l88On+NQofRzGypQEPFd/T2Qk0noSBaYzIjDUy95M/M/rphBeeRmXSQpM0sWiMBUYYjxLAfe5YhTExBBCFTe3YjokilAwWZVMCO7yy6ukVau659Xa/UWlfp3HUUTH6ASdIRddojq6RQ3URBSl6Bm9ojfryXqx3q2PRWvBymeO0B9Ynz8arJK0</latexit>

via I2
<latexit sha1_base64="bMJsof160MTdzhoJEyySWkr/4rQ=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4zq/5dsWpOnPgVeLmpIJyNHz7q9ePaRoxCVQQrbuuk4CXEQWcCjYt9VLNEkJHZMC6hkoSMe1l88On+NQofRzGypQEPFd/T2Qk0noSBaYzIjDUy95M/M/rphBeeRmXSQpM0sWiMBUYYjxLAfe5YhTExBBCFTe3YjokilAwWZVMCO7yy6ukVau659Xa/UWlfp3HUUTH6ASdIRddojq6RQ3URBSl6Bm9ojfryXqx3q2PRWvBymeO0B9Ynz8arJK0</latexit>

via I1
<latexit sha1_base64="uVFH9H+2vu2hmX87VvaH3+u2nSM=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4znd9u+JUnTnwKnFzUkE5Gr791evHNI2YBCqI1l3XScDLiAJOBZuWeqlmCaEjMmBdQyWJmPay+eFTfGqUPg5jZUoCnqu/JzISaT2JAtMZERjqZW8m/ud1UwivvIzLJAUm6WJRmAoMMZ6lgPtcMQpiYgihiptbMR0SRSiYrEomBHf55VXSqlXd82rt/qJSv87jKKJjdILOkIsuUR3dogZqIopS9Ixe0Zv1ZL1Y79bHorVg5TNH6A+szx8ZKJKz</latexit>

via I20
<latexit sha1_base64="B5yI+YDikSHVLhLCc0d2WP+/29k=">AAAB+3icbVBNS8NAEN34WetXrEcvi0X0VJIq6EkKXvRWwX5AG8Jmu22XbjZhd1JaQv6KFw+KePWPePPfuG1z0NYHA4/3ZpiZF8SCa3Ccb2ttfWNza7uwU9zd2z84tI9KTR0lirIGjUSk2gHRTHDJGsBBsHasGAkDwVrB6G7mt8ZMaR7JJ5jGzAvJQPI+pwSM5NulLrAJpGNOcIYf/LR6nvl22ak4c+BV4uakjHLUffur24toEjIJVBCtO64Tg5cSBZwKlhW7iWYxoSMyYB1DJQmZ9tL57Rk+M0oP9yNlSgKeq78nUhJqPQ0D0xkSGOplbyb+53US6N94KZdxAkzSxaJ+IjBEeBYE7nHFKIipIYQqbm7FdEgUoWDiKpoQ3OWXV0mzWnEvK9XHq3LtNo+jgE7QKbpALrpGNXSP6qiBKJqgZ/SK3qzMerHerY9F65qVzxyjP7A+fwBO6JPx</latexit>



K(you,S(keith,S(m, rain)))
<latexit sha1_base64="FuL5ime/d+aQlMbU1gl5SHRxjuM=">AAACOHicbZDLSsNAFIYn9VbrLerSTbAILZSSVEGXRTeCCytaW2hLmUwn7dDJJMycCCXksdz4GO7EjQtF3PoETm9oWw8M/Hz/Ocw5vxtypsC2X4zU0vLK6lp6PbOxubW9Y+7u3asgkoRWScADWXexopwJWgUGnNZDSbHvclpz+xdDv/ZApWKBuINBSFs+7grmMYJBo7Z53fQx9FwvvkpyI8kgHgRRUpjy21/epwx6M45fmHoSM5Hk8/m2mbWL9qisReFMRBZNqtI2n5udgEQ+FUA4Vqrh2CG0YiyBEU6TTDNSNMSkj7u0oaXAPlWteHR4Yh1p0rG8QOonwBrRvxMx9pUa+K7uHO6p5r0h/M9rROCdtWImwgioIOOPvIhbEFjDFK0Ok5QAH2iBiWR6V4v0sMQEdNYZHYIzf/KiuC8VneNi6eYkWz6fxJFGB+gQ5ZCDTlEZXaIKqiKCHtErekcfxpPxZnwaX+PWlDGZ2UczZXz/AI2Zrpk=</latexit>

K(you,S(alvin,S(m,¬rain)))
<latexit sha1_base64="26lLAbL3bfGqxke7x93w1T6beZo="></latexit>

S(alvin,S(m,¬rain))
<latexit sha1_base64="VLBfheQy8pMNVHp+2LowI3Nlsmk=">AAACI3icbZDLSsNAFIYnXmu9RV26CRahhVKSKiiuim5cVrQXaEKZTCft0MkkzEwKJeRd3PgqblwoxY0L38VJGqG2Hhj4+P9zmHN+N6RESNP80tbWNza3tgs7xd29/YND/ei4LYKII9xCAQ1414UCU8JwSxJJcTfkGPouxR13fJf6nQnmggTsSU5D7PhwyIhHEJRK6us3tg/lyPXix6ScIZExpBPCkuqC41dthoe/PofKrlT6esmsmVkZq2DlUAJ5Nfv6zB4EKPIxk4hCIXqWGUonhlwSRHFStCOBQ4jGcIh7Chn0sXDi7MbEOFfKwPACrh6TRqYuTsTQF2Lqu6ozXVMse6n4n9eLpHftxISFkcQMzT/yImrIwEgDMwaEYyTpVAFEnKhdDTSCHCKpYi2qEKzlk1ehXa9ZF7X6w2WpcZvHUQCn4AyUgQWuQAPcgyZoAQSewSt4Bx/ai/amzbTPeeuals+cgD+lff8A20ulnA==</latexit>

S(keith,S(m, rain))
<latexit sha1_base64="YHGxGEjQqziwu++18ofWVpdbqoU=">AAACH3icbZDLSsNAFIYn9VbrrerSTbAILZSSVFGXRTcuK9oLtKFMppN26GQSZk6EEvImbnwVNy4UEXd9G6dthNp6YODj/89hzvndkDMFljUxMmvrG5tb2e3czu7e/kH+8KipgkgS2iABD2TbxYpyJmgDGHDaDiXFvstpyx3dTv3WE5WKBeIRxiF1fDwQzGMEg5Z6+cuuj2HoevFDUpwhg3hEGQyT8oLjl389iZlISqVevmBVrFmZq2CnUEBp1Xv5724/IJFPBRCOlerYVghOjCUwwmmS60aKhpiM8IB2NArsU+XEs/sS80wrfdMLpH4CzJm6OBFjX6mx7+rO6Zpq2ZuK/3mdCLxrJ2YijIAKMv/Ii7gJgTkNy+wzSQnwsQZMJNO7mmSIJSagI83pEOzlk1ehWa3Y55Xq/UWhdpPGkUUn6BQVkY2uUA3doTpqIIKe0St6Rx/Gi/FmfBpf89aMkc4coz9lTH4AftGj2Q==</latexit>

B2(you,S(m, rain))
<latexit sha1_base64="9J6e9giBzjIBzCdFX4kmsGvE2bY=">AAACF3icbVDLSsNAFJ3UV62vqks3g0VooYSkCrosdeOyon1AG8tkOmmHTiZhZiKUkL9w46+4caGIW935N07TCNp6YODMOfdy7z1uyKhUlvVl5FZW19Y38puFre2d3b3i/kFbBpHApIUDFoiuiyRhlJOWooqRbigI8l1GOu7kcuZ37omQNOC3ahoSx0cjTj2KkdLSoGj2faTGrhc3krtaeRpEVfij3CRlv5p+qIoFojypVAbFkmVaKeAysTNSAhmag+JnfxjgyCdcYYak7NlWqJwYCUUxI0mhH0kSIjxBI9LTlCOfSCdO70rgiVaG0AuEflzBVP3dESNfyqnv6srZmnLRm4n/eb1IeRdOTHkYKcLxfJAXMagCOAsJDqkgWLGpJggLqneFeIwEwkpHWdAh2IsnL5N2zbRPzdr1WaneyOLIgyNwDMrABuegDq5AE7QABg/gCbyAV+PReDbejPd5ac7Ieg7BHxgf36Aun5U=</latexit>

B2(you,S(m,¬rain))
<latexit sha1_base64="OF/m+dfzvcvbJjOE50YSVsBEPRQ=">AAACG3icbZDLSsNAFIYn9VbrLerSzWARWigliYIuS924rGgv0NQymU7aoZNJmJkIJeQ93Pgqblwo4kpw4ds4TSto6w8DP985hznn9yJGpbKsLyO3srq2vpHfLGxt7+zumfsHLRnGApMmDlkoOh6ShFFOmooqRjqRICjwGGl748tpvX1PhKQhv1WTiPQCNOTUpxgpjfqm4wZIjTw/qad3TmkSxhX4Q27SUlBxORlmgKpEIMrTcrlvFq2qlQkuG3tuimCuRt/8cAchjgPCFWZIyq5tRaqXIKEoZiQtuLEkEcJjNCRdbTkKiOwl2W0pPNFkAP1Q6McVzOjviQQFUk4CT3dO15SLtSn8r9aNlX/RSyiPYkU4nn3kxwyqEE6DggMqCFZsog3CgupdIR4hgbDScRZ0CPbiycum5VTt06pzfVas1edx5MEROAYlYINzUANXoAGaAIMH8ARewKvxaDwbb8b7rDVnzGcOwR8Zn9/kXqFT</latexit>

<̂latexit sha1_base64="YAx0QlCk2VKsmnPHarCE8OYVVQg=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGC/YA2lM1m0q7dZMPuRiml/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLUsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2tcwUwwaTQqp2QDUKnmDDcCOwnSqkcSCwFQxvpn7rEZXmMrk3oxT9mPYTHnFGjZWa3ScM+9grld2KOwNZJl5OypCj3it9dUPJshgTwwTVuuO5qfHHVBnOBE6K3UxjStmQ9rFjaUJj1P54du2EnFolJJFUthJDZurviTGNtR7Fge2MqRnoRW8q/ud1MhNd+WOepJnBhM0XRZkgRpLp6yTkCpkRI0soU9zeStiAKsqMDahoQ/AWX14mzWrFO69U7y7Ktes8jgIcwwmcgQeXUINbqEMDGDzAM7zCmyOdF+fd+Zi3rjj5zBH8gfP5A5YRjyI=</latexit>

¬B2(you,S(m, rain))
<latexit sha1_base64="B8qDlsEAe/dke/Tj3dzjkxWbHeg=">AAACG3icbVDLSsNAFJ3UV62vqEs3g0VooZQkCrosdeOyon1AU8tkOmmHTiZhZiKUkP9w46+4caGIK8GFf+M0raCtBwbOnHMv997jRYxKZVlfRm5ldW19I79Z2Nre2d0z9w9aMowFJk0cslB0PCQJo5w0FVWMdCJBUOAx0vbGl1O/fU+EpCG/VZOI9AI05NSnGCkt9U3H5WToBkiNPD+pp3dOaRLGFfij3KSloJJ9qEoEojwtl/tm0apaGeAyseekCOZo9M0PdxDiOCBcYYak7NpWpHoJEopiRtKCG0sSITxGQ9LVlKOAyF6S3ZbCE60MoB8K/biCmfq7I0GBlJPA05XTNeWiNxX/87qx8i96CeVRrAjHs0F+zKAK4TQoOKCCYMUmmiAsqN4V4hESCCsdZ0GHYC+evExaTtU+rTrXZ8VafR5HHhyBY1ACNjgHNXAFGqAJMHgAT+AFvBqPxrPxZrzPSnPGvOcQ/IHx+Q3ofKFT</latexit>

¬B2(you,S(m,¬rain))
<latexit sha1_base64="sR0tsbYQ/BFRpqheWOib4Fnq0CI=">AAACH3icbVDLSgMxFM3UV62vUZdugkVooZSZKuqy1I3LivYBbS2ZNNOGZjJDkhHKMH/ixl9x40IRcde/MdOOoq0HAodzziX3HidgVCrLmhqZldW19Y3sZm5re2d3z9w/aEo/FJg0sM980XaQJIxy0lBUMdIOBEGew0jLGV8lfuuBCEl9fqcmAel5aMipSzFSWuqb511Ohl0PqZHjRrX4vlKY+GEJfiu3ccEr/USoigSiPC4W+2beKlszwGVipyQPUtT75md34OPQI1xhhqTs2FagehESimJG4lw3lCRAeIyGpKMpRx6RvWh2XwxPtDKAri/04wrO1N8TEfKknHiOTiZrykUvEf/zOqFyL3sR5UGoCMfzj9yQQeXDpCw4oIJgxSaaICyo3hXiERIIK11pTpdgL568TJqVsn1artyc5au1tI4sOALHoABscAGq4BrUQQNg8AiewSt4M56MF+Pd+JhHM0Y6cwj+wJh+ATMzoxE=</latexit>

<̂latexit sha1_base64="YAx0QlCk2VKsmnPHarCE8OYVVQg=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGC/YA2lM1m0q7dZMPuRiml/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLUsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2tcwUwwaTQqp2QDUKnmDDcCOwnSqkcSCwFQxvpn7rEZXmMrk3oxT9mPYTHnFGjZWa3ScM+9grld2KOwNZJl5OypCj3it9dUPJshgTwwTVuuO5qfHHVBnOBE6K3UxjStmQ9rFjaUJj1P54du2EnFolJJFUthJDZurviTGNtR7Fge2MqRnoRW8q/ud1MhNd+WOepJnBhM0XRZkgRpLp6yTkCpkRI0soU9zeStiAKsqMDahoQ/AWX14mzWrFO69U7y7Ktes8jgIcwwmcgQeXUINbqEMDGDzAM7zCmyOdF+fd+Zi3rjj5zBH8gfP5A5YRjyI=</latexit>

K(you,S(noonnews, rain))
<latexit sha1_base64="LM4IXgrLf2GsroIRWi7V+xFTBjo=">AAACHHicbVDLSgMxFM34rPVVdekmWIQWSplpBV0W3QhuKtoHtKVk0kwbmkmGJKOUYT7Ejb/ixoUiblwI/o2ZaQVtPRA4Oede7r3HDRhV2ra/rKXlldW19cxGdnNre2c3t7ffVCKUmDSwYEK2XaQIo5w0NNWMtANJkO8y0nLHF4nfuiNSUcFv9SQgPR8NOfUoRtpI/Vy16yM9cr3oKi5MRFiCP/+buMCF4Jzcq1KqUR1JRHlcLPZzebtsp4CLxJmRPJih3s99dAcChz7hGjOkVMexA92LkNQUMxJnu6EiAcJjNCQdQznyiepF6XExPDbKAHpCmsc1TNXfHRHylZr4rqlM1lTzXiL+53VC7Z31IsqDUBOOp4O8kEEtYJIUHFBJsGYTQxCW1OwK8QhJhLXJM2tCcOZPXiTNStmplivXJ/na+SyODDgER6AAHHAKauAS1EEDYPAAnsALeLUerWfrzXqfli5Zs54D8AfW5zeTNqJK</latexit>

S(noonnews, rain)
<latexit sha1_base64="mtOgfg45iRXN4dy8tZeqTzhnAHA=">AAACC3icbVDLSsNAFJ34rPUVdelmaBEqSEmqoMuiG5cV7QPaUCbTSTt0MhNmJkoJ3bvxV9y4UMStP+DOv3GSZqGtBy4czrmXe+/xI0aVdpxva2l5ZXVtvbBR3Nza3tm19/ZbSsQSkyYWTMiOjxRhlJOmppqRTiQJCn1G2v74KvXb90QqKvidnkTEC9GQ04BipI3Ut0u9EOmRHyS30woXgnPyoE4yjepEIsqnx3277FSdDHCRuDkpgxyNvv3VGwgch4RrzJBSXdeJtJcgqSlmZFrsxYpECI/RkHQN5SgkykuyX6bwyCgDGAhpimuYqb8nEhQqNQl905leqea9VPzP68Y6uPASyqNYE45ni4KYQS1gGgwcUEmwZhNDEJbU3ArxCEmEtYmvaEJw519eJK1a1T2t1m7OyvXLPI4COAQlUAEuOAd1cA0aoAkweATP4BW8WU/Wi/Vufcxal6x85gD8gfX5A+Qvm5U=</latexit>

B3(you, rain)
<latexit sha1_base64="vpcUmyd0JDMqqDeGok7syPuCML4=">AAACCHicbVDLSsNAFJ3UV62vqEsXBotQQUrSCrosdeOygn1AG8tkOmmHTmbCzEQIIUs3/oobF4q49RPc+TdO0i609cCFwzn3cu89XkiJVLb9bRRWVtfWN4qbpa3tnd09c/+gI3kkEG4jTrnoeVBiShhuK6Io7oUCw8CjuOtNrzO/+4CFJJzdqTjEbgDHjPgEQaWloXk8CKCaeH7STO/rlZhH57lAVCIgYenZ0CzbVTuHtUycOSmDOVpD82sw4igKMFOIQin7jh0qN4FCEURxWhpEEocQTeEY9zVlMMDSTfJHUutUKyPL50IXU1au/p5IYCBlHHi6M7tSLnqZ+J/Xj5R/5SaEhZHCDM0W+RG1FLeyVKwRERgpGmsCkSD6VgtNoIBI6exKOgRn8eVl0qlVnXq1dntRbjTncRTBETgBFeCAS9AAN6AF2gCBR/AMXsGb8WS8GO/Gx6y1YMxnDsEfGJ8/2UCZ3Q==</latexit>

Clash !

via I1
<latexit sha1_base64="uVFH9H+2vu2hmX87VvaH3+u2nSM=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4znd9u+JUnTnwKnFzUkE5Gr791evHNI2YBCqI1l3XScDLiAJOBZuWeqlmCaEjMmBdQyWJmPay+eFTfGqUPg5jZUoCnqu/JzISaT2JAtMZERjqZW8m/ud1UwivvIzLJAUm6WJRmAoMMZ6lgPtcMQpiYgihiptbMR0SRSiYrEomBHf55VXSqlXd82rt/qJSv87jKKJjdILOkIsuUR3dogZqIopS9Ixe0Zv1ZL1Y79bHorVg5TNH6A+szx8ZKJKz</latexit>

via I1
<latexit sha1_base64="uVFH9H+2vu2hmX87VvaH3+u2nSM=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4znd9u+JUnTnwKnFzUkE5Gr791evHNI2YBCqI1l3XScDLiAJOBZuWeqlmCaEjMmBdQyWJmPay+eFTfGqUPg5jZUoCnqu/JzISaT2JAtMZERjqZW8m/ud1UwivvIzLJAUm6WJRmAoMMZ6lgPtcMQpiYgihiptbMR0SRSiYrEomBHf55VXSqlXd82rt/qJSv87jKKJjdILOkIsuUR3dogZqIopS9Ixe0Zv1ZL1Y79bHorVg5TNH6A+szx8ZKJKz</latexit>

via I2
<latexit sha1_base64="bMJsof160MTdzhoJEyySWkr/4rQ=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4zq/5dsWpOnPgVeLmpIJyNHz7q9ePaRoxCVQQrbuuk4CXEQWcCjYt9VLNEkJHZMC6hkoSMe1l88On+NQofRzGypQEPFd/T2Qk0noSBaYzIjDUy95M/M/rphBeeRmXSQpM0sWiMBUYYjxLAfe5YhTExBBCFTe3YjokilAwWZVMCO7yy6ukVau659Xa/UWlfp3HUUTH6ASdIRddojq6RQ3URBSl6Bm9ojfryXqx3q2PRWvBymeO0B9Ynz8arJK0</latexit>

via I2
<latexit sha1_base64="bMJsof160MTdzhoJEyySWkr/4rQ=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4zq/5dsWpOnPgVeLmpIJyNHz7q9ePaRoxCVQQrbuuk4CXEQWcCjYt9VLNEkJHZMC6hkoSMe1l88On+NQofRzGypQEPFd/T2Qk0noSBaYzIjDUy95M/M/rphBeeRmXSQpM0sWiMBUYYjxLAfe5YhTExBBCFTe3YjokilAwWZVMCO7yy6ukVau659Xa/UWlfp3HUUTH6ASdIRddojq6RQ3URBSl6Bm9ojfryXqx3q2PRWvBymeO0B9Ynz8arJK0</latexit>

via I1
<latexit sha1_base64="uVFH9H+2vu2hmX87VvaH3+u2nSM=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkpSBT1JwYveKtgPaEPYbDft0s0m7E6KNfSXePGgiFd/ijf/jds2B219MPB4b4aZeUEiuAbH+bYKa+sbm1vF7dLO7t5+2T44bOk4VZQ1aSxi1QmIZoJL1gQOgnUSxUgUCNYORjczvz1mSvNYPsAkYV5EBpKHnBIwkm+Xe8AeIRtzgqf4znd9u+JUnTnwKnFzUkE5Gr791evHNI2YBCqI1l3XScDLiAJOBZuWeqlmCaEjMmBdQyWJmPay+eFTfGqUPg5jZUoCnqu/JzISaT2JAtMZERjqZW8m/ud1UwivvIzLJAUm6WJRmAoMMZ6lgPtcMQpiYgihiptbMR0SRSiYrEomBHf55VXSqlXd82rt/qJSv87jKKJjdILOkIsuUR3dogZqIopS9Ixe0Zv1ZL1Y79bHorVg5TNH6A+szx8ZKJKz</latexit>

via I20
<latexit sha1_base64="B5yI+YDikSHVLhLCc0d2WP+/29k=">AAAB+3icbVBNS8NAEN34WetXrEcvi0X0VJIq6EkKXvRWwX5AG8Jmu22XbjZhd1JaQv6KFw+KePWPePPfuG1z0NYHA4/3ZpiZF8SCa3Ccb2ttfWNza7uwU9zd2z84tI9KTR0lirIGjUSk2gHRTHDJGsBBsHasGAkDwVrB6G7mt8ZMaR7JJ5jGzAvJQPI+pwSM5NulLrAJpGNOcIYf/LR6nvl22ak4c+BV4uakjHLUffur24toEjIJVBCtO64Tg5cSBZwKlhW7iWYxoSMyYB1DJQmZ9tL57Rk+M0oP9yNlSgKeq78nUhJqPQ0D0xkSGOplbyb+53US6N94KZdxAkzSxaJ+IjBEeBYE7nHFKIipIYQqbm7FdEgUoWDiKpoQ3OWXV0mzWnEvK9XHq3LtNo+jgE7QKbpALrpGNXSP6qiBKJqgZ/SK3qzMerHerY9F65qVzxyjP7A+fwBO6JPx</latexit>



The Lottery Paradox



The Lottery Paradox

• A perfectly rational person can never believe P and 
believe ¬P at the same time.



The Lottery Paradox

• A perfectly rational person can never believe P and 
believe ¬P at the same time.

• The Lottery Paradox (apparently) shows, courtesy 
of its two Sequences (of Reasoning), that a perfectly 
rational person can indeed have such a belief (upon 
considering a fair, large lottery).



The Lottery Paradox

• A perfectly rational person can never believe P and 
believe ¬P at the same time.

• The Lottery Paradox (apparently) shows, courtesy 
of its two Sequences (of Reasoning), that a perfectly 
rational person can indeed have such a belief (upon 
considering a fair, large lottery).

• Contradiction! — and hence a paradox!







E:  “Please go down to Stewart’s & get the T U.”
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S:  “I’m sorry, E, I’m afraid I can’t do that.  
It would be irrational.”
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S:  “I’m sorry, E, I’m afraid I can’t do that.  
It would be irrational.”
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Sequence 1 Sequence 2

A rational agent should believe p, and believe not-p!
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and since D is assumed to be indubitable, it follows that our rational agent in 
turn believes (2); i.e., we conclude Sequence 1 by obtaining the following:
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Let D be a meticulous and perfectly accurate 
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of which rational agent a is fully apprised. 

From D it obviously can be proved that either ticket 1 will 
win or ticket 2 will win or … or ticket 1,000,000,000,000 
will win.  Let’s write this (exclusive) disjunction as follows:

We then deduce from this that there is at least one ticket that will win, a 
proposition represented — using standard notation — as:

Very well; perfectly clear so far.  And now we can add another deductive step:  
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Sequence 2
As in Sequence 1, once again let D be a meticulous and perfectly accurate description of a 
1,000,000,000,000-ticket lottery, of which rational agent a is fully apprised. 
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(The unacceptable situation has arrived!)
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Bringsjord’s Solution to 
The Lottery Paradox …

(ACS; 13 likelihood values)
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Any rational belief that p, where the basis for p is at 
most evident, is at most an evident (= level 3) belief.



Sequence 1, “Rigorized”
Let D be a meticulous and perfectly accurate 
description of a 1,000,000,000,000-ticket lottery, 
of which rational agent a is fully apprised. 

From D it obviously can be proved that either ticket 1 will 
win or ticket 2 will win or … or ticket 1,000,000,000,000 
will win.  Let’s write this (exclusive) disjunction as follows:

We then deduce from this that there is at least one ticket that will win, a 
proposition represented — using standard notation — as:

Very well; perfectly clear so far.  And now we can add another deductive step:  
Since our rational agent a can follow this deduction sequence to this point, 
and since D is assumed to be indubitable, it follows that our rational agent in 
turn believes (2); i.e., we conclude Sequence 1 by obtaining the following:
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we can write the probability for each ticket to win as a conjunction:

For the next step, note that the probability of ticket t1 winning is lower than, say, the 
probability that if you walk outside a minute from now you will be flattened on the spot by 
a door from a 747 that falls from a jet of that type cruising at 35,000 feet.  Since you have 
the rational belief that death won't ensue if you go outside (and have this belief precisely 
because you believe that the odds of your sudden demise in this manner are vanishingly 
small), the inference to the rational belief on the part of a that t1 won’t win sails through— 
and this of course works for each ticket.  Hence we have:

prob(Wt1) =
1

1, 000, 000, 000, 000
=

1

1T
^ prob(Wt2) =

1

1T
^ . . . ^ prob(Wt1T ) =

1

1T
(1)

Ba¬Wt1 ^Ba¬Wt2 ^ . . . ^Ba¬Wt1T (2)
Of course, if a rational agent believes P, and believes Q as well, it follows that that 
agent will believe the conjunction P & Q.  Applying this principle to (2) yields:

Ba(¬Wt1 ^ ¬Wt2 ^ . . . ^ ¬Wt1T ) (3)
But (3) is logically equivalent to the statement that there doesn’t exist a winning 
ticket; i.e., (3) is logically equivalent to this result from Sequence 2:
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Paradox Solved!
Deduction preserves strength.

Clashes are resolved in favor of higher strength; 
clashes propagate backwards through inverse 
deduction.

Any proposition p such that prob(p) < 1 is at most 
evident.

Any rational belief that p, where the basis for p 
is at most evident, is at most an evident (= 
level 3) belief.
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This is why, to Mega-Millions ticket holder & wife Elizabeth: 
“Sorry.  I’m rational, and I believe you won’t win.”
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To be clear about the effects of the first principle:

` B3
a¬9xWx ^B3

a9xWx!
<latexit sha1_base64="xdCBXXwb66EA4piO+oK1zJ3mLR8=">AAACNXicbVA9T8MwFHTKVylfAUYWQ4XEVCUUCUZUFgYGkChFakLlOC+tVceJbAdaRf1TLPwPJhgYQIiVv4BTOgDlJEunu3vyexeknCntOM9WaWZ2bn6hvFhZWl5ZXbPXN65UkkkKTZrwRF4HRAFnApqaaQ7XqQQSBxxaQf+k8Fu3IBVLxKUepuDHpCtYxCjRRurYZ95tSFQPezHRvSDKG6MOualjT0AXezAwCyg8wK0B9u4g7MJU7mdku2NXnZozBp4m7oRU0QTnHfvRCxOaxSA05USptuuk2s+J1IxyGFW8TEFKaJ90oW2oIDEoPx9fPcK7RglxlEjzhMZj9edETmKlhnFgksXS6q9XiP957UxHR37ORJppEPT7oyjjWCe4qBCHTALVfGgIoZKZXTHtEUmoNkVXTAnu35OnydV+za3X3IuD6nFjUkcZbaEdtIdcdIiO0Sk6R01E0T16Qq/ozXqwXqx36+M7WrImM5voF6zPL9Xcqs8=</latexit>

` B2
a¬9xWx ^B2

a9xWx!
<latexit sha1_base64="E87GRWwXYcIT5fvgDF7Bv2v+SG0=">AAACNXicbVA9T8MwFHTKd/kKMLIYKiSmKilIMCJYGBhAoi1SEyrHeWktHCeyndIq6p9i4X8wwcAAQqz8BZy2A1BOsnS6uye/d0HKmdKO82KVZmbn5hcWl8rLK6tr6/bGZkMlmaRQpwlP5E1AFHAmoK6Z5nCTSiBxwKEZ3J0VfrMHUrFEXOtBCn5MOoJFjBJtpLZ94fVCorrYi4nuBlF+OmyT2xr2BHSwB32zgMJ93Oxj7x7CDkzlfkZ22nbFqToj4GniTkgFTXDZtp+8MKFZDEJTTpRquU6q/ZxIzSiHYdnLFKSE3pEOtAwVJAbl56Orh3jPKCGOEmme0Hik/pzISazUIA5Mslha/fUK8T+vleno2M+ZSDMNgo4/ijKOdYKLCnHIJFDNB4YQKpnZFdMukYRqU3TZlOD+PXmaNGpV96DqXh1WTk4ndSyibbSL9pGLjtAJOkeXqI4oekDP6A29W4/Wq/VhfY6jJWsys4V+wfr6BtKOqs0=</latexit>

X
X

` B1
a¬9xWx ^B1

a9xWx!
<latexit sha1_base64="Vju12OTJDtrMqF8RM+NbCN6vw0w=">AAACNXicbVC7TsMwFHV4lvIqMLIYKiSmKgEkGKuyMDAUiT6kplSOc9NadZzIdkqrqD/Fwn8wwcAAQqz8Au5jKC1HsnR0zrnyvceLOVPatt+speWV1bX1zEZ2c2t7Zze3t19VUSIpVGjEI1n3iALOBFQ00xzqsQQSehxqXvd65Nd6IBWLxL0exNAMSVuwgFGijdTK3bo9n6gOdkOiO16QloYt8uBgV0Abu9A3Cyjcx7U+dh/Bb8NCbjZy1Mrl7YI9Bl4kzpTk0RTlVu7F9SOahCA05USphmPHupkSqRnlMMy6iYKY0C5pQ8NQQUJQzXR89RCfGMXHQSTNExqP1dmJlIRKDULPJEdLq3lvJP7nNRIdXDVTJuJEg6CTj4KEYx3hUYXYZxKo5gNDCJXM7Ipph0hCtSk6a0pw5k9eJNWzgnNecO4u8sXStI4MOkTH6BQ56BIV0Q0qowqi6Am9og/0aT1b79aX9T2JLlnTmQP0B9bPL89Aqss=</latexit> X

Clashes are resolved in favor of higher strength; clashes 
propagate backwards through inverse deduction, preserving 
affirmation/belief of premises as far as is possible; if no 
higher-strength factors, suspend belief.  (This means that in this 
case belief at level 5 also shoots down belief at levels 4, 3, 3, 1.  This is sort of 
bizarre, because to retain the belief (at levels 3, 2, 1) that every particular 
ticket won’t win, the step that gets to believing the existential formula is 
blocked.  Pollock doesn’t have steps in his “arguments.”  Our agents thus 
ends up believing at all levels that some ticket will win, and believing at all 
levels 4 and down to 1, of each particular ticket, that it won’t win.)

⊢ B4
a ¬∃xWx ∧ B4

a ∃xWx!X
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For n = 1, 2, …, 10
n prob(n) Prize Expected Payoff

1 1/2 $2 $1
2 1/4 $4 $1
3 1/8 $8 $1
4 1/16 $16 $1
5 1/32 $32 $1
6 1/64 $64 $1
7 1/128 $128 $1
8 1/256 $256 $1
9 1/512 $512 $1
10 1/1024 $1,024 $1
… … … …
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Proof:  The expected value of playing the game is $Ω.  We know 
that you’re rational, so since any finite amount of dollars isn’t an 
infinite amount of dollars, you will pay $k to us to play.  QED 
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For $20 on the spot (& $20 to me if you’re 
wrong), raise your hand to name the principle 
you saw last lecture that this proof relies on!



The Optimality Principle

When choosing between alternative actions a1 and 
a2, rationality dictates choosing that action that 
maximizes expected value, computed by 
multiplying the value of each outcome that can 
result from each action by the probability that it 
will occur, adding the results together, and selecting 
the action associated with the higher utility.
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Sorry, one-boxers!



Bernoulli’s Bad Idea 
n prob(n) Prize Utiles Expected Utility

1 1/2 $2 0.301 0.1505
2 1/4 $4 0.602 0.1505
3 1/8 $8 0.903 0.1129
4 1/16 $16 1.204 0.0753
5 1/32 $32 1.505 0.0470
6 1/64 $64 1.806 0.0282
7 1/128 $128 2.107 0.0165
8 1/256 $256 2.408 0.0094
9 1/512 $512 2.709 0.0053
10 1/1024 $1,024 3.010 0.0029
… … … …
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Principle of Decreasing Marginal Utility 
(DMU):   The utility of $k = .log10(k)
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Refutation:  Selmer & Naveen offer a variant game, based on 
stacked exponentiation.  E.g., let’s play a game in which the prize 
money is     .  Sorry Bernoulli!  QED 102

n



There are a lot of ornate but unsuccessful proposed solutions.
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believes at level 3 that a wager cutting meaningfully into that 
agent’s disposable income will be lost, a will not make that wager.



Solution
1. It’s irrational to bank on things that are 

beyond reasonable belief; you know this.

2. It’s beyond reasonable belief that you’ll win 
back our $30 price to play; you know this too.

3. Hence, since you’re rational, you’ll decline.

It’s beyond reasonable belief that $32 will be won 
(an amount that would make a bet of $30 a nice 
wager), since the odds of that happening are 1/32. 

Symmetrically put, a rational agent will believe 
at level 3 that $30 dollars will be lost.  (Why?)

The needed principle:  Ceteris paribus, if a rational agent a 
believes at level 3 that a wager cutting meaningfully into that 
agent’s disposable income will be lost, a will not make that wager.

From SEP entry:  “… few of us would pay even 
$25 to enter such a game.”  Now we know why!


