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Fundamental question

How come deep neural networks generalize well ?

# number of  parameters >>  training data

YET no systematic overfitting

Hot question in deep learning, 
Recent propositon based on information theory
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(Stochastic) layers variables

Mutual information with inputs and outputs

First results training  a small network

12 binary input neurons, 
bins to discretize activations

Information theory on deep networks
t` = f(W (`)t`�1; ✏)
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changing with weights learning !

Claim: compression of informa?on on inputs linked to generaliza?on

I(X;T`) =

Z
dxdt` p(x, t`)log

p(x, t`)

p(x)p(t`)
= KL[p(x, t`)||p(x)p(t`)]
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(R. Shwartz-Ziv, N. Tishby 2017.)
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<latexit sha1_base64="z0IkszUrx4ompP8aJHOcGiUTXWE="></latexit><latexit sha1_base64="z0IkszUrx4ompP8aJHOcGiUTXWE="></latexit><latexit sha1_base64="z0IkszUrx4ompP8aJHOcGiUTXWE="></latexit><latexit sha1_base64="z0IkszUrx4ompP8aJHOcGiUTXWE="></latexit>

x
<latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit><latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit><latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit><latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit>

t1
<latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit><latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit><latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit><latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit>

tL
<latexit sha1_base64="0IrYteFb6SejKkaTptbXyDqFcgo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjx4qGBsoSlls920SzebsPsilNC/4cWDild/jTf/jZs2B60OLAwz7/FmJ0ylMOi6X05lZXVtfaO6Wdva3tndq+8fPJgk04z7LJGJ7obUcCkU91Gg5N1UcxqHknfCyXXhdx65NiJR9zhNeT+mIyUiwShaKQhiiuMwynE2uB3UG27TnYP8JV5JGlCiPah/BsOEZTFXyCQ1pue5KfZzqlEwyWe1IDM8pWxCR7xnqaIxN/18nnlGTqwyJFGi7VNI5urPjZzGxkzj0E4WGc2yV4j/eb0Mo8t+LlSaIVdscSjKJMGEFAWQodCcoZxaQpkWNithY6opQ1tTzZbgLX/5L/HPmldN7+680XLLNqpwBMdwCh5cQAtuoA0+MEjhCV7g1cmcZ+fNeV+MVpxy5xB+wfn4BrGlkZk=</latexit><latexit sha1_base64="0IrYteFb6SejKkaTptbXyDqFcgo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjx4qGBsoSlls920SzebsPsilNC/4cWDild/jTf/jZs2B60OLAwz7/FmJ0ylMOi6X05lZXVtfaO6Wdva3tndq+8fPJgk04z7LJGJ7obUcCkU91Gg5N1UcxqHknfCyXXhdx65NiJR9zhNeT+mIyUiwShaKQhiiuMwynE2uB3UG27TnYP8JV5JGlCiPah/BsOEZTFXyCQ1pue5KfZzqlEwyWe1IDM8pWxCR7xnqaIxN/18nnlGTqwyJFGi7VNI5urPjZzGxkzj0E4WGc2yV4j/eb0Mo8t+LlSaIVdscSjKJMGEFAWQodCcoZxaQpkWNithY6opQ1tTzZbgLX/5L/HPmldN7+680XLLNqpwBMdwCh5cQAtuoA0+MEjhCV7g1cmcZ+fNeV+MVpxy5xB+wfn4BrGlkZk=</latexit><latexit sha1_base64="0IrYteFb6SejKkaTptbXyDqFcgo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjx4qGBsoSlls920SzebsPsilNC/4cWDild/jTf/jZs2B60OLAwz7/FmJ0ylMOi6X05lZXVtfaO6Wdva3tndq+8fPJgk04z7LJGJ7obUcCkU91Gg5N1UcxqHknfCyXXhdx65NiJR9zhNeT+mIyUiwShaKQhiiuMwynE2uB3UG27TnYP8JV5JGlCiPah/BsOEZTFXyCQ1pue5KfZzqlEwyWe1IDM8pWxCR7xnqaIxN/18nnlGTqwyJFGi7VNI5urPjZzGxkzj0E4WGc2yV4j/eb0Mo8t+LlSaIVdscSjKJMGEFAWQodCcoZxaQpkWNithY6opQ1tTzZbgLX/5L/HPmldN7+680XLLNqpwBMdwCh5cQAtuoA0+MEjhCV7g1cmcZ+fNeV+MVpxy5xB+wfn4BrGlkZk=</latexit><latexit sha1_base64="0IrYteFb6SejKkaTptbXyDqFcgo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjx4qGBsoSlls920SzebsPsilNC/4cWDild/jTf/jZs2B60OLAwz7/FmJ0ylMOi6X05lZXVtfaO6Wdva3tndq+8fPJgk04z7LJGJ7obUcCkU91Gg5N1UcxqHknfCyXXhdx65NiJR9zhNeT+mIyUiwShaKQhiiuMwynE2uB3UG27TnYP8JV5JGlCiPah/BsOEZTFXyCQ1pue5KfZzqlEwyWe1IDM8pWxCR7xnqaIxN/18nnlGTqwyJFGi7VNI5urPjZzGxkzj0E4WGc2yV4j/eb0Mo8t+LlSaIVdscSjKJMGEFAWQodCcoZxaQpkWNithY6opQ1tTzZbgLX/5L/HPmldN7+680XLLNqpwBMdwCh5cQAtuoA0+MEjhCV7g1cmcZ+fNeV+MVpxy5xB+wfn4BrGlkZk=</latexit>

ŷ
<latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit><latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit><latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit><latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit>

WL
<latexit sha1_base64="DY5DKwbm97PgkgXhC7DBJuIX0UY=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiSGPnYFNy5cVDS20IYymU7aoZNJmJkIJfQT3LhQcesfufNvnLQVVPTAhcM593LvPWHKmdIIfVgrq2vrG5ulrfL2zu7efuXg8E4lmSTUJwlPZDfEinImqK+Z5rSbSorjkNNOOLko/M49lYol4lZPUxrEeCRYxAjWRrrpDK4GlSqym42a69UgshGqO65TELfunXvQMUqBKliiPai894cJyWIqNOFYqZ6DUh3kWGpGOJ2V+5miKSYTPKI9QwWOqQry+akzeGqUIYwSaUpoOFe/T+Q4Vmoah6YzxnqsfnuF+JfXy3TUCHIm0kxTQRaLooxDncDibzhkkhLNp4ZgIpm5FZIxlphok07ZhPD1Kfyf+K7dtJ1rr9pCyzRK4BicgDPggDpogUvQBj4gYAQewBN4trj1aL1Yr4vWFWs5cwR+wHr7BMqEjZ4=</latexit><latexit sha1_base64="DY5DKwbm97PgkgXhC7DBJuIX0UY=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiSGPnYFNy5cVDS20IYymU7aoZNJmJkIJfQT3LhQcesfufNvnLQVVPTAhcM593LvPWHKmdIIfVgrq2vrG5ulrfL2zu7efuXg8E4lmSTUJwlPZDfEinImqK+Z5rSbSorjkNNOOLko/M49lYol4lZPUxrEeCRYxAjWRrrpDK4GlSqym42a69UgshGqO65TELfunXvQMUqBKliiPai894cJyWIqNOFYqZ6DUh3kWGpGOJ2V+5miKSYTPKI9QwWOqQry+akzeGqUIYwSaUpoOFe/T+Q4Vmoah6YzxnqsfnuF+JfXy3TUCHIm0kxTQRaLooxDncDibzhkkhLNp4ZgIpm5FZIxlphok07ZhPD1Kfyf+K7dtJ1rr9pCyzRK4BicgDPggDpogUvQBj4gYAQewBN4trj1aL1Yr4vWFWs5cwR+wHr7BMqEjZ4=</latexit><latexit sha1_base64="DY5DKwbm97PgkgXhC7DBJuIX0UY=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiSGPnYFNy5cVDS20IYymU7aoZNJmJkIJfQT3LhQcesfufNvnLQVVPTAhcM593LvPWHKmdIIfVgrq2vrG5ulrfL2zu7efuXg8E4lmSTUJwlPZDfEinImqK+Z5rSbSorjkNNOOLko/M49lYol4lZPUxrEeCRYxAjWRrrpDK4GlSqym42a69UgshGqO65TELfunXvQMUqBKliiPai894cJyWIqNOFYqZ6DUh3kWGpGOJ2V+5miKSYTPKI9QwWOqQry+akzeGqUIYwSaUpoOFe/T+Q4Vmoah6YzxnqsfnuF+JfXy3TUCHIm0kxTQRaLooxDncDibzhkkhLNp4ZgIpm5FZIxlphok07ZhPD1Kfyf+K7dtJ1rr9pCyzRK4BicgDPggDpogUvQBj4gYAQewBN4trj1aL1Yr4vWFWs5cwR+wHr7BMqEjZ4=</latexit><latexit sha1_base64="DY5DKwbm97PgkgXhC7DBJuIX0UY=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiSGPnYFNy5cVDS20IYymU7aoZNJmJkIJfQT3LhQcesfufNvnLQVVPTAhcM593LvPWHKmdIIfVgrq2vrG5ulrfL2zu7efuXg8E4lmSTUJwlPZDfEinImqK+Z5rSbSorjkNNOOLko/M49lYol4lZPUxrEeCRYxAjWRrrpDK4GlSqym42a69UgshGqO65TELfunXvQMUqBKliiPai894cJyWIqNOFYqZ6DUh3kWGpGOJ2V+5miKSYTPKI9QwWOqQry+akzeGqUIYwSaUpoOFe/T+Q4Vmoah6YzxnqsfnuF+JfXy3TUCHIm0kxTQRaLooxDncDibzhkkhLNp4ZgIpm5FZIxlphok07ZhPD1Kfyf+K7dtJ1rr9pCyzRK4BicgDPggDpogUvQBj4gYAQewBN4trj1aL1Yr4vWFWs5cwR+wHr7BMqEjZ4=</latexit>

W1
<latexit sha1_base64="+4aZkK91Xd1dfzPV9VTJoVnUoeE=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdOsNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BobONgw==</latexit><latexit sha1_base64="+4aZkK91Xd1dfzPV9VTJoVnUoeE=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdOsNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BobONgw==</latexit><latexit sha1_base64="+4aZkK91Xd1dfzPV9VTJoVnUoeE=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdOsNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BobONgw==</latexit><latexit sha1_base64="+4aZkK91Xd1dfzPV9VTJoVnUoeE=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdOsNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BobONgw==</latexit>

W2
<latexit sha1_base64="rQ77wjdxh6MK4IjXFbOr2z4qjAc=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdusNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BozaNhA==</latexit><latexit sha1_base64="rQ77wjdxh6MK4IjXFbOr2z4qjAc=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdusNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BozaNhA==</latexit><latexit sha1_base64="rQ77wjdxh6MK4IjXFbOr2z4qjAc=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdusNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BozaNhA==</latexit><latexit sha1_base64="rQ77wjdxh6MK4IjXFbOr2z4qjAc=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdusNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BozaNhA==</latexit>



What are good hidden representations in terms of information ?

Intuitions :
1. Hidden layer should help to predict output:

2. Useful representation get rid of the unnecessary:

Learning objective:

Questions raised for deep learning theory :
1. Can we efficiently train neural networks with this alternative criteria ?
2. Trade-off already optimized by commonly used training algorithms (SGD)  ?

Information bottleneck principle

max
✓

I(Y,T`)� �I(X,T`)
<latexit sha1_base64="jyYBptWTF8oWLp9PaqbderYB1wE="></latexit><latexit sha1_base64="jyYBptWTF8oWLp9PaqbderYB1wE="></latexit><latexit sha1_base64="jyYBptWTF8oWLp9PaqbderYB1wE="></latexit><latexit sha1_base64="jyYBptWTF8oWLp9PaqbderYB1wE="></latexit>

Information bottleneck Lagrangian

(N. Tishby, F. C. Pereira, and W.Bialek. 1999.)

max
✓

I(Y,T)
<latexit sha1_base64="hCzTjkevgUVeGF62e5KZZuO4g1U=">AAACFHicbZDLSsNAFIYnXmu9RV26GSxCRSlJERTcFNzorkJv0pQymU7aoZMLMydiCXkIN76KGxeKuHXhzrdx0lbQ1h8GPv5zDnPO70aCK7CsL2NhcWl5ZTW3ll/f2NzaNnd2GyqMJWV1GopQtlyimOABqwMHwVqRZMR3BWu6w8us3rxjUvEwqMEoYh2f9APucUpAW13z2PHJfTdxYMCApNi5wNdFbcHA9ZLb9AT/cC09wl2zYJWssfA82FMooKmqXfPT6YU09lkAVBCl2rYVQSchEjgVLM07sWIRoUPSZ22NAfGZ6iTjo1J8qJ0e9kKpXwB47P6eSIiv1Mh3dWe2o5qtZeZ/tXYM3nkn4UEUAwvo5CMvFhhCnCWEe1wyCmKkgVDJ9a6YDogkFHSOeR2CPXvyPDTKJVvzzWmhUp7GkUP76AAVkY3OUAVdoSqqI4oe0BN6Qa/Go/FsvBnvk9YFYzqzh/7I+PgGinedyg==</latexit><latexit sha1_base64="hCzTjkevgUVeGF62e5KZZuO4g1U=">AAACFHicbZDLSsNAFIYnXmu9RV26GSxCRSlJERTcFNzorkJv0pQymU7aoZMLMydiCXkIN76KGxeKuHXhzrdx0lbQ1h8GPv5zDnPO70aCK7CsL2NhcWl5ZTW3ll/f2NzaNnd2GyqMJWV1GopQtlyimOABqwMHwVqRZMR3BWu6w8us3rxjUvEwqMEoYh2f9APucUpAW13z2PHJfTdxYMCApNi5wNdFbcHA9ZLb9AT/cC09wl2zYJWssfA82FMooKmqXfPT6YU09lkAVBCl2rYVQSchEjgVLM07sWIRoUPSZ22NAfGZ6iTjo1J8qJ0e9kKpXwB47P6eSIiv1Mh3dWe2o5qtZeZ/tXYM3nkn4UEUAwvo5CMvFhhCnCWEe1wyCmKkgVDJ9a6YDogkFHSOeR2CPXvyPDTKJVvzzWmhUp7GkUP76AAVkY3OUAVdoSqqI4oe0BN6Qa/Go/FsvBnvk9YFYzqzh/7I+PgGinedyg==</latexit><latexit sha1_base64="hCzTjkevgUVeGF62e5KZZuO4g1U=">AAACFHicbZDLSsNAFIYnXmu9RV26GSxCRSlJERTcFNzorkJv0pQymU7aoZMLMydiCXkIN76KGxeKuHXhzrdx0lbQ1h8GPv5zDnPO70aCK7CsL2NhcWl5ZTW3ll/f2NzaNnd2GyqMJWV1GopQtlyimOABqwMHwVqRZMR3BWu6w8us3rxjUvEwqMEoYh2f9APucUpAW13z2PHJfTdxYMCApNi5wNdFbcHA9ZLb9AT/cC09wl2zYJWssfA82FMooKmqXfPT6YU09lkAVBCl2rYVQSchEjgVLM07sWIRoUPSZ22NAfGZ6iTjo1J8qJ0e9kKpXwB47P6eSIiv1Mh3dWe2o5qtZeZ/tXYM3nkn4UEUAwvo5CMvFhhCnCWEe1wyCmKkgVDJ9a6YDogkFHSOeR2CPXvyPDTKJVvzzWmhUp7GkUP76AAVkY3OUAVdoSqqI4oe0BN6Qa/Go/FsvBnvk9YFYzqzh/7I+PgGinedyg==</latexit><latexit sha1_base64="hCzTjkevgUVeGF62e5KZZuO4g1U=">AAACFHicbZDLSsNAFIYnXmu9RV26GSxCRSlJERTcFNzorkJv0pQymU7aoZMLMydiCXkIN76KGxeKuHXhzrdx0lbQ1h8GPv5zDnPO70aCK7CsL2NhcWl5ZTW3ll/f2NzaNnd2GyqMJWV1GopQtlyimOABqwMHwVqRZMR3BWu6w8us3rxjUvEwqMEoYh2f9APucUpAW13z2PHJfTdxYMCApNi5wNdFbcHA9ZLb9AT/cC09wl2zYJWssfA82FMooKmqXfPT6YU09lkAVBCl2rYVQSchEjgVLM07sWIRoUPSZ22NAfGZ6iTjo1J8qJ0e9kKpXwB47P6eSIiv1Mh3dWe2o5qtZeZ/tXYM3nkn4UEUAwvo5CMvFhhCnCWEe1wyCmKkgVDJ9a6YDogkFHSOeR2CPXvyPDTKJVvzzWmhUp7GkUP76AAVkY3OUAVdoSqqI4oe0BN6Qa/Go/FsvBnvk9YFYzqzh/7I+PgGinedyg==</latexit>

x
✓! t ! ŷ

<latexit sha1_base64="Zv0sUk9jbatSRfRFmhBzyO/dWtA=">AAACK3icbVDJSgNBEO1xjXGLevTSGARPYSYIegx68RjBLJAJoadTkzTpWeiuEcMw/+PFX/GgBxe8+h/2ZAFNLGj61atXVNXzYik02vaHtbK6tr6xWdgqbu/s7u2XDg6bOkoUhwaPZKTaHtMgRQgNFCihHStggSeh5Y2u83rrHpQWUXiH4xi6ARuEwhecoaF6pSs3YDj0/PQho65GxkcKZOriEJBl5o+y4lyBRoERnafukGE6zrJir1S2K/Yk6DJwZqBMZlHvlV7cfsSTAELkkmndcewYuylTKLgEMzDREJtN2AA6BoYsAN1NJ7dm9NQwfepHyrwQ6YT93ZGyQOtx4BllvqherOXkf7VOgv5lNxVhnCCEfDrITyQ1J+fG0b5QwFGODWBcCbMr5UOmGEdjb26Cs3jyMmhWK47Bt+flWnVmR4EckxNyRhxyQWrkhtRJg3DySJ7JG3m3nqxX69P6mkpXrFnPEfkT1vcPXOupgA==</latexit><latexit sha1_base64="Zv0sUk9jbatSRfRFmhBzyO/dWtA=">AAACK3icbVDJSgNBEO1xjXGLevTSGARPYSYIegx68RjBLJAJoadTkzTpWeiuEcMw/+PFX/GgBxe8+h/2ZAFNLGj61atXVNXzYik02vaHtbK6tr6xWdgqbu/s7u2XDg6bOkoUhwaPZKTaHtMgRQgNFCihHStggSeh5Y2u83rrHpQWUXiH4xi6ARuEwhecoaF6pSs3YDj0/PQho65GxkcKZOriEJBl5o+y4lyBRoERnafukGE6zrJir1S2K/Yk6DJwZqBMZlHvlV7cfsSTAELkkmndcewYuylTKLgEMzDREJtN2AA6BoYsAN1NJ7dm9NQwfepHyrwQ6YT93ZGyQOtx4BllvqherOXkf7VOgv5lNxVhnCCEfDrITyQ1J+fG0b5QwFGODWBcCbMr5UOmGEdjb26Cs3jyMmhWK47Bt+flWnVmR4EckxNyRhxyQWrkhtRJg3DySJ7JG3m3nqxX69P6mkpXrFnPEfkT1vcPXOupgA==</latexit><latexit sha1_base64="Zv0sUk9jbatSRfRFmhBzyO/dWtA=">AAACK3icbVDJSgNBEO1xjXGLevTSGARPYSYIegx68RjBLJAJoadTkzTpWeiuEcMw/+PFX/GgBxe8+h/2ZAFNLGj61atXVNXzYik02vaHtbK6tr6xWdgqbu/s7u2XDg6bOkoUhwaPZKTaHtMgRQgNFCihHStggSeh5Y2u83rrHpQWUXiH4xi6ARuEwhecoaF6pSs3YDj0/PQho65GxkcKZOriEJBl5o+y4lyBRoERnafukGE6zrJir1S2K/Yk6DJwZqBMZlHvlV7cfsSTAELkkmndcewYuylTKLgEMzDREJtN2AA6BoYsAN1NJ7dm9NQwfepHyrwQ6YT93ZGyQOtx4BllvqherOXkf7VOgv5lNxVhnCCEfDrITyQ1J+fG0b5QwFGODWBcCbMr5UOmGEdjb26Cs3jyMmhWK47Bt+flWnVmR4EckxNyRhxyQWrkhtRJg3DySJ7JG3m3nqxX69P6mkpXrFnPEfkT1vcPXOupgA==</latexit><latexit sha1_base64="Zv0sUk9jbatSRfRFmhBzyO/dWtA=">AAACK3icbVDJSgNBEO1xjXGLevTSGARPYSYIegx68RjBLJAJoadTkzTpWeiuEcMw/+PFX/GgBxe8+h/2ZAFNLGj61atXVNXzYik02vaHtbK6tr6xWdgqbu/s7u2XDg6bOkoUhwaPZKTaHtMgRQgNFCihHStggSeh5Y2u83rrHpQWUXiH4xi6ARuEwhecoaF6pSs3YDj0/PQho65GxkcKZOriEJBl5o+y4lyBRoERnafukGE6zrJir1S2K/Yk6DJwZqBMZlHvlV7cfsSTAELkkmndcewYuylTKLgEMzDREJtN2AA6BoYsAN1NJ7dm9NQwfepHyrwQ6YT93ZGyQOtx4BllvqherOXkf7VOgv5lNxVhnCCEfDrITyQ1J+fG0b5QwFGODWBcCbMr5UOmGEdjb26Cs3jyMmhWK47Bt+flWnVmR4EckxNyRhxyQWrkhtRJg3DySJ7JG3m3nqxX69P6mkpXrFnPEfkT1vcPXOupgA==</latexit>

I(X,T)  C
<latexit sha1_base64="Cpj/wqoYZilCEEzco/gypTKjxRo=">AAACCXicbZDLSsNAFIYnXmu9RV26GSxCBSlJEXRZ6EZ3FXqDJpTJ9KQdOrk4MxFKyNaNr+LGhSJufQN3vo3TNoK2/jDw8Z9zmHN+L+ZMKsv6MlZW19Y3Ngtbxe2d3b198+CwLaNEUGjRiEei6xEJnIXQUkxx6MYCSOBx6Hjj+rTeuQchWRQ21SQGNyDDkPmMEqWtvolvyk5A1Mjz0252jn+4mZ1hh8MdrvfNklWxZsLLYOdQQrkaffPTGUQ0CSBUlBMpe7YVKzclQjHKISs6iYSY0DEZQk9jSAKQbjq7JMOn2hlgPxL6hQrP3N8TKQmknASe7pxuKhdrU/O/Wi9R/pWbsjBOFIR0/pGfcKwiPI0FD5gAqvhEA6GC6V0xHRFBqNLhFXUI9uLJy9CuVmzNtxelWjWPo4CO0QkqIxtdohq6Rg3UQhQ9oCf0gl6NR+PZeDPe560rRj5zhP7I+PgG3zSZGg==</latexit><latexit sha1_base64="Cpj/wqoYZilCEEzco/gypTKjxRo=">AAACCXicbZDLSsNAFIYnXmu9RV26GSxCBSlJEXRZ6EZ3FXqDJpTJ9KQdOrk4MxFKyNaNr+LGhSJufQN3vo3TNoK2/jDw8Z9zmHN+L+ZMKsv6MlZW19Y3Ngtbxe2d3b198+CwLaNEUGjRiEei6xEJnIXQUkxx6MYCSOBx6Hjj+rTeuQchWRQ21SQGNyDDkPmMEqWtvolvyk5A1Mjz0252jn+4mZ1hh8MdrvfNklWxZsLLYOdQQrkaffPTGUQ0CSBUlBMpe7YVKzclQjHKISs6iYSY0DEZQk9jSAKQbjq7JMOn2hlgPxL6hQrP3N8TKQmknASe7pxuKhdrU/O/Wi9R/pWbsjBOFIR0/pGfcKwiPI0FD5gAqvhEA6GC6V0xHRFBqNLhFXUI9uLJy9CuVmzNtxelWjWPo4CO0QkqIxtdohq6Rg3UQhQ9oCf0gl6NR+PZeDPe560rRj5zhP7I+PgG3zSZGg==</latexit><latexit sha1_base64="Cpj/wqoYZilCEEzco/gypTKjxRo=">AAACCXicbZDLSsNAFIYnXmu9RV26GSxCBSlJEXRZ6EZ3FXqDJpTJ9KQdOrk4MxFKyNaNr+LGhSJufQN3vo3TNoK2/jDw8Z9zmHN+L+ZMKsv6MlZW19Y3Ngtbxe2d3b198+CwLaNEUGjRiEei6xEJnIXQUkxx6MYCSOBx6Hjj+rTeuQchWRQ21SQGNyDDkPmMEqWtvolvyk5A1Mjz0252jn+4mZ1hh8MdrvfNklWxZsLLYOdQQrkaffPTGUQ0CSBUlBMpe7YVKzclQjHKISs6iYSY0DEZQk9jSAKQbjq7JMOn2hlgPxL6hQrP3N8TKQmknASe7pxuKhdrU/O/Wi9R/pWbsjBOFIR0/pGfcKwiPI0FD5gAqvhEA6GC6V0xHRFBqNLhFXUI9uLJy9CuVmzNtxelWjWPo4CO0QkqIxtdohq6Rg3UQhQ9oCf0gl6NR+PZeDPe560rRj5zhP7I+PgG3zSZGg==</latexit><latexit sha1_base64="Cpj/wqoYZilCEEzco/gypTKjxRo=">AAACCXicbZDLSsNAFIYnXmu9RV26GSxCBSlJEXRZ6EZ3FXqDJpTJ9KQdOrk4MxFKyNaNr+LGhSJufQN3vo3TNoK2/jDw8Z9zmHN+L+ZMKsv6MlZW19Y3Ngtbxe2d3b198+CwLaNEUGjRiEei6xEJnIXQUkxx6MYCSOBx6Hjj+rTeuQchWRQ21SQGNyDDkPmMEqWtvolvyk5A1Mjz0252jn+4mZ1hh8MdrvfNklWxZsLLYOdQQrkaffPTGUQ0CSBUlBMpe7YVKzclQjHKISs6iYSY0DEZQk9jSAKQbjq7JMOn2hlgPxL6hQrP3N8TKQmknASe7pxuKhdrU/O/Wi9R/pWbsjBOFIR0/pGfcKwiPI0FD5gAqvhEA6GC6V0xHRFBqNLhFXUI9uLJy9CuVmzNtxelWjWPo4CO0QkqIxtdohq6Rg3UQhQ9oCf0gl6NR+PZeDPe560rRj5zhP7I+PgG3zSZGg==</latexit>



First small network tested

How general is this observa1on ?
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�2.0 �1.5 �1.0 �0.5 0.0 0.5 1.0 1.5 2.0

x
�1.0

�0.5

0.0

0.5

1.0

f(
x)

tanh
�2.0 �1.5 �1.0 �0.5 0.0 0.5 1.0 1.5 2.0

x

0.0

0.5

1.0

1.5

2.0

f(
x)

Same experiment with ReLUs without compression

(A. Saxe et al, 2018)
(R. Shwartz-Ziv, N. Tishby 2017.)



1 – Definition of mutual information between layers of DNNs

2 – Precise evaluation of the mutual information

How general is this observa1on: 
Challenges to test the hypothesis
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Definition of the mutual information

Deterministic neural networks

Regularization strategies to keep finite mutual infromation

1. Discretize values

2. Add noise in the network

I(X;T`)

H(T`|X)| {z }
!�1

<latexit sha1_base64="ulRgO+KkZcS9ti7CIw9yu6+7XpY="></latexit><latexit sha1_base64="ulRgO+KkZcS9ti7CIw9yu6+7XpY="></latexit><latexit sha1_base64="ulRgO+KkZcS9ti7CIw9yu6+7XpY="></latexit><latexit sha1_base64="ulRgO+KkZcS9ti7CIw9yu6+7XpY="></latexit>

Shannon  entropy for continuous
variables can diverge

I(X;T`) = H(T`)�H(T`|X)
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(R. Shwartz-Ziv, N. Tishby 2017.)
(A. Saxe et al, 2018)

(A. Saxe et al, 2018)

pi =
1

K

KX

k=1

�(bi  tk < bi+1)
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H = �
NbinsX

i=1

pi ln pi
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p(t`|t`�1) = pnoise (t` � f(W`t`�1))
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p(T`|X) = � (T` � FW (X))
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H(T`|X) = �
Z

dxdt` p(x, t`)log p(t`|x) 1
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Regulariza*on 1: Discre*za*on a posteriori

First small network tested tanh

(A. Saxe et al, 2018)(R. Shwartz-Ziv, N. Tishby 2017.)
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Interpreta;on: Compression due to binning of satura;ng tanh ac;va;ons 
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First small network tested

Regularization 1: Discretization a posteriori

ReLU
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(A. Saxe et al, 2018)

(R. Shwartz-Ziv, N. Tishby 2017.)

Interpreta2on: Compression due to binning of satura2ng tanh ac2va2ons ? 



Add noise

Pick op,mal noise promo,ng regulariza,on

Es,mate finite mutual info
using Kolchinsky et al. 2017 non parametric method:

• Kernel density es;ma;on from K samples - O(K2) run;me
• Upper and lower bound on MI – up to  log K

Regularization 2: Stochastic neural networks  
MNIST experiment

t` = f(z`) = f(W (`)t`�1 + ✏)

I(X;T`) = H(T`)�H(T`|X)
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AWGN x linear x quadratic x exponential

Loss of information due to organized saturation tanh activations 
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Regularization 2: Stochastic neural networks  
MNIST experiment

Method not precise enough to conclude for ReLUs
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I(
X
;T

5
)

<latexit sha1_base64="OFOOd21R+NpAgz8PfEcV4XBRiEY=">AAACFXicbZDLSsNAFIZPvNZ6i7p0M1iEClKSoii4KbjRXYXeoA1hMp20QycXZiZCCXkJN76KGxeKuBXc+TZO2gra+sPAx3/OYc75vZgzqSzry1haXlldWy9sFDe3tnd2zb39lowSQWiTRDwSHQ9LyllIm4opTjuxoDjwOG17o+u83r6nQrIobKhxTJ0AD0LmM4KVtlzz9LbcC7Aaen7aya7QDzcy9/wEzcs1S1bFmggtgj2DEsxUd83PXj8iSUBDRTiWsmtbsXJSLBQjnGbFXiJpjMkID2hXY4gDKp10clWGjrXTR34k9AsVmri/J1IcSDkOPN2Zby3na7n5X62bKP/SSVkYJ4qGZPqRn3CkIpRHhPpMUKL4WAMmguldERligYnSQRZ1CPb8yYvQqlZszXdnpVp1FkcBDuEIymDDBdTgBurQBAIP8AQv8Go8Gs/Gm/E+bV0yZjMH8EfGxzcYyZo0</latexit><latexit sha1_base64="OFOOd21R+NpAgz8PfEcV4XBRiEY=">AAACFXicbZDLSsNAFIZPvNZ6i7p0M1iEClKSoii4KbjRXYXeoA1hMp20QycXZiZCCXkJN76KGxeKuBXc+TZO2gra+sPAx3/OYc75vZgzqSzry1haXlldWy9sFDe3tnd2zb39lowSQWiTRDwSHQ9LyllIm4opTjuxoDjwOG17o+u83r6nQrIobKhxTJ0AD0LmM4KVtlzz9LbcC7Aaen7aya7QDzcy9/wEzcs1S1bFmggtgj2DEsxUd83PXj8iSUBDRTiWsmtbsXJSLBQjnGbFXiJpjMkID2hXY4gDKp10clWGjrXTR34k9AsVmri/J1IcSDkOPN2Zby3na7n5X62bKP/SSVkYJ4qGZPqRn3CkIpRHhPpMUKL4WAMmguldERligYnSQRZ1CPb8yYvQqlZszXdnpVp1FkcBDuEIymDDBdTgBurQBAIP8AQv8Go8Gs/Gm/E+bV0yZjMH8EfGxzcYyZo0</latexit><latexit sha1_base64="OFOOd21R+NpAgz8PfEcV4XBRiEY=">AAACFXicbZDLSsNAFIZPvNZ6i7p0M1iEClKSoii4KbjRXYXeoA1hMp20QycXZiZCCXkJN76KGxeKuBXc+TZO2gra+sPAx3/OYc75vZgzqSzry1haXlldWy9sFDe3tnd2zb39lowSQWiTRDwSHQ9LyllIm4opTjuxoDjwOG17o+u83r6nQrIobKhxTJ0AD0LmM4KVtlzz9LbcC7Aaen7aya7QDzcy9/wEzcs1S1bFmggtgj2DEsxUd83PXj8iSUBDRTiWsmtbsXJSLBQjnGbFXiJpjMkID2hXY4gDKp10clWGjrXTR34k9AsVmri/J1IcSDkOPN2Zby3na7n5X62bKP/SSVkYJ4qGZPqRn3CkIpRHhPpMUKL4WAMmguldERligYnSQRZ1CPb8yYvQqlZszXdnpVp1FkcBDuEIymDDBdTgBurQBAIP8AQv8Go8Gs/Gm/E+bV0yZjMH8EfGxzcYyZo0</latexit><latexit sha1_base64="OFOOd21R+NpAgz8PfEcV4XBRiEY=">AAACFXicbZDLSsNAFIZPvNZ6i7p0M1iEClKSoii4KbjRXYXeoA1hMp20QycXZiZCCXkJN76KGxeKuBXc+TZO2gra+sPAx3/OYc75vZgzqSzry1haXlldWy9sFDe3tnd2zb39lowSQWiTRDwSHQ9LyllIm4opTjuxoDjwOG17o+u83r6nQrIobKhxTJ0AD0LmM4KVtlzz9LbcC7Aaen7aya7QDzcy9/wEzcs1S1bFmggtgj2DEsxUd83PXj8iSUBDRTiWsmtbsXJSLBQjnGbFXiJpjMkID2hXY4gDKp10clWGjrXTR34k9AsVmri/J1IcSDkOPN2Zby3na7n5X62bKP/SSVkYJ4qGZPqRn3CkIpRHhPpMUKL4WAMmguldERligYnSQRZ1CPb8yYvQqlZszXdnpVp1FkcBDuEIymDDBdTgBurQBAIP8AQv8Go8Gs/Gm/E+bV0yZjMH8EfGxzcYyZo0</latexit>

epochs
<latexit sha1_base64="9H8fKqrYwoQRY//hxMq1+r8e6Ag=">AAAB+HicbVDLSgMxFM34rPXRqks3wSK4KjNF0GXBjcsK9gHtUDLpnTY0jyHJCHXol7hxoYhbP8Wdf2OmnYW2HggczrmXe3KihDNjff/b29jc2t7ZLe2V9w8OjyrV45OOUamm0KaKK92LiAHOJLQtsxx6iQYiIg7daHqb+91H0IYp+WBnCYSCjCWLGSXWScNqZSCInWiRQaLoxMyH1Zpf9xfA6yQoSA0VaA2rX4ORoqkAaSknxvQDP7FhRrRllMO8PEgNJIROyRj6jkoiwITZIvgcXzhlhGOl3ZMWL9TfGxkRxsxE5CbzmGbVy8X/vH5q45swYzJJLUi6PBSnHFuF8xbwiGmgls8cIVQzlxXTCdGEWtdV2ZUQrH55nXQa9cDx+6tas1HUUUJn6BxdogBdoya6Qy3URhSl6Bm9ojfvyXvx3r2P5eiGV+ycoj/wPn8AfMSTkA==</latexit><latexit sha1_base64="9H8fKqrYwoQRY//hxMq1+r8e6Ag=">AAAB+HicbVDLSgMxFM34rPXRqks3wSK4KjNF0GXBjcsK9gHtUDLpnTY0jyHJCHXol7hxoYhbP8Wdf2OmnYW2HggczrmXe3KihDNjff/b29jc2t7ZLe2V9w8OjyrV45OOUamm0KaKK92LiAHOJLQtsxx6iQYiIg7daHqb+91H0IYp+WBnCYSCjCWLGSXWScNqZSCInWiRQaLoxMyH1Zpf9xfA6yQoSA0VaA2rX4ORoqkAaSknxvQDP7FhRrRllMO8PEgNJIROyRj6jkoiwITZIvgcXzhlhGOl3ZMWL9TfGxkRxsxE5CbzmGbVy8X/vH5q45swYzJJLUi6PBSnHFuF8xbwiGmgls8cIVQzlxXTCdGEWtdV2ZUQrH55nXQa9cDx+6tas1HUUUJn6BxdogBdoya6Qy3URhSl6Bm9ojfvyXvx3r2P5eiGV+ycoj/wPn8AfMSTkA==</latexit><latexit sha1_base64="9H8fKqrYwoQRY//hxMq1+r8e6Ag=">AAAB+HicbVDLSgMxFM34rPXRqks3wSK4KjNF0GXBjcsK9gHtUDLpnTY0jyHJCHXol7hxoYhbP8Wdf2OmnYW2HggczrmXe3KihDNjff/b29jc2t7ZLe2V9w8OjyrV45OOUamm0KaKK92LiAHOJLQtsxx6iQYiIg7daHqb+91H0IYp+WBnCYSCjCWLGSXWScNqZSCInWiRQaLoxMyH1Zpf9xfA6yQoSA0VaA2rX4ORoqkAaSknxvQDP7FhRrRllMO8PEgNJIROyRj6jkoiwITZIvgcXzhlhGOl3ZMWL9TfGxkRxsxE5CbzmGbVy8X/vH5q45swYzJJLUi6PBSnHFuF8xbwiGmgls8cIVQzlxXTCdGEWtdV2ZUQrH55nXQa9cDx+6tas1HUUUJn6BxdogBdoya6Qy3URhSl6Bm9ojfvyXvx3r2P5eiGV+ycoj/wPn8AfMSTkA==</latexit><latexit sha1_base64="9H8fKqrYwoQRY//hxMq1+r8e6Ag=">AAAB+HicbVDLSgMxFM34rPXRqks3wSK4KjNF0GXBjcsK9gHtUDLpnTY0jyHJCHXol7hxoYhbP8Wdf2OmnYW2HggczrmXe3KihDNjff/b29jc2t7ZLe2V9w8OjyrV45OOUamm0KaKK92LiAHOJLQtsxx6iQYiIg7daHqb+91H0IYp+WBnCYSCjCWLGSXWScNqZSCInWiRQaLoxMyH1Zpf9xfA6yQoSA0VaA2rX4ORoqkAaSknxvQDP7FhRrRllMO8PEgNJIROyRj6jkoiwITZIvgcXzhlhGOl3ZMWL9TfGxkRxsxE5CbzmGbVy8X/vH5q45swYzJJLUi6PBSnHFuF8xbwiGmgls8cIVQzlxXTCdGEWtdV2ZUQrH55nXQa9cDx+6tas1HUUUJn6BxdogBdoya6Qy3URhSl6Bm9ojfvyXvx3r2P5eiGV+ycoj/wPn8AfMSTkA==</latexit>

epochs
<latexit sha1_base64="9H8fKqrYwoQRY//hxMq1+r8e6Ag=">AAAB+HicbVDLSgMxFM34rPXRqks3wSK4KjNF0GXBjcsK9gHtUDLpnTY0jyHJCHXol7hxoYhbP8Wdf2OmnYW2HggczrmXe3KihDNjff/b29jc2t7ZLe2V9w8OjyrV45OOUamm0KaKK92LiAHOJLQtsxx6iQYiIg7daHqb+91H0IYp+WBnCYSCjCWLGSXWScNqZSCInWiRQaLoxMyH1Zpf9xfA6yQoSA0VaA2rX4ORoqkAaSknxvQDP7FhRrRllMO8PEgNJIROyRj6jkoiwITZIvgcXzhlhGOl3ZMWL9TfGxkRxsxE5CbzmGbVy8X/vH5q45swYzJJLUi6PBSnHFuF8xbwiGmgls8cIVQzlxXTCdGEWtdV2ZUQrH55nXQa9cDx+6tas1HUUUJn6BxdogBdoya6Qy3URhSl6Bm9ojfvyXvx3r2P5eiGV+ycoj/wPn8AfMSTkA==</latexit><latexit sha1_base64="9H8fKqrYwoQRY//hxMq1+r8e6Ag=">AAAB+HicbVDLSgMxFM34rPXRqks3wSK4KjNF0GXBjcsK9gHtUDLpnTY0jyHJCHXol7hxoYhbP8Wdf2OmnYW2HggczrmXe3KihDNjff/b29jc2t7ZLe2V9w8OjyrV45OOUamm0KaKK92LiAHOJLQtsxx6iQYiIg7daHqb+91H0IYp+WBnCYSCjCWLGSXWScNqZSCInWiRQaLoxMyH1Zpf9xfA6yQoSA0VaA2rX4ORoqkAaSknxvQDP7FhRrRllMO8PEgNJIROyRj6jkoiwITZIvgcXzhlhGOl3ZMWL9TfGxkRxsxE5CbzmGbVy8X/vH5q45swYzJJLUi6PBSnHFuF8xbwiGmgls8cIVQzlxXTCdGEWtdV2ZUQrH55nXQa9cDx+6tas1HUUUJn6BxdogBdoya6Qy3URhSl6Bm9ojfvyXvx3r2P5eiGV+ycoj/wPn8AfMSTkA==</latexit><latexit sha1_base64="9H8fKqrYwoQRY//hxMq1+r8e6Ag=">AAAB+HicbVDLSgMxFM34rPXRqks3wSK4KjNF0GXBjcsK9gHtUDLpnTY0jyHJCHXol7hxoYhbP8Wdf2OmnYW2HggczrmXe3KihDNjff/b29jc2t7ZLe2V9w8OjyrV45OOUamm0KaKK92LiAHOJLQtsxx6iQYiIg7daHqb+91H0IYp+WBnCYSCjCWLGSXWScNqZSCInWiRQaLoxMyH1Zpf9xfA6yQoSA0VaA2rX4ORoqkAaSknxvQDP7FhRrRllMO8PEgNJIROyRj6jkoiwITZIvgcXzhlhGOl3ZMWL9TfGxkRxsxE5CbzmGbVy8X/vH5q45swYzJJLUi6PBSnHFuF8xbwiGmgls8cIVQzlxXTCdGEWtdV2ZUQrH55nXQa9cDx+6tas1HUUUJn6BxdogBdoya6Qy3URhSl6Bm9ojfvyXvx3r2P5eiGV+ycoj/wPn8AfMSTkA==</latexit><latexit sha1_base64="9H8fKqrYwoQRY//hxMq1+r8e6Ag=">AAAB+HicbVDLSgMxFM34rPXRqks3wSK4KjNF0GXBjcsK9gHtUDLpnTY0jyHJCHXol7hxoYhbP8Wdf2OmnYW2HggczrmXe3KihDNjff/b29jc2t7ZLe2V9w8OjyrV45OOUamm0KaKK92LiAHOJLQtsxx6iQYiIg7daHqb+91H0IYp+WBnCYSCjCWLGSXWScNqZSCInWiRQaLoxMyH1Zpf9xfA6yQoSA0VaA2rX4ORoqkAaSknxvQDP7FhRrRllMO8PEgNJIROyRj6jkoiwITZIvgcXzhlhGOl3ZMWL9TfGxkRxsxE5CbzmGbVy8X/vH5q45swYzJJLUi6PBSnHFuF8xbwiGmgls8cIVQzlxXTCdGEWtdV2ZUQrH55nXQa9cDx+6tas1HUUUJn6BxdogBdoya6Qy3URhSl6Bm9ojfvyXvx3r2P5eiGV+ycoj/wPn8AfMSTkA==</latexit>

epochs
<latexit sha1_base64="9H8fKqrYwoQRY//hxMq1+r8e6Ag=">AAAB+HicbVDLSgMxFM34rPXRqks3wSK4KjNF0GXBjcsK9gHtUDLpnTY0jyHJCHXol7hxoYhbP8Wdf2OmnYW2HggczrmXe3KihDNjff/b29jc2t7ZLe2V9w8OjyrV45OOUamm0KaKK92LiAHOJLQtsxx6iQYiIg7daHqb+91H0IYp+WBnCYSCjCWLGSXWScNqZSCInWiRQaLoxMyH1Zpf9xfA6yQoSA0VaA2rX4ORoqkAaSknxvQDP7FhRrRllMO8PEgNJIROyRj6jkoiwITZIvgcXzhlhGOl3ZMWL9TfGxkRxsxE5CbzmGbVy8X/vH5q45swYzJJLUi6PBSnHFuF8xbwiGmgls8cIVQzlxXTCdGEWtdV2ZUQrH55nXQa9cDx+6tas1HUUUJn6BxdogBdoya6Qy3URhSl6Bm9ojfvyXvx3r2P5eiGV+ycoj/wPn8AfMSTkA==</latexit><latexit sha1_base64="9H8fKqrYwoQRY//hxMq1+r8e6Ag=">AAAB+HicbVDLSgMxFM34rPXRqks3wSK4KjNF0GXBjcsK9gHtUDLpnTY0jyHJCHXol7hxoYhbP8Wdf2OmnYW2HggczrmXe3KihDNjff/b29jc2t7ZLe2V9w8OjyrV45OOUamm0KaKK92LiAHOJLQtsxx6iQYiIg7daHqb+91H0IYp+WBnCYSCjCWLGSXWScNqZSCInWiRQaLoxMyH1Zpf9xfA6yQoSA0VaA2rX4ORoqkAaSknxvQDP7FhRrRllMO8PEgNJIROyRj6jkoiwITZIvgcXzhlhGOl3ZMWL9TfGxkRxsxE5CbzmGbVy8X/vH5q45swYzJJLUi6PBSnHFuF8xbwiGmgls8cIVQzlxXTCdGEWtdV2ZUQrH55nXQa9cDx+6tas1HUUUJn6BxdogBdoya6Qy3URhSl6Bm9ojfvyXvx3r2P5eiGV+ycoj/wPn8AfMSTkA==</latexit><latexit sha1_base64="9H8fKqrYwoQRY//hxMq1+r8e6Ag=">AAAB+HicbVDLSgMxFM34rPXRqks3wSK4KjNF0GXBjcsK9gHtUDLpnTY0jyHJCHXol7hxoYhbP8Wdf2OmnYW2HggczrmXe3KihDNjff/b29jc2t7ZLe2V9w8OjyrV45OOUamm0KaKK92LiAHOJLQtsxx6iQYiIg7daHqb+91H0IYp+WBnCYSCjCWLGSXWScNqZSCInWiRQaLoxMyH1Zpf9xfA6yQoSA0VaA2rX4ORoqkAaSknxvQDP7FhRrRllMO8PEgNJIROyRj6jkoiwITZIvgcXzhlhGOl3ZMWL9TfGxkRxsxE5CbzmGbVy8X/vH5q45swYzJJLUi6PBSnHFuF8xbwiGmgls8cIVQzlxXTCdGEWtdV2ZUQrH55nXQa9cDx+6tas1HUUUJn6BxdogBdoya6Qy3URhSl6Bm9ojfvyXvx3r2P5eiGV+ycoj/wPn8AfMSTkA==</latexit><latexit sha1_base64="9H8fKqrYwoQRY//hxMq1+r8e6Ag=">AAAB+HicbVDLSgMxFM34rPXRqks3wSK4KjNF0GXBjcsK9gHtUDLpnTY0jyHJCHXol7hxoYhbP8Wdf2OmnYW2HggczrmXe3KihDNjff/b29jc2t7ZLe2V9w8OjyrV45OOUamm0KaKK92LiAHOJLQtsxx6iQYiIg7daHqb+91H0IYp+WBnCYSCjCWLGSXWScNqZSCInWiRQaLoxMyH1Zpf9xfA6yQoSA0VaA2rX4ORoqkAaSknxvQDP7FhRrRllMO8PEgNJIROyRj6jkoiwITZIvgcXzhlhGOl3ZMWL9TfGxkRxsxE5CbzmGbVy8X/vH5q45swYzJJLUi6PBSnHFuF8xbwiGmgls8cIVQzlxXTCdGEWtdV2ZUQrH55nXQa9cDx+6tas1HUUUJn6BxdogBdoya6Qy3URhSl6Bm9ojfvyXvx3r2P5eiGV+ycoj/wPn8AfMSTkA==</latexit>



1 – Definition of the mutual information between layers of DNNs
- Mutual information in deterministic networks is diverging
- Need to be careful about how the computation is regularized
- Continuous stochastic networks appears more principled
- But is hard …

2 – Precise evaluation of the mutual information
- A formula inspired by statistical physics
- Application to follow mutual information during learning

How general is this observation: 
Challenges to test the hypothesis



Computing information theoretic quantities for large 
networks is a hard problem

How to compute the mutual information ?

Unknown distributions 
- Non parametric estimates unreliable in high dimensions 

(based on pairwise distances between samples) 

Known distributions
- Numerical integration exponentially hard
- Particular subcases ?  Closed forms or reliable approximations ?

I(X;T`) =

Z
dxdt` p(x, t`)log

p(x, t`)

p(x)p(t`)
= KL[p(x, t`)||p(x)p(t`)]

<latexit sha1_base64="XTCaheZoCfKt1zasU0lcFtv6aHg="></latexit><latexit sha1_base64="XTCaheZoCfKt1zasU0lcFtv6aHg="></latexit><latexit sha1_base64="XTCaheZoCfKt1zasU0lcFtv6aHg="></latexit><latexit sha1_base64="XTCaheZoCfKt1zasU0lcFtv6aHg="></latexit>



Analy&cal formula for linear DNN

Given
• Synthe&c Gaussian input data
• Linear ac&va&ons 
• Gaussian addi&ve noise 

Analy*cal expression of mutual informa*on 

A relevant se6ng to study deep learning ?

ü Large networks 

✗ Non linear networks 

✗ Arbitrary dataset (only Gaussian !)

t` = W (`)...W (1)x+ ✏
<latexit sha1_base64="L5tSOjsxRnajxswIRqpSopIcQYU="></latexit><latexit sha1_base64="L5tSOjsxRnajxswIRqpSopIcQYU="></latexit><latexit sha1_base64="L5tSOjsxRnajxswIRqpSopIcQYU="></latexit><latexit sha1_base64="L5tSOjsxRnajxswIRqpSopIcQYU="></latexit>

✏ ⇠ N (0,⌃)
<latexit sha1_base64="98UFUp7eqmHXsnbMi59J4rLYYnw=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1WoICUpgi4LblxJRfuAJpTJdNoOnUeYmQgl9Afc+CtuXCji1r07/8ZJm4VWD1w4nHMv994TxYxq43lfTmFpeWV1rbhe2tjc2t5xd/daWiYKkyaWTKpOhDRhVJCmoYaRTqwI4hEj7Wh8mfnte6I0leLOTGIScjQUdEAxMlbquUcwILGmTAoYaMphwJEZYcTS62nFOw1u6ZCjk55b9qreDPAv8XNSBjkaPfcz6EuccCIMZkjrru/FJkyRMhQzMi0FiSYxwmM0JF1LBeJEh+nsmyk8tkofDqSyJQycqT8nUsS1nvDIdmbH6kUvE//zuokZXIQpFXFiiMDzRYOEQSNhFg3sU0WwYRNLEFbU3grxCCmEjQ2wZEPwF1/+S1q1qu9V/Zuzcr2Wx1EEB+AQVIAPzkEdXIEGaAIMHsATeAGvzqPz7Lw57/PWgpPP7INfcD6+AQkDmtQ=</latexit><latexit sha1_base64="98UFUp7eqmHXsnbMi59J4rLYYnw=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1WoICUpgi4LblxJRfuAJpTJdNoOnUeYmQgl9Afc+CtuXCji1r07/8ZJm4VWD1w4nHMv994TxYxq43lfTmFpeWV1rbhe2tjc2t5xd/daWiYKkyaWTKpOhDRhVJCmoYaRTqwI4hEj7Wh8mfnte6I0leLOTGIScjQUdEAxMlbquUcwILGmTAoYaMphwJEZYcTS62nFOw1u6ZCjk55b9qreDPAv8XNSBjkaPfcz6EuccCIMZkjrru/FJkyRMhQzMi0FiSYxwmM0JF1LBeJEh+nsmyk8tkofDqSyJQycqT8nUsS1nvDIdmbH6kUvE//zuokZXIQpFXFiiMDzRYOEQSNhFg3sU0WwYRNLEFbU3grxCCmEjQ2wZEPwF1/+S1q1qu9V/Zuzcr2Wx1EEB+AQVIAPzkEdXIEGaAIMHsATeAGvzqPz7Lw57/PWgpPP7INfcD6+AQkDmtQ=</latexit><latexit sha1_base64="98UFUp7eqmHXsnbMi59J4rLYYnw=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1WoICUpgi4LblxJRfuAJpTJdNoOnUeYmQgl9Afc+CtuXCji1r07/8ZJm4VWD1w4nHMv994TxYxq43lfTmFpeWV1rbhe2tjc2t5xd/daWiYKkyaWTKpOhDRhVJCmoYaRTqwI4hEj7Wh8mfnte6I0leLOTGIScjQUdEAxMlbquUcwILGmTAoYaMphwJEZYcTS62nFOw1u6ZCjk55b9qreDPAv8XNSBjkaPfcz6EuccCIMZkjrru/FJkyRMhQzMi0FiSYxwmM0JF1LBeJEh+nsmyk8tkofDqSyJQycqT8nUsS1nvDIdmbH6kUvE//zuokZXIQpFXFiiMDzRYOEQSNhFg3sU0WwYRNLEFbU3grxCCmEjQ2wZEPwF1/+S1q1qu9V/Zuzcr2Wx1EEB+AQVIAPzkEdXIEGaAIMHsATeAGvzqPz7Lw57/PWgpPP7INfcD6+AQkDmtQ=</latexit><latexit sha1_base64="98UFUp7eqmHXsnbMi59J4rLYYnw=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1WoICUpgi4LblxJRfuAJpTJdNoOnUeYmQgl9Afc+CtuXCji1r07/8ZJm4VWD1w4nHMv994TxYxq43lfTmFpeWV1rbhe2tjc2t5xd/daWiYKkyaWTKpOhDRhVJCmoYaRTqwI4hEj7Wh8mfnte6I0leLOTGIScjQUdEAxMlbquUcwILGmTAoYaMphwJEZYcTS62nFOw1u6ZCjk55b9qreDPAv8XNSBjkaPfcz6EuccCIMZkjrru/FJkyRMhQzMi0FiSYxwmM0JF1LBeJEh+nsmyk8tkofDqSyJQycqT8nUsS1nvDIdmbH6kUvE//zuokZXIQpFXFiiMDzRYOEQSNhFg3sU0WwYRNLEFbU3grxCCmEjQ2wZEPwF1/+S1q1qu9V/Zuzcr2Wx1EEB+AQVIAPzkEdXIEGaAIMHsATeAGvzqPz7Lw57/PWgpPP7INfcD6+AQkDmtQ=</latexit>

p(x) = N (x ; 0, IN )
<latexit sha1_base64="lognS4lgRz+QMl2DcrtVuaoC40M=">AAACH3icbVDLSgMxFM3UV62vUZdugkVooZSZIiqIUHCjm1LBPqAzlEyaaUMzD5KMWIb+iRt/xY0LRcRd/8bMdBa19UDCyTn3knuPEzIqpGHMtNza+sbmVn67sLO7t3+gHx61RRBxTFo4YAHvOkgQRn3SklQy0g05QZ7DSMcZ3yZ+54lwQQP/UU5CYnto6FOXYiSV1NcvwpLlITly3Ph5WoY3MH1hxOLGdMGBVgVeJ5dRgff9RrmvF42qkQKuEjMjRZCh2dd/rEGAI4/4EjMkRM80QmnHiEuKGZkWrEiQEOExGpKeoj7yiLDjdL8pPFPKALoBV8eXMFUXO2LkCTHxHFWZTCyWvUT8z+tF0r2yY+qHkSQ+nn/kRgzKACZhwQHlBEs2UQRhTtWsEI8QR1iqSAsqBHN55VXSrlVNo2o+nBfrtSyOPDgBp6AETHAJ6uAONEELYPAC3sAH+NRetXftS/uel+a0rOcY/IE2+wVEBKB7</latexit><latexit sha1_base64="lognS4lgRz+QMl2DcrtVuaoC40M=">AAACH3icbVDLSgMxFM3UV62vUZdugkVooZSZIiqIUHCjm1LBPqAzlEyaaUMzD5KMWIb+iRt/xY0LRcRd/8bMdBa19UDCyTn3knuPEzIqpGHMtNza+sbmVn67sLO7t3+gHx61RRBxTFo4YAHvOkgQRn3SklQy0g05QZ7DSMcZ3yZ+54lwQQP/UU5CYnto6FOXYiSV1NcvwpLlITly3Ph5WoY3MH1hxOLGdMGBVgVeJ5dRgff9RrmvF42qkQKuEjMjRZCh2dd/rEGAI4/4EjMkRM80QmnHiEuKGZkWrEiQEOExGpKeoj7yiLDjdL8pPFPKALoBV8eXMFUXO2LkCTHxHFWZTCyWvUT8z+tF0r2yY+qHkSQ+nn/kRgzKACZhwQHlBEs2UQRhTtWsEI8QR1iqSAsqBHN55VXSrlVNo2o+nBfrtSyOPDgBp6AETHAJ6uAONEELYPAC3sAH+NRetXftS/uel+a0rOcY/IE2+wVEBKB7</latexit><latexit sha1_base64="lognS4lgRz+QMl2DcrtVuaoC40M=">AAACH3icbVDLSgMxFM3UV62vUZdugkVooZSZIiqIUHCjm1LBPqAzlEyaaUMzD5KMWIb+iRt/xY0LRcRd/8bMdBa19UDCyTn3knuPEzIqpGHMtNza+sbmVn67sLO7t3+gHx61RRBxTFo4YAHvOkgQRn3SklQy0g05QZ7DSMcZ3yZ+54lwQQP/UU5CYnto6FOXYiSV1NcvwpLlITly3Ph5WoY3MH1hxOLGdMGBVgVeJ5dRgff9RrmvF42qkQKuEjMjRZCh2dd/rEGAI4/4EjMkRM80QmnHiEuKGZkWrEiQEOExGpKeoj7yiLDjdL8pPFPKALoBV8eXMFUXO2LkCTHxHFWZTCyWvUT8z+tF0r2yY+qHkSQ+nn/kRgzKACZhwQHlBEs2UQRhTtWsEI8QR1iqSAsqBHN55VXSrlVNo2o+nBfrtSyOPDgBp6AETHAJ6uAONEELYPAC3sAH+NRetXftS/uel+a0rOcY/IE2+wVEBKB7</latexit><latexit sha1_base64="lognS4lgRz+QMl2DcrtVuaoC40M=">AAACH3icbVDLSgMxFM3UV62vUZdugkVooZSZIiqIUHCjm1LBPqAzlEyaaUMzD5KMWIb+iRt/xY0LRcRd/8bMdBa19UDCyTn3knuPEzIqpGHMtNza+sbmVn67sLO7t3+gHx61RRBxTFo4YAHvOkgQRn3SklQy0g05QZ7DSMcZ3yZ+54lwQQP/UU5CYnto6FOXYiSV1NcvwpLlITly3Ph5WoY3MH1hxOLGdMGBVgVeJ5dRgff9RrmvF42qkQKuEjMjRZCh2dd/rEGAI4/4EjMkRM80QmnHiEuKGZkWrEiQEOExGpKeoj7yiLDjdL8pPFPKALoBV8eXMFUXO2LkCTHxHFWZTCyWvUT8z+tF0r2yY+qHkSQ+nn/kRgzKACZhwQHlBEs2UQRhTtWsEI8QR1iqSAsqBHN55VXSrlVNo2o+nBfrtSyOPDgBp6AETHAJ6uAONEELYPAC3sAH+NRetXftS/uel+a0rOcY/IE2+wVEBKB7</latexit>

(Pinsker 1964)

I(T`;X) =
1

2
ln

h
(2⇡e)N` |W (`)...W (1)W (1)T ...W (`)T + ⌃|

i
� 1

2
ln

⇥
(2⇡e)N` |⌃|

⇤
<latexit sha1_base64="i84hYWBQCqxDShHhSd6y1ifdoqY="></latexit><latexit sha1_base64="i84hYWBQCqxDShHhSd6y1ifdoqY="></latexit><latexit sha1_base64="i84hYWBQCqxDShHhSd6y1ifdoqY="></latexit><latexit sha1_base64="i84hYWBQCqxDShHhSd6y1ifdoqY="></latexit>

x
<latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit><latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit><latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit><latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit>

t1
<latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit><latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit><latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit><latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit>

tL
<latexit sha1_base64="0IrYteFb6SejKkaTptbXyDqFcgo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjx4qGBsoSlls920SzebsPsilNC/4cWDild/jTf/jZs2B60OLAwz7/FmJ0ylMOi6X05lZXVtfaO6Wdva3tndq+8fPJgk04z7LJGJ7obUcCkU91Gg5N1UcxqHknfCyXXhdx65NiJR9zhNeT+mIyUiwShaKQhiiuMwynE2uB3UG27TnYP8JV5JGlCiPah/BsOEZTFXyCQ1pue5KfZzqlEwyWe1IDM8pWxCR7xnqaIxN/18nnlGTqwyJFGi7VNI5urPjZzGxkzj0E4WGc2yV4j/eb0Mo8t+LlSaIVdscSjKJMGEFAWQodCcoZxaQpkWNithY6opQ1tTzZbgLX/5L/HPmldN7+680XLLNqpwBMdwCh5cQAtuoA0+MEjhCV7g1cmcZ+fNeV+MVpxy5xB+wfn4BrGlkZk=</latexit><latexit sha1_base64="0IrYteFb6SejKkaTptbXyDqFcgo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjx4qGBsoSlls920SzebsPsilNC/4cWDild/jTf/jZs2B60OLAwz7/FmJ0ylMOi6X05lZXVtfaO6Wdva3tndq+8fPJgk04z7LJGJ7obUcCkU91Gg5N1UcxqHknfCyXXhdx65NiJR9zhNeT+mIyUiwShaKQhiiuMwynE2uB3UG27TnYP8JV5JGlCiPah/BsOEZTFXyCQ1pue5KfZzqlEwyWe1IDM8pWxCR7xnqaIxN/18nnlGTqwyJFGi7VNI5urPjZzGxkzj0E4WGc2yV4j/eb0Mo8t+LlSaIVdscSjKJMGEFAWQodCcoZxaQpkWNithY6opQ1tTzZbgLX/5L/HPmldN7+680XLLNqpwBMdwCh5cQAtuoA0+MEjhCV7g1cmcZ+fNeV+MVpxy5xB+wfn4BrGlkZk=</latexit><latexit sha1_base64="0IrYteFb6SejKkaTptbXyDqFcgo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjx4qGBsoSlls920SzebsPsilNC/4cWDild/jTf/jZs2B60OLAwz7/FmJ0ylMOi6X05lZXVtfaO6Wdva3tndq+8fPJgk04z7LJGJ7obUcCkU91Gg5N1UcxqHknfCyXXhdx65NiJR9zhNeT+mIyUiwShaKQhiiuMwynE2uB3UG27TnYP8JV5JGlCiPah/BsOEZTFXyCQ1pue5KfZzqlEwyWe1IDM8pWxCR7xnqaIxN/18nnlGTqwyJFGi7VNI5urPjZzGxkzj0E4WGc2yV4j/eb0Mo8t+LlSaIVdscSjKJMGEFAWQodCcoZxaQpkWNithY6opQ1tTzZbgLX/5L/HPmldN7+680XLLNqpwBMdwCh5cQAtuoA0+MEjhCV7g1cmcZ+fNeV+MVpxy5xB+wfn4BrGlkZk=</latexit><latexit sha1_base64="0IrYteFb6SejKkaTptbXyDqFcgo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjx4qGBsoSlls920SzebsPsilNC/4cWDild/jTf/jZs2B60OLAwz7/FmJ0ylMOi6X05lZXVtfaO6Wdva3tndq+8fPJgk04z7LJGJ7obUcCkU91Gg5N1UcxqHknfCyXXhdx65NiJR9zhNeT+mIyUiwShaKQhiiuMwynE2uB3UG27TnYP8JV5JGlCiPah/BsOEZTFXyCQ1pue5KfZzqlEwyWe1IDM8pWxCR7xnqaIxN/18nnlGTqwyJFGi7VNI5urPjZzGxkzj0E4WGc2yV4j/eb0Mo8t+LlSaIVdscSjKJMGEFAWQodCcoZxaQpkWNithY6opQ1tTzZbgLX/5L/HPmldN7+680XLLNqpwBMdwCh5cQAtuoA0+MEjhCV7g1cmcZ+fNeV+MVpxy5xB+wfn4BrGlkZk=</latexit>

ŷ
<latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit><latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit><latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit><latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit>

WL
<latexit sha1_base64="DY5DKwbm97PgkgXhC7DBJuIX0UY=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiSGPnYFNy5cVDS20IYymU7aoZNJmJkIJfQT3LhQcesfufNvnLQVVPTAhcM593LvPWHKmdIIfVgrq2vrG5ulrfL2zu7efuXg8E4lmSTUJwlPZDfEinImqK+Z5rSbSorjkNNOOLko/M49lYol4lZPUxrEeCRYxAjWRrrpDK4GlSqym42a69UgshGqO65TELfunXvQMUqBKliiPai894cJyWIqNOFYqZ6DUh3kWGpGOJ2V+5miKSYTPKI9QwWOqQry+akzeGqUIYwSaUpoOFe/T+Q4Vmoah6YzxnqsfnuF+JfXy3TUCHIm0kxTQRaLooxDncDibzhkkhLNp4ZgIpm5FZIxlphok07ZhPD1Kfyf+K7dtJ1rr9pCyzRK4BicgDPggDpogUvQBj4gYAQewBN4trj1aL1Yr4vWFWs5cwR+wHr7BMqEjZ4=</latexit><latexit sha1_base64="DY5DKwbm97PgkgXhC7DBJuIX0UY=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiSGPnYFNy5cVDS20IYymU7aoZNJmJkIJfQT3LhQcesfufNvnLQVVPTAhcM593LvPWHKmdIIfVgrq2vrG5ulrfL2zu7efuXg8E4lmSTUJwlPZDfEinImqK+Z5rSbSorjkNNOOLko/M49lYol4lZPUxrEeCRYxAjWRrrpDK4GlSqym42a69UgshGqO65TELfunXvQMUqBKliiPai894cJyWIqNOFYqZ6DUh3kWGpGOJ2V+5miKSYTPKI9QwWOqQry+akzeGqUIYwSaUpoOFe/T+Q4Vmoah6YzxnqsfnuF+JfXy3TUCHIm0kxTQRaLooxDncDibzhkkhLNp4ZgIpm5FZIxlphok07ZhPD1Kfyf+K7dtJ1rr9pCyzRK4BicgDPggDpogUvQBj4gYAQewBN4trj1aL1Yr4vWFWs5cwR+wHr7BMqEjZ4=</latexit><latexit sha1_base64="DY5DKwbm97PgkgXhC7DBJuIX0UY=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiSGPnYFNy5cVDS20IYymU7aoZNJmJkIJfQT3LhQcesfufNvnLQVVPTAhcM593LvPWHKmdIIfVgrq2vrG5ulrfL2zu7efuXg8E4lmSTUJwlPZDfEinImqK+Z5rSbSorjkNNOOLko/M49lYol4lZPUxrEeCRYxAjWRrrpDK4GlSqym42a69UgshGqO65TELfunXvQMUqBKliiPai894cJyWIqNOFYqZ6DUh3kWGpGOJ2V+5miKSYTPKI9QwWOqQry+akzeGqUIYwSaUpoOFe/T+Q4Vmoah6YzxnqsfnuF+JfXy3TUCHIm0kxTQRaLooxDncDibzhkkhLNp4ZgIpm5FZIxlphok07ZhPD1Kfyf+K7dtJ1rr9pCyzRK4BicgDPggDpogUvQBj4gYAQewBN4trj1aL1Yr4vWFWs5cwR+wHr7BMqEjZ4=</latexit><latexit sha1_base64="DY5DKwbm97PgkgXhC7DBJuIX0UY=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiSGPnYFNy5cVDS20IYymU7aoZNJmJkIJfQT3LhQcesfufNvnLQVVPTAhcM593LvPWHKmdIIfVgrq2vrG5ulrfL2zu7efuXg8E4lmSTUJwlPZDfEinImqK+Z5rSbSorjkNNOOLko/M49lYol4lZPUxrEeCRYxAjWRrrpDK4GlSqym42a69UgshGqO65TELfunXvQMUqBKliiPai894cJyWIqNOFYqZ6DUh3kWGpGOJ2V+5miKSYTPKI9QwWOqQry+akzeGqUIYwSaUpoOFe/T+Q4Vmoah6YzxnqsfnuF+JfXy3TUCHIm0kxTQRaLooxDncDibzhkkhLNp4ZgIpm5FZIxlphok07ZhPD1Kfyf+K7dtJ1rr9pCyzRK4BicgDPggDpogUvQBj4gYAQewBN4trj1aL1Yr4vWFWs5cwR+wHr7BMqEjZ4=</latexit>

W1
<latexit sha1_base64="+4aZkK91Xd1dfzPV9VTJoVnUoeE=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdOsNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BobONgw==</latexit><latexit sha1_base64="+4aZkK91Xd1dfzPV9VTJoVnUoeE=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdOsNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BobONgw==</latexit><latexit sha1_base64="+4aZkK91Xd1dfzPV9VTJoVnUoeE=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdOsNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BobONgw==</latexit><latexit sha1_base64="+4aZkK91Xd1dfzPV9VTJoVnUoeE=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdOsNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BobONgw==</latexit>

W2
<latexit sha1_base64="rQ77wjdxh6MK4IjXFbOr2z4qjAc=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdusNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BozaNhA==</latexit><latexit sha1_base64="rQ77wjdxh6MK4IjXFbOr2z4qjAc=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdusNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BozaNhA==</latexit><latexit sha1_base64="rQ77wjdxh6MK4IjXFbOr2z4qjAc=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdusNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BozaNhA==</latexit><latexit sha1_base64="rQ77wjdxh6MK4IjXFbOr2z4qjAc=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdusNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BozaNhA==</latexit>



Replica formula for entropies:
model of stochastic multilayer networks

Given
•

• Kwon factorized input distribution

• Orthogonally invariant random  weight matrices

Result: The entropy of each layer in the thermodynamic (=large size) limit is 

lim
N0!1

1

N0
H(T`) = min extr

A,V,Ã,Ṽ
�`(A,V, Ã, Ṽ)

<latexit sha1_base64="SM2EAepcPanfpeLB7YXQ7QaEXJw="></latexit><latexit sha1_base64="SM2EAepcPanfpeLB7YXQ7QaEXJw="></latexit><latexit sha1_base64="SM2EAepcPanfpeLB7YXQ7QaEXJw="></latexit><latexit sha1_base64="SM2EAepcPanfpeLB7YXQ7QaEXJw="></latexit>

PX(x) =
Y

i

P0(xi)
<latexit sha1_base64="7O1xsFEgMWRNLOFysaiGcwPKMxk=">AAACCnicbVDLSsNAFJ3UV62vqEs3Q4vQbkpSBHUhFNy4jGBsoQlhMpm0QycPZibSErp346+4caHi1i9w5984abPQ1gMXDufcy733+CmjQhrGt1ZZW9/Y3Kpu13Z29/YP9MOje5FkHBMbJyzhfR8JwmhMbEklI/2UExT5jPT88XXh9x4IFzSJ7+Q0JW6EhjENKUZSSZ5et7x+04mQHPlhPpm14BV0Up4EHoWWZzQnHm15esNoG3PAVWKWpAFKWJ7+5QQJziISS8yQEAPTSKWbIy4pZmRWczJBUoTHaEgGisYoIsLN57/M4KlSAhgmXFUs4Vz9PZGjSIhp5KvO4mqx7BXif94gk+GFm9M4zSSJ8WJRmDEoE1gEAwPKCZZsqgjCnKpbIR4hjrBU8dVUCObyy6vE7rQv2+btWaPbKdOoghNQB01ggnPQBTfAAjbA4BE8g1fwpj1pL9q79rForWjlzDH4A+3zB/sUmT8=</latexit><latexit sha1_base64="7O1xsFEgMWRNLOFysaiGcwPKMxk=">AAACCnicbVDLSsNAFJ3UV62vqEs3Q4vQbkpSBHUhFNy4jGBsoQlhMpm0QycPZibSErp346+4caHi1i9w5984abPQ1gMXDufcy733+CmjQhrGt1ZZW9/Y3Kpu13Z29/YP9MOje5FkHBMbJyzhfR8JwmhMbEklI/2UExT5jPT88XXh9x4IFzSJ7+Q0JW6EhjENKUZSSZ5et7x+04mQHPlhPpm14BV0Up4EHoWWZzQnHm15esNoG3PAVWKWpAFKWJ7+5QQJziISS8yQEAPTSKWbIy4pZmRWczJBUoTHaEgGisYoIsLN57/M4KlSAhgmXFUs4Vz9PZGjSIhp5KvO4mqx7BXif94gk+GFm9M4zSSJ8WJRmDEoE1gEAwPKCZZsqgjCnKpbIR4hjrBU8dVUCObyy6vE7rQv2+btWaPbKdOoghNQB01ggnPQBTfAAjbA4BE8g1fwpj1pL9q79rForWjlzDH4A+3zB/sUmT8=</latexit><latexit sha1_base64="7O1xsFEgMWRNLOFysaiGcwPKMxk=">AAACCnicbVDLSsNAFJ3UV62vqEs3Q4vQbkpSBHUhFNy4jGBsoQlhMpm0QycPZibSErp346+4caHi1i9w5984abPQ1gMXDufcy733+CmjQhrGt1ZZW9/Y3Kpu13Z29/YP9MOje5FkHBMbJyzhfR8JwmhMbEklI/2UExT5jPT88XXh9x4IFzSJ7+Q0JW6EhjENKUZSSZ5et7x+04mQHPlhPpm14BV0Up4EHoWWZzQnHm15esNoG3PAVWKWpAFKWJ7+5QQJziISS8yQEAPTSKWbIy4pZmRWczJBUoTHaEgGisYoIsLN57/M4KlSAhgmXFUs4Vz9PZGjSIhp5KvO4mqx7BXif94gk+GFm9M4zSSJ8WJRmDEoE1gEAwPKCZZsqgjCnKpbIR4hjrBU8dVUCObyy6vE7rQv2+btWaPbKdOoghNQB01ggnPQBTfAAjbA4BE8g1fwpj1pL9q79rForWjlzDH4A+3zB/sUmT8=</latexit><latexit sha1_base64="7O1xsFEgMWRNLOFysaiGcwPKMxk=">AAACCnicbVDLSsNAFJ3UV62vqEs3Q4vQbkpSBHUhFNy4jGBsoQlhMpm0QycPZibSErp346+4caHi1i9w5984abPQ1gMXDufcy733+CmjQhrGt1ZZW9/Y3Kpu13Z29/YP9MOje5FkHBMbJyzhfR8JwmhMbEklI/2UExT5jPT88XXh9x4IFzSJ7+Q0JW6EhjENKUZSSZ5et7x+04mQHPlhPpm14BV0Up4EHoWWZzQnHm15esNoG3PAVWKWpAFKWJ7+5QQJziISS8yQEAPTSKWbIy4pZmRWczJBUoTHaEgGisYoIsLN57/M4KlSAhgmXFUs4Vz9PZGjSIhp5KvO4mqx7BXif94gk+GFm9M4zSSJ8WJRmDEoE1gEAwPKCZZsqgjCnKpbIR4hjrBU8dVUCObyy6vE7rQv2+btWaPbKdOoghNQB01ggnPQBTfAAjbA4BE8g1fwpj1pL9q79rForWjlzDH4A+3zB/sUmT8=</latexit>

M. G., A. Manoel, C. Luneau, J. Barbier, N. Macris, F. Krzakala, L. Zdeborová - arXiv:1805.09785 – NIPS 2018

= ⇥ ⇥

W (`)
<latexit sha1_base64="uoAoq+YfcFzHj3kxIvpLZD5yLCk=">AAAB8XicbZBNS8NAEIYnftb6VfXoZbEIFaQkIuix4MVjBfuBbSyb7aRdutmE3Y1QQv+FFw+KePXfePPfuG1z0NYXFh7emWFn3iARXBvX/XZWVtfWNzYLW8Xtnd29/dLBYVPHqWLYYLGIVTugGgWX2DDcCGwnCmkUCGwFo5tpvfWESvNY3ptxgn5EB5KHnFFjrYfWY1bpohBnk16p7FbdmcgyeDmUIVe9V/rq9mOWRigNE1Trjucmxs+oMpwJnBS7qcaEshEdYMeipBFqP5ttPCGn1umTMFb2SUNm7u+JjEZaj6PAdkbUDPVibWr+V+ukJrz2My6T1KBk84/CVBATk+n5pM8VMiPGFihT3O5K2JAqyowNqWhD8BZPXobmRdWzfHdZrp3ncRTgGE6gAh5cQQ1uoQ4NYCDhGV7hzdHOi/PufMxbV5x85gj+yPn8AfcwkF8=</latexit><latexit sha1_base64="uoAoq+YfcFzHj3kxIvpLZD5yLCk=">AAAB8XicbZBNS8NAEIYnftb6VfXoZbEIFaQkIuix4MVjBfuBbSyb7aRdutmE3Y1QQv+FFw+KePXfePPfuG1z0NYXFh7emWFn3iARXBvX/XZWVtfWNzYLW8Xtnd29/dLBYVPHqWLYYLGIVTugGgWX2DDcCGwnCmkUCGwFo5tpvfWESvNY3ptxgn5EB5KHnFFjrYfWY1bpohBnk16p7FbdmcgyeDmUIVe9V/rq9mOWRigNE1Trjucmxs+oMpwJnBS7qcaEshEdYMeipBFqP5ttPCGn1umTMFb2SUNm7u+JjEZaj6PAdkbUDPVibWr+V+ukJrz2My6T1KBk84/CVBATk+n5pM8VMiPGFihT3O5K2JAqyowNqWhD8BZPXobmRdWzfHdZrp3ncRTgGE6gAh5cQQ1uoQ4NYCDhGV7hzdHOi/PufMxbV5x85gj+yPn8AfcwkF8=</latexit><latexit sha1_base64="uoAoq+YfcFzHj3kxIvpLZD5yLCk=">AAAB8XicbZBNS8NAEIYnftb6VfXoZbEIFaQkIuix4MVjBfuBbSyb7aRdutmE3Y1QQv+FFw+KePXfePPfuG1z0NYXFh7emWFn3iARXBvX/XZWVtfWNzYLW8Xtnd29/dLBYVPHqWLYYLGIVTugGgWX2DDcCGwnCmkUCGwFo5tpvfWESvNY3ptxgn5EB5KHnFFjrYfWY1bpohBnk16p7FbdmcgyeDmUIVe9V/rq9mOWRigNE1Trjucmxs+oMpwJnBS7qcaEshEdYMeipBFqP5ttPCGn1umTMFb2SUNm7u+JjEZaj6PAdkbUDPVibWr+V+ukJrz2My6T1KBk84/CVBATk+n5pM8VMiPGFihT3O5K2JAqyowNqWhD8BZPXobmRdWzfHdZrp3ncRTgGE6gAh5cQQ1uoQ4NYCDhGV7hzdHOi/PufMxbV5x85gj+yPn8AfcwkF8=</latexit><latexit sha1_base64="uoAoq+YfcFzHj3kxIvpLZD5yLCk=">AAAB8XicbZBNS8NAEIYnftb6VfXoZbEIFaQkIuix4MVjBfuBbSyb7aRdutmE3Y1QQv+FFw+KePXfePPfuG1z0NYXFh7emWFn3iARXBvX/XZWVtfWNzYLW8Xtnd29/dLBYVPHqWLYYLGIVTugGgWX2DDcCGwnCmkUCGwFo5tpvfWESvNY3ptxgn5EB5KHnFFjrYfWY1bpohBnk16p7FbdmcgyeDmUIVe9V/rq9mOWRigNE1Trjucmxs+oMpwJnBS7qcaEshEdYMeipBFqP5ttPCGn1umTMFb2SUNm7u+JjEZaj6PAdkbUDPVibWr+V+ukJrz2My6T1KBk84/CVBATk+n5pM8VMiPGFihT3O5K2JAqyowNqWhD8BZPXobmRdWzfHdZrp3ncRTgGE6gAh5cQQ1uoQ4NYCDhGV7hzdHOi/PufMxbV5x85gj+yPn8AfcwkF8=</latexit>

U (`)
<latexit sha1_base64="PArV7xQsQBxZzdhiR1DCLsq21lc=">AAAB8XicbZBNSwMxEIZn/az1q+rRS7AIFaTsiqDHghePFdy22K4lm07b0Gx2SbJCWfovvHhQxKv/xpv/xrTdg7a+EHh4Z4bMvGEiuDau++2srK6tb2wWtorbO7t7+6WDw4aOU8XQZ7GIVSukGgWX6BtuBLYShTQKBTbD0c203nxCpXks7804wSCiA8n7nFFjrQf/Mat0UIizSbdUdqvuTGQZvBzKkKveLX11ejFLI5SGCap123MTE2RUGc4EToqdVGNC2YgOsG1R0gh1kM02npBT6/RIP1b2SUNm7u+JjEZaj6PQdkbUDPVibWr+V2unpn8dZFwmqUHJ5h/1U0FMTKbnkx5XyIwYW6BMcbsrYUOqKDM2pKINwVs8eRkaF1XP8t1luXaex1GAYziBCnhwBTW4hTr4wEDCM7zCm6OdF+fd+Zi3rjj5zBH8kfP5A/QWkF0=</latexit><latexit sha1_base64="PArV7xQsQBxZzdhiR1DCLsq21lc=">AAAB8XicbZBNSwMxEIZn/az1q+rRS7AIFaTsiqDHghePFdy22K4lm07b0Gx2SbJCWfovvHhQxKv/xpv/xrTdg7a+EHh4Z4bMvGEiuDau++2srK6tb2wWtorbO7t7+6WDw4aOU8XQZ7GIVSukGgWX6BtuBLYShTQKBTbD0c203nxCpXks7804wSCiA8n7nFFjrQf/Mat0UIizSbdUdqvuTGQZvBzKkKveLX11ejFLI5SGCap123MTE2RUGc4EToqdVGNC2YgOsG1R0gh1kM02npBT6/RIP1b2SUNm7u+JjEZaj6PQdkbUDPVibWr+V2unpn8dZFwmqUHJ5h/1U0FMTKbnkx5XyIwYW6BMcbsrYUOqKDM2pKINwVs8eRkaF1XP8t1luXaex1GAYziBCnhwBTW4hTr4wEDCM7zCm6OdF+fd+Zi3rjj5zBH8kfP5A/QWkF0=</latexit><latexit sha1_base64="PArV7xQsQBxZzdhiR1DCLsq21lc=">AAAB8XicbZBNSwMxEIZn/az1q+rRS7AIFaTsiqDHghePFdy22K4lm07b0Gx2SbJCWfovvHhQxKv/xpv/xrTdg7a+EHh4Z4bMvGEiuDau++2srK6tb2wWtorbO7t7+6WDw4aOU8XQZ7GIVSukGgWX6BtuBLYShTQKBTbD0c203nxCpXks7804wSCiA8n7nFFjrQf/Mat0UIizSbdUdqvuTGQZvBzKkKveLX11ejFLI5SGCap123MTE2RUGc4EToqdVGNC2YgOsG1R0gh1kM02npBT6/RIP1b2SUNm7u+JjEZaj6PQdkbUDPVibWr+V2unpn8dZFwmqUHJ5h/1U0FMTKbnkx5XyIwYW6BMcbsrYUOqKDM2pKINwVs8eRkaF1XP8t1luXaex1GAYziBCnhwBTW4hTr4wEDCM7zCm6OdF+fd+Zi3rjj5zBH8kfP5A/QWkF0=</latexit><latexit sha1_base64="PArV7xQsQBxZzdhiR1DCLsq21lc=">AAAB8XicbZBNSwMxEIZn/az1q+rRS7AIFaTsiqDHghePFdy22K4lm07b0Gx2SbJCWfovvHhQxKv/xpv/xrTdg7a+EHh4Z4bMvGEiuDau++2srK6tb2wWtorbO7t7+6WDw4aOU8XQZ7GIVSukGgWX6BtuBLYShTQKBTbD0c203nxCpXks7804wSCiA8n7nFFjrQf/Mat0UIizSbdUdqvuTGQZvBzKkKveLX11ejFLI5SGCap123MTE2RUGc4EToqdVGNC2YgOsG1R0gh1kM02npBT6/RIP1b2SUNm7u+JjEZaj6PQdkbUDPVibWr+V2unpn8dZFwmqUHJ5h/1U0FMTKbnkx5XyIwYW6BMcbsrYUOqKDM2pKINwVs8eRkaF1XP8t1luXaex1GAYziBCnhwBTW4hTr4wEDCM7zCm6OdF+fd+Zi3rjj5zBH8kfP5A/QWkF0=</latexit>

S(`)
<latexit sha1_base64="/C1dx+2n9oCInlmeIcZVnQ61kxg=">AAAB8XicbZBNSwMxEIZn61etX1WPXoJFqCBlVwQ9Frx4rGg/sF1LNp22odnskmSFsvRfePGgiFf/jTf/jWm7B219IfDwzgyZeYNYcG1c99vJrayurW/kNwtb2zu7e8X9g4aOEsWwziIRqVZANQousW64EdiKFdIwENgMRtfTevMJleaRvDfjGP2QDiTvc0aNtR7uHtNyB4U4nXSLJbfizkSWwcugBJlq3eJXpxexJERpmKBatz03Nn5KleFM4KTQSTTGlI3oANsWJQ1R++ls4wk5sU6P9CNlnzRk5v6eSGmo9TgMbGdIzVAv1qbmf7V2YvpXfsplnBiUbP5RPxHERGR6PulxhcyIsQXKFLe7EjakijJjQyrYELzFk5ehcV7xLN9elKpnWRx5OIJjKIMHl1CFG6hBHRhIeIZXeHO08+K8Ox/z1pyTzRzCHzmfP/D8kFs=</latexit><latexit sha1_base64="/C1dx+2n9oCInlmeIcZVnQ61kxg=">AAAB8XicbZBNSwMxEIZn61etX1WPXoJFqCBlVwQ9Frx4rGg/sF1LNp22odnskmSFsvRfePGgiFf/jTf/jWm7B219IfDwzgyZeYNYcG1c99vJrayurW/kNwtb2zu7e8X9g4aOEsWwziIRqVZANQousW64EdiKFdIwENgMRtfTevMJleaRvDfjGP2QDiTvc0aNtR7uHtNyB4U4nXSLJbfizkSWwcugBJlq3eJXpxexJERpmKBatz03Nn5KleFM4KTQSTTGlI3oANsWJQ1R++ls4wk5sU6P9CNlnzRk5v6eSGmo9TgMbGdIzVAv1qbmf7V2YvpXfsplnBiUbP5RPxHERGR6PulxhcyIsQXKFLe7EjakijJjQyrYELzFk5ehcV7xLN9elKpnWRx5OIJjKIMHl1CFG6hBHRhIeIZXeHO08+K8Ox/z1pyTzRzCHzmfP/D8kFs=</latexit><latexit sha1_base64="/C1dx+2n9oCInlmeIcZVnQ61kxg=">AAAB8XicbZBNSwMxEIZn61etX1WPXoJFqCBlVwQ9Frx4rGg/sF1LNp22odnskmSFsvRfePGgiFf/jTf/jWm7B219IfDwzgyZeYNYcG1c99vJrayurW/kNwtb2zu7e8X9g4aOEsWwziIRqVZANQousW64EdiKFdIwENgMRtfTevMJleaRvDfjGP2QDiTvc0aNtR7uHtNyB4U4nXSLJbfizkSWwcugBJlq3eJXpxexJERpmKBatz03Nn5KleFM4KTQSTTGlI3oANsWJQ1R++ls4wk5sU6P9CNlnzRk5v6eSGmo9TgMbGdIzVAv1qbmf7V2YvpXfsplnBiUbP5RPxHERGR6PulxhcyIsQXKFLe7EjakijJjQyrYELzFk5ehcV7xLN9elKpnWRx5OIJjKIMHl1CFG6hBHRhIeIZXeHO08+K8Ox/z1pyTzRzCHzmfP/D8kFs=</latexit><latexit sha1_base64="/C1dx+2n9oCInlmeIcZVnQ61kxg=">AAAB8XicbZBNSwMxEIZn61etX1WPXoJFqCBlVwQ9Frx4rGg/sF1LNp22odnskmSFsvRfePGgiFf/jTf/jWm7B219IfDwzgyZeYNYcG1c99vJrayurW/kNwtb2zu7e8X9g4aOEsWwziIRqVZANQousW64EdiKFdIwENgMRtfTevMJleaRvDfjGP2QDiTvc0aNtR7uHtNyB4U4nXSLJbfizkSWwcugBJlq3eJXpxexJERpmKBatz03Nn5KleFM4KTQSTTGlI3oANsWJQ1R++ls4wk5sU6P9CNlnzRk5v6eSGmo9TgMbGdIzVAv1qbmf7V2YvpXfsplnBiUbP5RPxHERGR6PulxhcyIsQXKFLe7EjakijJjQyrYELzFk5ehcV7xLN9elKpnWRx5OIJjKIMHl1CFG6hBHRhIeIZXeHO08+K8Ox/z1pyTzRzCHzmfP/D8kFs=</latexit>

V (`)|
<latexit sha1_base64="s0YsYah2Ha3aG2jfn+wWSIX5nsc=">AAAB/XicbZDJSgNBEIZrXGPcxuXmpTEIESTMiKDHgBePEcwCyRh6OpWkSU/P0N0jxCH4Kl48KOLV9/Dm29hZDpr4Q8PHX1VU9R8mgmvjed/O0vLK6tp6biO/ubW9s+vu7dd0nCqGVRaLWDVCqlFwiVXDjcBGopBGocB6OLge1+sPqDSP5Z0ZJhhEtCd5lzNqrNV2D2v3WbGFQpySFpcGFaNi1HYLXsmbiCyCP4MCzFRpu1+tTszSCKVhgmrd9L3EBBlVhjOBo3wr1ZhQNqA9bFqUNEIdZJPrR+TEOh3SjZV90pCJ+3sio5HWwyi0nRE1fT1fG5v/1Zqp6V4FGZdJalCy6aJuKoiJyTgK0uEKmRFDC5Qpbm8lrE8VZTYGnbch+PNfXoTaecm3fHtRKJ/N4sjBERxDEXy4hDLcQAWqwOARnuEV3pwn58V5dz6mrUvObOYA/sj5/AHXKZTB</latexit><latexit sha1_base64="s0YsYah2Ha3aG2jfn+wWSIX5nsc=">AAAB/XicbZDJSgNBEIZrXGPcxuXmpTEIESTMiKDHgBePEcwCyRh6OpWkSU/P0N0jxCH4Kl48KOLV9/Dm29hZDpr4Q8PHX1VU9R8mgmvjed/O0vLK6tp6biO/ubW9s+vu7dd0nCqGVRaLWDVCqlFwiVXDjcBGopBGocB6OLge1+sPqDSP5Z0ZJhhEtCd5lzNqrNV2D2v3WbGFQpySFpcGFaNi1HYLXsmbiCyCP4MCzFRpu1+tTszSCKVhgmrd9L3EBBlVhjOBo3wr1ZhQNqA9bFqUNEIdZJPrR+TEOh3SjZV90pCJ+3sio5HWwyi0nRE1fT1fG5v/1Zqp6V4FGZdJalCy6aJuKoiJyTgK0uEKmRFDC5Qpbm8lrE8VZTYGnbch+PNfXoTaecm3fHtRKJ/N4sjBERxDEXy4hDLcQAWqwOARnuEV3pwn58V5dz6mrUvObOYA/sj5/AHXKZTB</latexit><latexit sha1_base64="s0YsYah2Ha3aG2jfn+wWSIX5nsc=">AAAB/XicbZDJSgNBEIZrXGPcxuXmpTEIESTMiKDHgBePEcwCyRh6OpWkSU/P0N0jxCH4Kl48KOLV9/Dm29hZDpr4Q8PHX1VU9R8mgmvjed/O0vLK6tp6biO/ubW9s+vu7dd0nCqGVRaLWDVCqlFwiVXDjcBGopBGocB6OLge1+sPqDSP5Z0ZJhhEtCd5lzNqrNV2D2v3WbGFQpySFpcGFaNi1HYLXsmbiCyCP4MCzFRpu1+tTszSCKVhgmrd9L3EBBlVhjOBo3wr1ZhQNqA9bFqUNEIdZJPrR+TEOh3SjZV90pCJ+3sio5HWwyi0nRE1fT1fG5v/1Zqp6V4FGZdJalCy6aJuKoiJyTgK0uEKmRFDC5Qpbm8lrE8VZTYGnbch+PNfXoTaecm3fHtRKJ/N4sjBERxDEXy4hDLcQAWqwOARnuEV3pwn58V5dz6mrUvObOYA/sj5/AHXKZTB</latexit><latexit sha1_base64="s0YsYah2Ha3aG2jfn+wWSIX5nsc=">AAAB/XicbZDJSgNBEIZrXGPcxuXmpTEIESTMiKDHgBePEcwCyRh6OpWkSU/P0N0jxCH4Kl48KOLV9/Dm29hZDpr4Q8PHX1VU9R8mgmvjed/O0vLK6tp6biO/ubW9s+vu7dd0nCqGVRaLWDVCqlFwiVXDjcBGopBGocB6OLge1+sPqDSP5Z0ZJhhEtCd5lzNqrNV2D2v3WbGFQpySFpcGFaNi1HYLXsmbiCyCP4MCzFRpu1+tTszSCKVhgmrd9L3EBBlVhjOBo3wr1ZhQNqA9bFqUNEIdZJPrR+TEOh3SjZV90pCJ+3sio5HWwyi0nRE1fT1fG5v/1Zqp6V4FGZdJalCy6aJuKoiJyTgK0uEKmRFDC5Qpbm8lrE8VZTYGnbch+PNfXoTaecm3fHtRKJ/N4sjBERxDEXy4hDLcQAWqwOARnuEV3pwn58V5dz6mrUvObOYA/sj5/AHXKZTB</latexit>

i.i.d. from Haar
arbitrary diagonal

t` = f✏(W
(`)f✏(W

(`�1) · · · f✏(W(1)x) · · · ))
<latexit sha1_base64="YGf5qKV0EITEg9QdNnFGAprtEzA="></latexit><latexit sha1_base64="YGf5qKV0EITEg9QdNnFGAprtEzA="></latexit><latexit sha1_base64="YGf5qKV0EITEg9QdNnFGAprtEzA="></latexit><latexit sha1_base64="YGf5qKV0EITEg9QdNnFGAprtEzA="></latexit>

x
<latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit><latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit><latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit><latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit>

t1
<latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit><latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit><latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit><latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit>

tL
<latexit sha1_base64="0IrYteFb6SejKkaTptbXyDqFcgo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjx4qGBsoSlls920SzebsPsilNC/4cWDild/jTf/jZs2B60OLAwz7/FmJ0ylMOi6X05lZXVtfaO6Wdva3tndq+8fPJgk04z7LJGJ7obUcCkU91Gg5N1UcxqHknfCyXXhdx65NiJR9zhNeT+mIyUiwShaKQhiiuMwynE2uB3UG27TnYP8JV5JGlCiPah/BsOEZTFXyCQ1pue5KfZzqlEwyWe1IDM8pWxCR7xnqaIxN/18nnlGTqwyJFGi7VNI5urPjZzGxkzj0E4WGc2yV4j/eb0Mo8t+LlSaIVdscSjKJMGEFAWQodCcoZxaQpkWNithY6opQ1tTzZbgLX/5L/HPmldN7+680XLLNqpwBMdwCh5cQAtuoA0+MEjhCV7g1cmcZ+fNeV+MVpxy5xB+wfn4BrGlkZk=</latexit><latexit sha1_base64="0IrYteFb6SejKkaTptbXyDqFcgo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjx4qGBsoSlls920SzebsPsilNC/4cWDild/jTf/jZs2B60OLAwz7/FmJ0ylMOi6X05lZXVtfaO6Wdva3tndq+8fPJgk04z7LJGJ7obUcCkU91Gg5N1UcxqHknfCyXXhdx65NiJR9zhNeT+mIyUiwShaKQhiiuMwynE2uB3UG27TnYP8JV5JGlCiPah/BsOEZTFXyCQ1pue5KfZzqlEwyWe1IDM8pWxCR7xnqaIxN/18nnlGTqwyJFGi7VNI5urPjZzGxkzj0E4WGc2yV4j/eb0Mo8t+LlSaIVdscSjKJMGEFAWQodCcoZxaQpkWNithY6opQ1tTzZbgLX/5L/HPmldN7+680XLLNqpwBMdwCh5cQAtuoA0+MEjhCV7g1cmcZ+fNeV+MVpxy5xB+wfn4BrGlkZk=</latexit><latexit sha1_base64="0IrYteFb6SejKkaTptbXyDqFcgo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjx4qGBsoSlls920SzebsPsilNC/4cWDild/jTf/jZs2B60OLAwz7/FmJ0ylMOi6X05lZXVtfaO6Wdva3tndq+8fPJgk04z7LJGJ7obUcCkU91Gg5N1UcxqHknfCyXXhdx65NiJR9zhNeT+mIyUiwShaKQhiiuMwynE2uB3UG27TnYP8JV5JGlCiPah/BsOEZTFXyCQ1pue5KfZzqlEwyWe1IDM8pWxCR7xnqaIxN/18nnlGTqwyJFGi7VNI5urPjZzGxkzj0E4WGc2yV4j/eb0Mo8t+LlSaIVdscSjKJMGEFAWQodCcoZxaQpkWNithY6opQ1tTzZbgLX/5L/HPmldN7+680XLLNqpwBMdwCh5cQAtuoA0+MEjhCV7g1cmcZ+fNeV+MVpxy5xB+wfn4BrGlkZk=</latexit><latexit sha1_base64="0IrYteFb6SejKkaTptbXyDqFcgo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjx4qGBsoSlls920SzebsPsilNC/4cWDild/jTf/jZs2B60OLAwz7/FmJ0ylMOi6X05lZXVtfaO6Wdva3tndq+8fPJgk04z7LJGJ7obUcCkU91Gg5N1UcxqHknfCyXXhdx65NiJR9zhNeT+mIyUiwShaKQhiiuMwynE2uB3UG27TnYP8JV5JGlCiPah/BsOEZTFXyCQ1pue5KfZzqlEwyWe1IDM8pWxCR7xnqaIxN/18nnlGTqwyJFGi7VNI5urPjZzGxkzj0E4WGc2yV4j/eb0Mo8t+LlSaIVdscSjKJMGEFAWQodCcoZxaQpkWNithY6opQ1tTzZbgLX/5L/HPmldN7+680XLLNqpwBMdwCh5cQAtuoA0+MEjhCV7g1cmcZ+fNeV+MVpxy5xB+wfn4BrGlkZk=</latexit>

ŷ
<latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit><latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit><latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit><latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit>

WL
<latexit sha1_base64="DY5DKwbm97PgkgXhC7DBJuIX0UY=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiSGPnYFNy5cVDS20IYymU7aoZNJmJkIJfQT3LhQcesfufNvnLQVVPTAhcM593LvPWHKmdIIfVgrq2vrG5ulrfL2zu7efuXg8E4lmSTUJwlPZDfEinImqK+Z5rSbSorjkNNOOLko/M49lYol4lZPUxrEeCRYxAjWRrrpDK4GlSqym42a69UgshGqO65TELfunXvQMUqBKliiPai894cJyWIqNOFYqZ6DUh3kWGpGOJ2V+5miKSYTPKI9QwWOqQry+akzeGqUIYwSaUpoOFe/T+Q4Vmoah6YzxnqsfnuF+JfXy3TUCHIm0kxTQRaLooxDncDibzhkkhLNp4ZgIpm5FZIxlphok07ZhPD1Kfyf+K7dtJ1rr9pCyzRK4BicgDPggDpogUvQBj4gYAQewBN4trj1aL1Yr4vWFWs5cwR+wHr7BMqEjZ4=</latexit><latexit sha1_base64="DY5DKwbm97PgkgXhC7DBJuIX0UY=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiSGPnYFNy5cVDS20IYymU7aoZNJmJkIJfQT3LhQcesfufNvnLQVVPTAhcM593LvPWHKmdIIfVgrq2vrG5ulrfL2zu7efuXg8E4lmSTUJwlPZDfEinImqK+Z5rSbSorjkNNOOLko/M49lYol4lZPUxrEeCRYxAjWRrrpDK4GlSqym42a69UgshGqO65TELfunXvQMUqBKliiPai894cJyWIqNOFYqZ6DUh3kWGpGOJ2V+5miKSYTPKI9QwWOqQry+akzeGqUIYwSaUpoOFe/T+Q4Vmoah6YzxnqsfnuF+JfXy3TUCHIm0kxTQRaLooxDncDibzhkkhLNp4ZgIpm5FZIxlphok07ZhPD1Kfyf+K7dtJ1rr9pCyzRK4BicgDPggDpogUvQBj4gYAQewBN4trj1aL1Yr4vWFWs5cwR+wHr7BMqEjZ4=</latexit><latexit sha1_base64="DY5DKwbm97PgkgXhC7DBJuIX0UY=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiSGPnYFNy5cVDS20IYymU7aoZNJmJkIJfQT3LhQcesfufNvnLQVVPTAhcM593LvPWHKmdIIfVgrq2vrG5ulrfL2zu7efuXg8E4lmSTUJwlPZDfEinImqK+Z5rSbSorjkNNOOLko/M49lYol4lZPUxrEeCRYxAjWRrrpDK4GlSqym42a69UgshGqO65TELfunXvQMUqBKliiPai894cJyWIqNOFYqZ6DUh3kWGpGOJ2V+5miKSYTPKI9QwWOqQry+akzeGqUIYwSaUpoOFe/T+Q4Vmoah6YzxnqsfnuF+JfXy3TUCHIm0kxTQRaLooxDncDibzhkkhLNp4ZgIpm5FZIxlphok07ZhPD1Kfyf+K7dtJ1rr9pCyzRK4BicgDPggDpogUvQBj4gYAQewBN4trj1aL1Yr4vWFWs5cwR+wHr7BMqEjZ4=</latexit><latexit sha1_base64="DY5DKwbm97PgkgXhC7DBJuIX0UY=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiSGPnYFNy5cVDS20IYymU7aoZNJmJkIJfQT3LhQcesfufNvnLQVVPTAhcM593LvPWHKmdIIfVgrq2vrG5ulrfL2zu7efuXg8E4lmSTUJwlPZDfEinImqK+Z5rSbSorjkNNOOLko/M49lYol4lZPUxrEeCRYxAjWRrrpDK4GlSqym42a69UgshGqO65TELfunXvQMUqBKliiPai894cJyWIqNOFYqZ6DUh3kWGpGOJ2V+5miKSYTPKI9QwWOqQry+akzeGqUIYwSaUpoOFe/T+Q4Vmoah6YzxnqsfnuF+JfXy3TUCHIm0kxTQRaLooxDncDibzhkkhLNp4ZgIpm5FZIxlphok07ZhPD1Kfyf+K7dtJ1rr9pCyzRK4BicgDPggDpogUvQBj4gYAQewBN4trj1aL1Yr4vWFWs5cwR+wHr7BMqEjZ4=</latexit>

W1
<latexit sha1_base64="+4aZkK91Xd1dfzPV9VTJoVnUoeE=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdOsNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BobONgw==</latexit><latexit sha1_base64="+4aZkK91Xd1dfzPV9VTJoVnUoeE=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdOsNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BobONgw==</latexit><latexit sha1_base64="+4aZkK91Xd1dfzPV9VTJoVnUoeE=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdOsNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BobONgw==</latexit><latexit sha1_base64="+4aZkK91Xd1dfzPV9VTJoVnUoeE=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdOsNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BobONgw==</latexit>

W2
<latexit sha1_base64="rQ77wjdxh6MK4IjXFbOr2z4qjAc=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdusNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BozaNhA==</latexit><latexit sha1_base64="rQ77wjdxh6MK4IjXFbOr2z4qjAc=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdusNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BozaNhA==</latexit><latexit sha1_base64="rQ77wjdxh6MK4IjXFbOr2z4qjAc=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdusNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BozaNhA==</latexit><latexit sha1_base64="rQ77wjdxh6MK4IjXFbOr2z4qjAc=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdusNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BozaNhA==</latexit>



Replica formula for entropies:
a glance at the replica symmetric potential

Formula:

Potential: 

• Asymptotic prediction in the size of the network
• Additive over the layers
• Expressed via scalar entropies and mutual informations 
• Depending on the weights through their spectrum

Efficient implementation of extremization:
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Where does the replica formula come from ?

• Single layer Generalized Linear Models (GLMs) with i.i.d measurement matrices 

Sta4s4cal physics community from 80’s to now (Derrida, Gardner, Mézard, Tanaka, ...)

Rigorous works (Reeves et al 2017, Barbier et al 2017, ...)

• Perceptron (single layer) with orthogonally invariant input pa>erns 
(Kabashima and Shinzato 2008, 2009)

• Mul?layer GLMs
ML-AMP algorithm and free energy (i.i.d weight matrices)
(A. Manoel, F. Krzakala, M. Mézard, L. Zdeborová 2017)

ML-VAMP algorithm (orthogonallly invariant weight matrices) 

(A. K. Fletcher , P. Schniter, S. Rangan 2017)

Free energy and mutual informa4on (orthogonally invariant weights), heuris4c
alterna4ve to replicas (G. Reeves 2017)

This talk: extension to multilayer

y = f(Wx) with Wij i.i.d
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y = sign(Wx) with W = USV T
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Why trust the heuristic of the replica formula ?

• Agreement with other heuris/cs
• Similar formula established from different arguments 

• MLAMP-MLVAMP algorithms

• Many rigorously proven subcases

lim
N0!1

1

N0
H(T`) = min extr

A,V,Ã,Ṽ
�`(A,V, Ã, Ṽ)
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Work / Ref # layers separable input
distribution

smooth arbitrary
activations

weight matrices 
ensemble indep

Conjecture arbitrary arbitrary arbitrary orthogonally inv

(D. Donoho et al. 2009, S. Rangan. 2011,
L. Zdeborová and F. Krzakala. 2016, 
A. Manoel et al 2017, A. Fletcher al 2017)

(G. Reeves 2017)



Why trust the heuristic of the replica formula ?

• Agreement with other heuristics
• Similar formula established from different arguments 

• MLAMP-MLVAMP algorithms

• Many rigorously proven subcases

lim
N0!1

1

N0
H(T`) = min extr

A,V,Ã,Ṽ
�`(A,V, Ã, Ṽ)
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Work / Ref # layers separable input
distribution

smooth arbitrary
activations

weight matrices 
ensemble indep

Conjecture arbitrary arbitrary arbitrary orthogonally inv

Pinsker 1964 arbitrary Gaussian linear w. awgn arbitrary

Reeves et al. 2016
Barbier et al. 2017 single arbitrary arbitrary i.i.d entries 

Reeves 2017 arbitrary tree Gaussian linear w. awgn orthogonally inv

Barbier et al. 2018 single arbitrary linear w. awgn orthogonally inv* 

(D. Donoho et al. 2009, S. Rangan. 2011,
L. Zdeborová and F. Krzakala. 2016, 
A. Manoel et al 2017, A. Fletcher al 2017)

(G. Reeves 2017)



Why trust the heuristic of the replica formula ?

• Agreement with other heuris/cs
• Similar formula established from different arguments 

• MLAMP-MLVAMP algorithms

• Many rigorously proven subcases

lim
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H(T`) = min extr

A,V,Ã,Ṽ
�`(A,V, Ã, Ṽ)
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Work / Ref # layers separable input
distribution

smooth arbitrary
activations

weight matrices 
ensemble indep

Conjecture arbitrary arbitrary arbitrary orthogonally inv

Pinsker 1964 arbitrary Gaussian linear w. awgn arbitrary

Reeves et al. 2016
Barbier et al. 2017 single arbitrary arbitrary i.i.d entries 

Reeves 2017 arbitrary tree Gaussian linear w. awgn orthogonally inv

Barbier et al. 2018 single arbitrary linear w. awgn orthogonally inv* 

Our paper two bounded support arbitrary i.i.d entries

(D. Donoho et al. 2009, S. Rangan. 2011,
L. Zdeborová and F. Krzakala. 2016, 
A. Manoel et al 2017, A. Fletcher al 2017)

(G. Reeves 2017)

→



Rigorous result for 2-layer with Gaussian i.i.d. weights

Theorem:

Suppose

• (H1) the input units distribution P0 is separable and has bounded support;

• (H2) the activations f1 and f2 corresponding to P1(t1,i|W(1)
i

|
x) and

P2(t2,i|W(2)
i

|
t1) are bounded C2 with bounded first and second deriva-

tives w.r.t. their first argument;

• (H3) the weight matrices W (1), W (2) have Gaussian i.i.d. entries.

Then for model with two layers L = 2 the high-dimensional limit of the entropy
is rigorously given by the replica formula.
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Can we follow information during learning
with the replica formula?

x
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WL
<latexit sha1_base64="DY5DKwbm97PgkgXhC7DBJuIX0UY=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiSGPnYFNy5cVDS20IYymU7aoZNJmJkIJfQT3LhQcesfufNvnLQVVPTAhcM593LvPWHKmdIIfVgrq2vrG5ulrfL2zu7efuXg8E4lmSTUJwlPZDfEinImqK+Z5rSbSorjkNNOOLko/M49lYol4lZPUxrEeCRYxAjWRrrpDK4GlSqym42a69UgshGqO65TELfunXvQMUqBKliiPai894cJyWIqNOFYqZ6DUh3kWGpGOJ2V+5miKSYTPKI9QwWOqQry+akzeGqUIYwSaUpoOFe/T+Q4Vmoah6YzxnqsfnuF+JfXy3TUCHIm0kxTQRaLooxDncDibzhkkhLNp4ZgIpm5FZIxlphok07ZhPD1Kfyf+K7dtJ1rr9pCyzRK4BicgDPggDpogUvQBj4gYAQewBN4trj1aL1Yr4vWFWs5cwR+wHr7BMqEjZ4=</latexit><latexit sha1_base64="DY5DKwbm97PgkgXhC7DBJuIX0UY=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiSGPnYFNy5cVDS20IYymU7aoZNJmJkIJfQT3LhQcesfufNvnLQVVPTAhcM593LvPWHKmdIIfVgrq2vrG5ulrfL2zu7efuXg8E4lmSTUJwlPZDfEinImqK+Z5rSbSorjkNNOOLko/M49lYol4lZPUxrEeCRYxAjWRrrpDK4GlSqym42a69UgshGqO65TELfunXvQMUqBKliiPai894cJyWIqNOFYqZ6DUh3kWGpGOJ2V+5miKSYTPKI9QwWOqQry+akzeGqUIYwSaUpoOFe/T+Q4Vmoah6YzxnqsfnuF+JfXy3TUCHIm0kxTQRaLooxDncDibzhkkhLNp4ZgIpm5FZIxlphok07ZhPD1Kfyf+K7dtJ1rr9pCyzRK4BicgDPggDpogUvQBj4gYAQewBN4trj1aL1Yr4vWFWs5cwR+wHr7BMqEjZ4=</latexit><latexit sha1_base64="DY5DKwbm97PgkgXhC7DBJuIX0UY=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiSGPnYFNy5cVDS20IYymU7aoZNJmJkIJfQT3LhQcesfufNvnLQVVPTAhcM593LvPWHKmdIIfVgrq2vrG5ulrfL2zu7efuXg8E4lmSTUJwlPZDfEinImqK+Z5rSbSorjkNNOOLko/M49lYol4lZPUxrEeCRYxAjWRrrpDK4GlSqym42a69UgshGqO65TELfunXvQMUqBKliiPai894cJyWIqNOFYqZ6DUh3kWGpGOJ2V+5miKSYTPKI9QwWOqQry+akzeGqUIYwSaUpoOFe/T+Q4Vmoah6YzxnqsfnuF+JfXy3TUCHIm0kxTQRaLooxDncDibzhkkhLNp4ZgIpm5FZIxlphok07ZhPD1Kfyf+K7dtJ1rr9pCyzRK4BicgDPggDpogUvQBj4gYAQewBN4trj1aL1Yr4vWFWs5cwR+wHr7BMqEjZ4=</latexit><latexit sha1_base64="DY5DKwbm97PgkgXhC7DBJuIX0UY=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiSGPnYFNy5cVDS20IYymU7aoZNJmJkIJfQT3LhQcesfufNvnLQVVPTAhcM593LvPWHKmdIIfVgrq2vrG5ulrfL2zu7efuXg8E4lmSTUJwlPZDfEinImqK+Z5rSbSorjkNNOOLko/M49lYol4lZPUxrEeCRYxAjWRrrpDK4GlSqym42a69UgshGqO65TELfunXvQMUqBKliiPai894cJyWIqNOFYqZ6DUh3kWGpGOJ2V+5miKSYTPKI9QwWOqQry+akzeGqUIYwSaUpoOFe/T+Q4Vmoah6YzxnqsfnuF+JfXy3TUCHIm0kxTQRaLooxDncDibzhkkhLNp4ZgIpm5FZIxlphok07ZhPD1Kfyf+K7dtJ1rr9pCyzRK4BicgDPggDpogUvQBj4gYAQewBN4trj1aL1Yr4vWFWs5cwR+wHr7BMqEjZ4=</latexit>

W1
<latexit sha1_base64="+4aZkK91Xd1dfzPV9VTJoVnUoeE=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdOsNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BobONgw==</latexit><latexit sha1_base64="+4aZkK91Xd1dfzPV9VTJoVnUoeE=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdOsNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BobONgw==</latexit><latexit sha1_base64="+4aZkK91Xd1dfzPV9VTJoVnUoeE=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdOsNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BobONgw==</latexit><latexit sha1_base64="+4aZkK91Xd1dfzPV9VTJoVnUoeE=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdOsNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BobONgw==</latexit>

W2
<latexit sha1_base64="rQ77wjdxh6MK4IjXFbOr2z4qjAc=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdusNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BozaNhA==</latexit><latexit sha1_base64="rQ77wjdxh6MK4IjXFbOr2z4qjAc=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdusNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BozaNhA==</latexit><latexit sha1_base64="rQ77wjdxh6MK4IjXFbOr2z4qjAc=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdusNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BozaNhA==</latexit><latexit sha1_base64="rQ77wjdxh6MK4IjXFbOr2z4qjAc=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdusNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BozaNhA==</latexit>

I(X;T`) ?
<latexit sha1_base64="CtXTp7DmQoHqq7ecqHpRuU+fx60="></latexit><latexit sha1_base64="CtXTp7DmQoHqq7ecqHpRuU+fx60="></latexit><latexit sha1_base64="CtXTp7DmQoHqq7ecqHpRuU+fx60="></latexit><latexit sha1_base64="CtXTp7DmQoHqq7ecqHpRuU+fx60="></latexit>

lim
N0!1

1

N0
H(T`) = min extr

A,V,Ã,Ṽ
�`(A,V, Ã, Ṽ)

<latexit sha1_base64="SM2EAepcPanfpeLB7YXQ7QaEXJw="></latexit><latexit sha1_base64="SM2EAepcPanfpeLB7YXQ7QaEXJw="></latexit><latexit sha1_base64="SM2EAepcPanfpeLB7YXQ7QaEXJw="></latexit><latexit sha1_base64="SM2EAepcPanfpeLB7YXQ7QaEXJw="></latexit>



• Teacher – student scenario: Input data with separable prior 

• Generaliza8on: including genera8ve models

Synthe'c data framework for supervised learning
PX(x) =

Y

i

P0(xi)
<latexit sha1_base64="7O1xsFEgMWRNLOFysaiGcwPKMxk=">AAACCnicbVDLSsNAFJ3UV62vqEs3Q4vQbkpSBHUhFNy4jGBsoQlhMpm0QycPZibSErp346+4caHi1i9w5984abPQ1gMXDufcy733+CmjQhrGt1ZZW9/Y3Kpu13Z29/YP9MOje5FkHBMbJyzhfR8JwmhMbEklI/2UExT5jPT88XXh9x4IFzSJ7+Q0JW6EhjENKUZSSZ5et7x+04mQHPlhPpm14BV0Up4EHoWWZzQnHm15esNoG3PAVWKWpAFKWJ7+5QQJziISS8yQEAPTSKWbIy4pZmRWczJBUoTHaEgGisYoIsLN57/M4KlSAhgmXFUs4Vz9PZGjSIhp5KvO4mqx7BXif94gk+GFm9M4zSSJ8WJRmDEoE1gEAwPKCZZsqgjCnKpbIR4hjrBU8dVUCObyy6vE7rQv2+btWaPbKdOoghNQB01ggnPQBTfAAjbA4BE8g1fwpj1pL9q79rForWjlzDH4A+3zB/sUmT8=</latexit><latexit sha1_base64="7O1xsFEgMWRNLOFysaiGcwPKMxk=">AAACCnicbVDLSsNAFJ3UV62vqEs3Q4vQbkpSBHUhFNy4jGBsoQlhMpm0QycPZibSErp346+4caHi1i9w5984abPQ1gMXDufcy733+CmjQhrGt1ZZW9/Y3Kpu13Z29/YP9MOje5FkHBMbJyzhfR8JwmhMbEklI/2UExT5jPT88XXh9x4IFzSJ7+Q0JW6EhjENKUZSSZ5et7x+04mQHPlhPpm14BV0Up4EHoWWZzQnHm15esNoG3PAVWKWpAFKWJ7+5QQJziISS8yQEAPTSKWbIy4pZmRWczJBUoTHaEgGisYoIsLN57/M4KlSAhgmXFUs4Vz9PZGjSIhp5KvO4mqx7BXif94gk+GFm9M4zSSJ8WJRmDEoE1gEAwPKCZZsqgjCnKpbIR4hjrBU8dVUCObyy6vE7rQv2+btWaPbKdOoghNQB01ggnPQBTfAAjbA4BE8g1fwpj1pL9q79rForWjlzDH4A+3zB/sUmT8=</latexit><latexit sha1_base64="7O1xsFEgMWRNLOFysaiGcwPKMxk=">AAACCnicbVDLSsNAFJ3UV62vqEs3Q4vQbkpSBHUhFNy4jGBsoQlhMpm0QycPZibSErp346+4caHi1i9w5984abPQ1gMXDufcy733+CmjQhrGt1ZZW9/Y3Kpu13Z29/YP9MOje5FkHBMbJyzhfR8JwmhMbEklI/2UExT5jPT88XXh9x4IFzSJ7+Q0JW6EhjENKUZSSZ5et7x+04mQHPlhPpm14BV0Up4EHoWWZzQnHm15esNoG3PAVWKWpAFKWJ7+5QQJziISS8yQEAPTSKWbIy4pZmRWczJBUoTHaEgGisYoIsLN57/M4KlSAhgmXFUs4Vz9PZGjSIhp5KvO4mqx7BXif94gk+GFm9M4zSSJ8WJRmDEoE1gEAwPKCZZsqgjCnKpbIR4hjrBU8dVUCObyy6vE7rQv2+btWaPbKdOoghNQB01ggnPQBTfAAjbA4BE8g1fwpj1pL9q79rForWjlzDH4A+3zB/sUmT8=</latexit><latexit sha1_base64="7O1xsFEgMWRNLOFysaiGcwPKMxk=">AAACCnicbVDLSsNAFJ3UV62vqEs3Q4vQbkpSBHUhFNy4jGBsoQlhMpm0QycPZibSErp346+4caHi1i9w5984abPQ1gMXDufcy733+CmjQhrGt1ZZW9/Y3Kpu13Z29/YP9MOje5FkHBMbJyzhfR8JwmhMbEklI/2UExT5jPT88XXh9x4IFzSJ7+Q0JW6EhjENKUZSSZ5et7x+04mQHPlhPpm14BV0Up4EHoWWZzQnHm15esNoG3PAVWKWpAFKWJ7+5QQJziISS8yQEAPTSKWbIy4pZmRWczJBUoTHaEgGisYoIsLN57/M4KlSAhgmXFUs4Vz9PZGjSIhp5KvO4mqx7BXif94gk+GFm9M4zSSJ8WJRmDEoE1gEAwPKCZZsqgjCnKpbIR4hjrBU8dVUCObyy6vE7rQv2+btWaPbKdOoghNQB01ggnPQBTfAAjbA4BE8g1fwpj1pL9q79rForWjlzDH4A+3zB/sUmT8=</latexit>

x
<latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit><latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit><latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit><latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit>

y
<latexit sha1_base64="Z88nNPeM+ejMQyUlsq4q2PO/v68=">AAAB8HicbVBNS8NAFHzxs9avqkcvi0XwVBIR1FvBi8cKxhbbUDbbTbt0swm7L0IJ/RdePKh49ed489+4aXPQ1oGFYeY9dt6EqRQGXffbWVldW9/YrGxVt3d29/ZrB4cPJsk04z5LZKI7ITVcCsV9FCh5J9WcxqHk7XB8U/jtJ66NSNQ9TlIexHSoRCQYRSs99mKKozDKJ9N+re423BnIMvFKUocSrX7tqzdIWBZzhUxSY7qem2KQU42CST6t9jLDU8rGdMi7lioacxPks8RTcmqVAYkSbZ9CMlN/b+Q0NmYSh3aySGgWvUL8z+tmGF0FuVBphlyx+UdRJgkmpDifDITmDOXEEsq0sFkJG1FNGdqSqrYEb/HkZeKfN64b3t1FvemWbVTgGE7gDDy4hCbcQgt8YKDgGV7hzTHOi/PufMxHV5xy5wj+wPn8AWPqkN8=</latexit><latexit sha1_base64="Z88nNPeM+ejMQyUlsq4q2PO/v68=">AAAB8HicbVBNS8NAFHzxs9avqkcvi0XwVBIR1FvBi8cKxhbbUDbbTbt0swm7L0IJ/RdePKh49ed489+4aXPQ1oGFYeY9dt6EqRQGXffbWVldW9/YrGxVt3d29/ZrB4cPJsk04z5LZKI7ITVcCsV9FCh5J9WcxqHk7XB8U/jtJ66NSNQ9TlIexHSoRCQYRSs99mKKozDKJ9N+re423BnIMvFKUocSrX7tqzdIWBZzhUxSY7qem2KQU42CST6t9jLDU8rGdMi7lioacxPks8RTcmqVAYkSbZ9CMlN/b+Q0NmYSh3aySGgWvUL8z+tmGF0FuVBphlyx+UdRJgkmpDifDITmDOXEEsq0sFkJG1FNGdqSqrYEb/HkZeKfN64b3t1FvemWbVTgGE7gDDy4hCbcQgt8YKDgGV7hzTHOi/PufMxHV5xy5wj+wPn8AWPqkN8=</latexit><latexit sha1_base64="Z88nNPeM+ejMQyUlsq4q2PO/v68=">AAAB8HicbVBNS8NAFHzxs9avqkcvi0XwVBIR1FvBi8cKxhbbUDbbTbt0swm7L0IJ/RdePKh49ed489+4aXPQ1oGFYeY9dt6EqRQGXffbWVldW9/YrGxVt3d29/ZrB4cPJsk04z5LZKI7ITVcCsV9FCh5J9WcxqHk7XB8U/jtJ66NSNQ9TlIexHSoRCQYRSs99mKKozDKJ9N+re423BnIMvFKUocSrX7tqzdIWBZzhUxSY7qem2KQU42CST6t9jLDU8rGdMi7lioacxPks8RTcmqVAYkSbZ9CMlN/b+Q0NmYSh3aySGgWvUL8z+tmGF0FuVBphlyx+UdRJgkmpDifDITmDOXEEsq0sFkJG1FNGdqSqrYEb/HkZeKfN64b3t1FvemWbVTgGE7gDDy4hCbcQgt8YKDgGV7hzTHOi/PufMxHV5xy5wj+wPn8AWPqkN8=</latexit><latexit sha1_base64="Z88nNPeM+ejMQyUlsq4q2PO/v68=">AAAB8HicbVBNS8NAFHzxs9avqkcvi0XwVBIR1FvBi8cKxhbbUDbbTbt0swm7L0IJ/RdePKh49ed489+4aXPQ1oGFYeY9dt6EqRQGXffbWVldW9/YrGxVt3d29/ZrB4cPJsk04z5LZKI7ITVcCsV9FCh5J9WcxqHk7XB8U/jtJ66NSNQ9TlIexHSoRCQYRSs99mKKozDKJ9N+re423BnIMvFKUocSrX7tqzdIWBZzhUxSY7qem2KQU42CST6t9jLDU8rGdMi7lioacxPks8RTcmqVAYkSbZ9CMlN/b+Q0NmYSh3aySGgWvUL8z+tmGF0FuVBphlyx+UdRJgkmpDifDITmDOXEEsq0sFkJG1FNGdqSqrYEb/HkZeKfN64b3t1FvemWbVTgGE7gDDy4hCbcQgt8YKDgGV7hzTHOi/PufMxHV5xy5wj+wPn8AWPqkN8=</latexit>

t1
<latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit><latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit><latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit><latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit>

tL
<latexit sha1_base64="0IrYteFb6SejKkaTptbXyDqFcgo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjx4qGBsoSlls920SzebsPsilNC/4cWDild/jTf/jZs2B60OLAwz7/FmJ0ylMOi6X05lZXVtfaO6Wdva3tndq+8fPJgk04z7LJGJ7obUcCkU91Gg5N1UcxqHknfCyXXhdx65NiJR9zhNeT+mIyUiwShaKQhiiuMwynE2uB3UG27TnYP8JV5JGlCiPah/BsOEZTFXyCQ1pue5KfZzqlEwyWe1IDM8pWxCR7xnqaIxN/18nnlGTqwyJFGi7VNI5urPjZzGxkzj0E4WGc2yV4j/eb0Mo8t+LlSaIVdscSjKJMGEFAWQodCcoZxaQpkWNithY6opQ1tTzZbgLX/5L/HPmldN7+680XLLNqpwBMdwCh5cQAtuoA0+MEjhCV7g1cmcZ+fNeV+MVpxy5xB+wfn4BrGlkZk=</latexit><latexit sha1_base64="0IrYteFb6SejKkaTptbXyDqFcgo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjx4qGBsoSlls920SzebsPsilNC/4cWDild/jTf/jZs2B60OLAwz7/FmJ0ylMOi6X05lZXVtfaO6Wdva3tndq+8fPJgk04z7LJGJ7obUcCkU91Gg5N1UcxqHknfCyXXhdx65NiJR9zhNeT+mIyUiwShaKQhiiuMwynE2uB3UG27TnYP8JV5JGlCiPah/BsOEZTFXyCQ1pue5KfZzqlEwyWe1IDM8pWxCR7xnqaIxN/18nnlGTqwyJFGi7VNI5urPjZzGxkzj0E4WGc2yV4j/eb0Mo8t+LlSaIVdscSjKJMGEFAWQodCcoZxaQpkWNithY6opQ1tTzZbgLX/5L/HPmldN7+680XLLNqpwBMdwCh5cQAtuoA0+MEjhCV7g1cmcZ+fNeV+MVpxy5xB+wfn4BrGlkZk=</latexit><latexit sha1_base64="0IrYteFb6SejKkaTptbXyDqFcgo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjx4qGBsoSlls920SzebsPsilNC/4cWDild/jTf/jZs2B60OLAwz7/FmJ0ylMOi6X05lZXVtfaO6Wdva3tndq+8fPJgk04z7LJGJ7obUcCkU91Gg5N1UcxqHknfCyXXhdx65NiJR9zhNeT+mIyUiwShaKQhiiuMwynE2uB3UG27TnYP8JV5JGlCiPah/BsOEZTFXyCQ1pue5KfZzqlEwyWe1IDM8pWxCR7xnqaIxN/18nnlGTqwyJFGi7VNI5urPjZzGxkzj0E4WGc2yV4j/eb0Mo8t+LlSaIVdscSjKJMGEFAWQodCcoZxaQpkWNithY6opQ1tTzZbgLX/5L/HPmldN7+680XLLNqpwBMdwCh5cQAtuoA0+MEjhCV7g1cmcZ+fNeV+MVpxy5xB+wfn4BrGlkZk=</latexit><latexit sha1_base64="0IrYteFb6SejKkaTptbXyDqFcgo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjx4qGBsoSlls920SzebsPsilNC/4cWDild/jTf/jZs2B60OLAwz7/FmJ0ylMOi6X05lZXVtfaO6Wdva3tndq+8fPJgk04z7LJGJ7obUcCkU91Gg5N1UcxqHknfCyXXhdx65NiJR9zhNeT+mIyUiwShaKQhiiuMwynE2uB3UG27TnYP8JV5JGlCiPah/BsOEZTFXyCQ1pue5KfZzqlEwyWe1IDM8pWxCR7xnqaIxN/18nnlGTqwyJFGi7VNI5urPjZzGxkzj0E4WGc2yV4j/eb0Mo8t+LlSaIVdscSjKJMGEFAWQodCcoZxaQpkWNithY6opQ1tTzZbgLX/5L/HPmldN7+680XLLNqpwBMdwCh5cQAtuoA0+MEjhCV7g1cmcZ+fNeV+MVpxy5xB+wfn4BrGlkZk=</latexit>

ŷ
<latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit><latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit><latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit><latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit>

WL
<latexit sha1_base64="DY5DKwbm97PgkgXhC7DBJuIX0UY=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiSGPnYFNy5cVDS20IYymU7aoZNJmJkIJfQT3LhQcesfufNvnLQVVPTAhcM593LvPWHKmdIIfVgrq2vrG5ulrfL2zu7efuXg8E4lmSTUJwlPZDfEinImqK+Z5rSbSorjkNNOOLko/M49lYol4lZPUxrEeCRYxAjWRrrpDK4GlSqym42a69UgshGqO65TELfunXvQMUqBKliiPai894cJyWIqNOFYqZ6DUh3kWGpGOJ2V+5miKSYTPKI9QwWOqQry+akzeGqUIYwSaUpoOFe/T+Q4Vmoah6YzxnqsfnuF+JfXy3TUCHIm0kxTQRaLooxDncDibzhkkhLNp4ZgIpm5FZIxlphok07ZhPD1Kfyf+K7dtJ1rr9pCyzRK4BicgDPggDpogUvQBj4gYAQewBN4trj1aL1Yr4vWFWs5cwR+wHr7BMqEjZ4=</latexit><latexit sha1_base64="DY5DKwbm97PgkgXhC7DBJuIX0UY=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiSGPnYFNy5cVDS20IYymU7aoZNJmJkIJfQT3LhQcesfufNvnLQVVPTAhcM593LvPWHKmdIIfVgrq2vrG5ulrfL2zu7efuXg8E4lmSTUJwlPZDfEinImqK+Z5rSbSorjkNNOOLko/M49lYol4lZPUxrEeCRYxAjWRrrpDK4GlSqym42a69UgshGqO65TELfunXvQMUqBKliiPai894cJyWIqNOFYqZ6DUh3kWGpGOJ2V+5miKSYTPKI9QwWOqQry+akzeGqUIYwSaUpoOFe/T+Q4Vmoah6YzxnqsfnuF+JfXy3TUCHIm0kxTQRaLooxDncDibzhkkhLNp4ZgIpm5FZIxlphok07ZhPD1Kfyf+K7dtJ1rr9pCyzRK4BicgDPggDpogUvQBj4gYAQewBN4trj1aL1Yr4vWFWs5cwR+wHr7BMqEjZ4=</latexit><latexit sha1_base64="DY5DKwbm97PgkgXhC7DBJuIX0UY=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiSGPnYFNy5cVDS20IYymU7aoZNJmJkIJfQT3LhQcesfufNvnLQVVPTAhcM593LvPWHKmdIIfVgrq2vrG5ulrfL2zu7efuXg8E4lmSTUJwlPZDfEinImqK+Z5rSbSorjkNNOOLko/M49lYol4lZPUxrEeCRYxAjWRrrpDK4GlSqym42a69UgshGqO65TELfunXvQMUqBKliiPai894cJyWIqNOFYqZ6DUh3kWGpGOJ2V+5miKSYTPKI9QwWOqQry+akzeGqUIYwSaUpoOFe/T+Q4Vmoah6YzxnqsfnuF+JfXy3TUCHIm0kxTQRaLooxDncDibzhkkhLNp4ZgIpm5FZIxlphok07ZhPD1Kfyf+K7dtJ1rr9pCyzRK4BicgDPggDpogUvQBj4gYAQewBN4trj1aL1Yr4vWFWs5cwR+wHr7BMqEjZ4=</latexit><latexit sha1_base64="DY5DKwbm97PgkgXhC7DBJuIX0UY=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiSGPnYFNy5cVDS20IYymU7aoZNJmJkIJfQT3LhQcesfufNvnLQVVPTAhcM593LvPWHKmdIIfVgrq2vrG5ulrfL2zu7efuXg8E4lmSTUJwlPZDfEinImqK+Z5rSbSorjkNNOOLko/M49lYol4lZPUxrEeCRYxAjWRrrpDK4GlSqym42a69UgshGqO65TELfunXvQMUqBKliiPai894cJyWIqNOFYqZ6DUh3kWGpGOJ2V+5miKSYTPKI9QwWOqQry+akzeGqUIYwSaUpoOFe/T+Q4Vmoah6YzxnqsfnuF+JfXy3TUCHIm0kxTQRaLooxDncDibzhkkhLNp4ZgIpm5FZIxlphok07ZhPD1Kfyf+K7dtJ1rr9pCyzRK4BicgDPggDpogUvQBj4gYAQewBN4trj1aL1Yr4vWFWs5cwR+wHr7BMqEjZ4=</latexit>

W1
<latexit sha1_base64="+4aZkK91Xd1dfzPV9VTJoVnUoeE=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdOsNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BobONgw==</latexit><latexit sha1_base64="+4aZkK91Xd1dfzPV9VTJoVnUoeE=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdOsNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BobONgw==</latexit><latexit sha1_base64="+4aZkK91Xd1dfzPV9VTJoVnUoeE=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdOsNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BobONgw==</latexit><latexit sha1_base64="+4aZkK91Xd1dfzPV9VTJoVnUoeE=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdOsNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BobONgw==</latexit>

W2
<latexit sha1_base64="rQ77wjdxh6MK4IjXFbOr2z4qjAc=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdusNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BozaNhA==</latexit><latexit sha1_base64="rQ77wjdxh6MK4IjXFbOr2z4qjAc=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdusNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BozaNhA==</latexit><latexit sha1_base64="rQ77wjdxh6MK4IjXFbOr2z4qjAc=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdusNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BozaNhA==</latexit><latexit sha1_base64="rQ77wjdxh6MK4IjXFbOr2z4qjAc=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdusNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BozaNhA==</latexit>
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e.g. Variational Auto Encoders Kingma et. al 2014, Rezende et al 2014 
e.g. Generative Adversarial models Goodfellow et al. 2014

student

t1
<latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit><latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit><latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit><latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit>

tL
<latexit sha1_base64="0IrYteFb6SejKkaTptbXyDqFcgo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjx4qGBsoSlls920SzebsPsilNC/4cWDild/jTf/jZs2B60OLAwz7/FmJ0ylMOi6X05lZXVtfaO6Wdva3tndq+8fPJgk04z7LJGJ7obUcCkU91Gg5N1UcxqHknfCyXXhdx65NiJR9zhNeT+mIyUiwShaKQhiiuMwynE2uB3UG27TnYP8JV5JGlCiPah/BsOEZTFXyCQ1pue5KfZzqlEwyWe1IDM8pWxCR7xnqaIxN/18nnlGTqwyJFGi7VNI5urPjZzGxkzj0E4WGc2yV4j/eb0Mo8t+LlSaIVdscSjKJMGEFAWQodCcoZxaQpkWNithY6opQ1tTzZbgLX/5L/HPmldN7+680XLLNqpwBMdwCh5cQAtuoA0+MEjhCV7g1cmcZ+fNeV+MVpxy5xB+wfn4BrGlkZk=</latexit><latexit sha1_base64="0IrYteFb6SejKkaTptbXyDqFcgo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjx4qGBsoSlls920SzebsPsilNC/4cWDild/jTf/jZs2B60OLAwz7/FmJ0ylMOi6X05lZXVtfaO6Wdva3tndq+8fPJgk04z7LJGJ7obUcCkU91Gg5N1UcxqHknfCyXXhdx65NiJR9zhNeT+mIyUiwShaKQhiiuMwynE2uB3UG27TnYP8JV5JGlCiPah/BsOEZTFXyCQ1pue5KfZzqlEwyWe1IDM8pWxCR7xnqaIxN/18nnlGTqwyJFGi7VNI5urPjZzGxkzj0E4WGc2yV4j/eb0Mo8t+LlSaIVdscSjKJMGEFAWQodCcoZxaQpkWNithY6opQ1tTzZbgLX/5L/HPmldN7+680XLLNqpwBMdwCh5cQAtuoA0+MEjhCV7g1cmcZ+fNeV+MVpxy5xB+wfn4BrGlkZk=</latexit><latexit sha1_base64="0IrYteFb6SejKkaTptbXyDqFcgo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjx4qGBsoSlls920SzebsPsilNC/4cWDild/jTf/jZs2B60OLAwz7/FmJ0ylMOi6X05lZXVtfaO6Wdva3tndq+8fPJgk04z7LJGJ7obUcCkU91Gg5N1UcxqHknfCyXXhdx65NiJR9zhNeT+mIyUiwShaKQhiiuMwynE2uB3UG27TnYP8JV5JGlCiPah/BsOEZTFXyCQ1pue5KfZzqlEwyWe1IDM8pWxCR7xnqaIxN/18nnlGTqwyJFGi7VNI5urPjZzGxkzj0E4WGc2yV4j/eb0Mo8t+LlSaIVdscSjKJMGEFAWQodCcoZxaQpkWNithY6opQ1tTzZbgLX/5L/HPmldN7+680XLLNqpwBMdwCh5cQAtuoA0+MEjhCV7g1cmcZ+fNeV+MVpxy5xB+wfn4BrGlkZk=</latexit><latexit sha1_base64="0IrYteFb6SejKkaTptbXyDqFcgo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjx4qGBsoSlls920SzebsPsilNC/4cWDild/jTf/jZs2B60OLAwz7/FmJ0ylMOi6X05lZXVtfaO6Wdva3tndq+8fPJgk04z7LJGJ7obUcCkU91Gg5N1UcxqHknfCyXXhdx65NiJR9zhNeT+mIyUiwShaKQhiiuMwynE2uB3UG27TnYP8JV5JGlCiPah/BsOEZTFXyCQ1pue5KfZzqlEwyWe1IDM8pWxCR7xnqaIxN/18nnlGTqwyJFGi7VNI5urPjZzGxkzj0E4WGc2yV4j/eb0Mo8t+LlSaIVdscSjKJMGEFAWQodCcoZxaQpkWNithY6opQ1tTzZbgLX/5L/HPmldN7+680XLLNqpwBMdwCh5cQAtuoA0+MEjhCV7g1cmcZ+fNeV+MVpxy5xB+wfn4BrGlkZk=</latexit>

ŷ
<latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit><latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit><latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit><latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit>

W (1)
<latexit sha1_base64="cbOjG/XdJK7bohff8J1Z0Sls7fs=">AAAB7nicdVBNS8NAEJ34WetX1aOXxSJUkJLE0NZbwYvHCrYptLFstpt26eaD3Y1QQn+EFw+KePX3ePPfuGkrqOiDgcd7M8zM8xPOpDLND2NldW19Y7OwVdze2d3bLx0cdmScCkLbJOax6PpYUs4i2lZMcdpNBMWhz6nrT65y372nQrI4ulXThHohHkUsYAQrLbnuXVaxzmaDUtmsXjZqtlNDZtU065Zt5cSuOxcOsrSSowxLtAal9/4wJmlII0U4lrJnmYnyMiwUI5zOiv1U0gSTCR7RnqYRDqn0svm5M3SqlSEKYqErUmiufp/IcCjlNPR1Z4jVWP72cvEvr5eqoOFlLEpSRSOyWBSkHKkY5b+jIROUKD7VBBPB9K2IjLHAROmEijqEr0/R/6RjVy3Nb5xy83wZRwGO4QQqYEEdmnANLWgDgQk8wBM8G4nxaLwYr4vWFWM5cwQ/YLx9Ar2Jjxs=</latexit><latexit sha1_base64="cbOjG/XdJK7bohff8J1Z0Sls7fs=">AAAB7nicdVBNS8NAEJ34WetX1aOXxSJUkJLE0NZbwYvHCrYptLFstpt26eaD3Y1QQn+EFw+KePX3ePPfuGkrqOiDgcd7M8zM8xPOpDLND2NldW19Y7OwVdze2d3bLx0cdmScCkLbJOax6PpYUs4i2lZMcdpNBMWhz6nrT65y372nQrI4ulXThHohHkUsYAQrLbnuXVaxzmaDUtmsXjZqtlNDZtU065Zt5cSuOxcOsrSSowxLtAal9/4wJmlII0U4lrJnmYnyMiwUI5zOiv1U0gSTCR7RnqYRDqn0svm5M3SqlSEKYqErUmiufp/IcCjlNPR1Z4jVWP72cvEvr5eqoOFlLEpSRSOyWBSkHKkY5b+jIROUKD7VBBPB9K2IjLHAROmEijqEr0/R/6RjVy3Nb5xy83wZRwGO4QQqYEEdmnANLWgDgQk8wBM8G4nxaLwYr4vWFWM5cwQ/YLx9Ar2Jjxs=</latexit><latexit sha1_base64="cbOjG/XdJK7bohff8J1Z0Sls7fs=">AAAB7nicdVBNS8NAEJ34WetX1aOXxSJUkJLE0NZbwYvHCrYptLFstpt26eaD3Y1QQn+EFw+KePX3ePPfuGkrqOiDgcd7M8zM8xPOpDLND2NldW19Y7OwVdze2d3bLx0cdmScCkLbJOax6PpYUs4i2lZMcdpNBMWhz6nrT65y372nQrI4ulXThHohHkUsYAQrLbnuXVaxzmaDUtmsXjZqtlNDZtU065Zt5cSuOxcOsrSSowxLtAal9/4wJmlII0U4lrJnmYnyMiwUI5zOiv1U0gSTCR7RnqYRDqn0svm5M3SqlSEKYqErUmiufp/IcCjlNPR1Z4jVWP72cvEvr5eqoOFlLEpSRSOyWBSkHKkY5b+jIROUKD7VBBPB9K2IjLHAROmEijqEr0/R/6RjVy3Nb5xy83wZRwGO4QQqYEEdmnANLWgDgQk8wBM8G4nxaLwYr4vWFWM5cwQ/YLx9Ar2Jjxs=</latexit><latexit sha1_base64="cbOjG/XdJK7bohff8J1Z0Sls7fs=">AAAB7nicdVBNS8NAEJ34WetX1aOXxSJUkJLE0NZbwYvHCrYptLFstpt26eaD3Y1QQn+EFw+KePX3ePPfuGkrqOiDgcd7M8zM8xPOpDLND2NldW19Y7OwVdze2d3bLx0cdmScCkLbJOax6PpYUs4i2lZMcdpNBMWhz6nrT65y372nQrI4ulXThHohHkUsYAQrLbnuXVaxzmaDUtmsXjZqtlNDZtU065Zt5cSuOxcOsrSSowxLtAal9/4wJmlII0U4lrJnmYnyMiwUI5zOiv1U0gSTCR7RnqYRDqn0svm5M3SqlSEKYqErUmiufp/IcCjlNPR1Z4jVWP72cvEvr5eqoOFlLEpSRSOyWBSkHKkY5b+jIROUKD7VBBPB9K2IjLHAROmEijqEr0/R/6RjVy3Nb5xy83wZRwGO4QQqYEEdmnANLWgDgQk8wBM8G4nxaLwYr4vWFWM5cwQ/YLx9Ar2Jjxs=</latexit>

W (2)
<latexit sha1_base64="2DhrG2ohFmeaX2XdMnQ7lKht4A4=">AAAB7nicdVBNS8NAEJ34WetX1aOXxSJUkJLE0NZbwYvHCrYptLFstpt26eaD3Y1QQn+EFw+KePX3ePPfuGkrqOiDgcd7M8zM8xPOpDLND2NldW19Y7OwVdze2d3bLx0cdmScCkLbJOax6PpYUs4i2lZMcdpNBMWhz6nrT65y372nQrI4ulXThHohHkUsYAQrLbnuXVaxz2aDUtmsXjZqtlNDZtU065Zt5cSuOxcOsrSSowxLtAal9/4wJmlII0U4lrJnmYnyMiwUI5zOiv1U0gSTCR7RnqYRDqn0svm5M3SqlSEKYqErUmiufp/IcCjlNPR1Z4jVWP72cvEvr5eqoOFlLEpSRSOyWBSkHKkY5b+jIROUKD7VBBPB9K2IjLHAROmEijqEr0/R/6RjVy3Nb5xy83wZRwGO4QQqYEEdmnANLWgDgQk8wBM8G4nxaLwYr4vWFWM5cwQ/YLx9Ar8Pjxw=</latexit><latexit sha1_base64="2DhrG2ohFmeaX2XdMnQ7lKht4A4=">AAAB7nicdVBNS8NAEJ34WetX1aOXxSJUkJLE0NZbwYvHCrYptLFstpt26eaD3Y1QQn+EFw+KePX3ePPfuGkrqOiDgcd7M8zM8xPOpDLND2NldW19Y7OwVdze2d3bLx0cdmScCkLbJOax6PpYUs4i2lZMcdpNBMWhz6nrT65y372nQrI4ulXThHohHkUsYAQrLbnuXVaxz2aDUtmsXjZqtlNDZtU065Zt5cSuOxcOsrSSowxLtAal9/4wJmlII0U4lrJnmYnyMiwUI5zOiv1U0gSTCR7RnqYRDqn0svm5M3SqlSEKYqErUmiufp/IcCjlNPR1Z4jVWP72cvEvr5eqoOFlLEpSRSOyWBSkHKkY5b+jIROUKD7VBBPB9K2IjLHAROmEijqEr0/R/6RjVy3Nb5xy83wZRwGO4QQqYEEdmnANLWgDgQk8wBM8G4nxaLwYr4vWFWM5cwQ/YLx9Ar8Pjxw=</latexit><latexit sha1_base64="2DhrG2ohFmeaX2XdMnQ7lKht4A4=">AAAB7nicdVBNS8NAEJ34WetX1aOXxSJUkJLE0NZbwYvHCrYptLFstpt26eaD3Y1QQn+EFw+KePX3ePPfuGkrqOiDgcd7M8zM8xPOpDLND2NldW19Y7OwVdze2d3bLx0cdmScCkLbJOax6PpYUs4i2lZMcdpNBMWhz6nrT65y372nQrI4ulXThHohHkUsYAQrLbnuXVaxz2aDUtmsXjZqtlNDZtU065Zt5cSuOxcOsrSSowxLtAal9/4wJmlII0U4lrJnmYnyMiwUI5zOiv1U0gSTCR7RnqYRDqn0svm5M3SqlSEKYqErUmiufp/IcCjlNPR1Z4jVWP72cvEvr5eqoOFlLEpSRSOyWBSkHKkY5b+jIROUKD7VBBPB9K2IjLHAROmEijqEr0/R/6RjVy3Nb5xy83wZRwGO4QQqYEEdmnANLWgDgQk8wBM8G4nxaLwYr4vWFWM5cwQ/YLx9Ar8Pjxw=</latexit><latexit sha1_base64="2DhrG2ohFmeaX2XdMnQ7lKht4A4=">AAAB7nicdVBNS8NAEJ34WetX1aOXxSJUkJLE0NZbwYvHCrYptLFstpt26eaD3Y1QQn+EFw+KePX3ePPfuGkrqOiDgcd7M8zM8xPOpDLND2NldW19Y7OwVdze2d3bLx0cdmScCkLbJOax6PpYUs4i2lZMcdpNBMWhz6nrT65y372nQrI4ulXThHohHkUsYAQrLbnuXVaxz2aDUtmsXjZqtlNDZtU065Zt5cSuOxcOsrSSowxLtAal9/4wJmlII0U4lrJnmYnyMiwUI5zOiv1U0gSTCR7RnqYRDqn0svm5M3SqlSEKYqErUmiufp/IcCjlNPR1Z4jVWP72cvEvr5eqoOFlLEpSRSOyWBSkHKkY5b+jIROUKD7VBBPB9K2IjLHAROmEijqEr0/R/6RjVy3Nb5xy83wZRwGO4QQqYEEdmnANLWgDgQk8wBM8G4nxaLwYr4vWFWM5cwQ/YLx9Ar8Pjxw=</latexit>

W (L)
<latexit sha1_base64="ztMo5eXVKofLTAYsbtunazYPbgY=">AAAB7nicdVBNS8NAEJ3Ur1q/qh69LBahgpQkhrbeCl48eKhgm0Iby2a7bZduPtjdCCX0R3jxoIhXf483/42btoKKPhh4vDfDzDw/5kwq0/wwciura+sb+c3C1vbO7l5x/6Ato0QQ2iIRj0THx5JyFtKWYorTTiwoDnxOXX9ymfnuPRWSReGtmsbUC/AoZENGsNKS696l5evTWb9YMisX9artVJFZMc2aZVsZsWvOuYMsrWQowRLNfvG9N4hIEtBQEY6l7FpmrLwUC8UIp7NCL5E0xmSCR7SraYgDKr10fu4MnWhlgIaR0BUqNFe/T6Q4kHIa+LozwGosf3uZ+JfXTdSw7qUsjBNFQ7JYNEw4UhHKfkcDJihRfKoJJoLpWxEZY4GJ0gkVdAhfn6L/SduuWJrfOKXG2TKOPBzBMZTBgho04Aqa0AICE3iAJ3g2YuPReDFeF605YzlzCD9gvH0C5quPNg==</latexit><latexit sha1_base64="ztMo5eXVKofLTAYsbtunazYPbgY=">AAAB7nicdVBNS8NAEJ3Ur1q/qh69LBahgpQkhrbeCl48eKhgm0Iby2a7bZduPtjdCCX0R3jxoIhXf483/42btoKKPhh4vDfDzDw/5kwq0/wwciura+sb+c3C1vbO7l5x/6Ato0QQ2iIRj0THx5JyFtKWYorTTiwoDnxOXX9ymfnuPRWSReGtmsbUC/AoZENGsNKS696l5evTWb9YMisX9artVJFZMc2aZVsZsWvOuYMsrWQowRLNfvG9N4hIEtBQEY6l7FpmrLwUC8UIp7NCL5E0xmSCR7SraYgDKr10fu4MnWhlgIaR0BUqNFe/T6Q4kHIa+LozwGosf3uZ+JfXTdSw7qUsjBNFQ7JYNEw4UhHKfkcDJihRfKoJJoLpWxEZY4GJ0gkVdAhfn6L/SduuWJrfOKXG2TKOPBzBMZTBgho04Aqa0AICE3iAJ3g2YuPReDFeF605YzlzCD9gvH0C5quPNg==</latexit><latexit sha1_base64="ztMo5eXVKofLTAYsbtunazYPbgY=">AAAB7nicdVBNS8NAEJ3Ur1q/qh69LBahgpQkhrbeCl48eKhgm0Iby2a7bZduPtjdCCX0R3jxoIhXf483/42btoKKPhh4vDfDzDw/5kwq0/wwciura+sb+c3C1vbO7l5x/6Ato0QQ2iIRj0THx5JyFtKWYorTTiwoDnxOXX9ymfnuPRWSReGtmsbUC/AoZENGsNKS696l5evTWb9YMisX9artVJFZMc2aZVsZsWvOuYMsrWQowRLNfvG9N4hIEtBQEY6l7FpmrLwUC8UIp7NCL5E0xmSCR7SraYgDKr10fu4MnWhlgIaR0BUqNFe/T6Q4kHIa+LozwGosf3uZ+JfXTdSw7qUsjBNFQ7JYNEw4UhHKfkcDJihRfKoJJoLpWxEZY4GJ0gkVdAhfn6L/SduuWJrfOKXG2TKOPBzBMZTBgho04Aqa0AICE3iAJ3g2YuPReDFeF605YzlzCD9gvH0C5quPNg==</latexit><latexit sha1_base64="ztMo5eXVKofLTAYsbtunazYPbgY=">AAAB7nicdVBNS8NAEJ3Ur1q/qh69LBahgpQkhrbeCl48eKhgm0Iby2a7bZduPtjdCCX0R3jxoIhXf483/42btoKKPhh4vDfDzDw/5kwq0/wwciura+sb+c3C1vbO7l5x/6Ato0QQ2iIRj0THx5JyFtKWYorTTiwoDnxOXX9ymfnuPRWSReGtmsbUC/AoZENGsNKS696l5evTWb9YMisX9artVJFZMc2aZVsZsWvOuYMsrWQowRLNfvG9N4hIEtBQEY6l7FpmrLwUC8UIp7NCL5E0xmSCR7SraYgDKr10fu4MnWhlgIaR0BUqNFe/T6Q4kHIa+LozwGosf3uZ+JfXTdSw7qUsjBNFQ7JYNEw4UhHKfkcDJihRfKoJJoLpWxEZY4GJ0gkVdAhfn6L/SduuWJrfOKXG2TKOPBzBMZTBgho04Aqa0AICE3iAJ3g2YuPReDFeF605YzlzCD9gvH0C5quPNg==</latexit>

y
<latexit sha1_base64="Z88nNPeM+ejMQyUlsq4q2PO/v68=">AAAB8HicbVBNS8NAFHzxs9avqkcvi0XwVBIR1FvBi8cKxhbbUDbbTbt0swm7L0IJ/RdePKh49ed489+4aXPQ1oGFYeY9dt6EqRQGXffbWVldW9/YrGxVt3d29/ZrB4cPJsk04z5LZKI7ITVcCsV9FCh5J9WcxqHk7XB8U/jtJ66NSNQ9TlIexHSoRCQYRSs99mKKozDKJ9N+re423BnIMvFKUocSrX7tqzdIWBZzhUxSY7qem2KQU42CST6t9jLDU8rGdMi7lioacxPks8RTcmqVAYkSbZ9CMlN/b+Q0NmYSh3aySGgWvUL8z+tmGF0FuVBphlyx+UdRJgkmpDifDITmDOXEEsq0sFkJG1FNGdqSqrYEb/HkZeKfN64b3t1FvemWbVTgGE7gDDy4hCbcQgt8YKDgGV7hzTHOi/PufMxHV5xy5wj+wPn8AWPqkN8=</latexit><latexit sha1_base64="Z88nNPeM+ejMQyUlsq4q2PO/v68=">AAAB8HicbVBNS8NAFHzxs9avqkcvi0XwVBIR1FvBi8cKxhbbUDbbTbt0swm7L0IJ/RdePKh49ed489+4aXPQ1oGFYeY9dt6EqRQGXffbWVldW9/YrGxVt3d29/ZrB4cPJsk04z5LZKI7ITVcCsV9FCh5J9WcxqHk7XB8U/jtJ66NSNQ9TlIexHSoRCQYRSs99mKKozDKJ9N+re423BnIMvFKUocSrX7tqzdIWBZzhUxSY7qem2KQU42CST6t9jLDU8rGdMi7lioacxPks8RTcmqVAYkSbZ9CMlN/b+Q0NmYSh3aySGgWvUL8z+tmGF0FuVBphlyx+UdRJgkmpDifDITmDOXEEsq0sFkJG1FNGdqSqrYEb/HkZeKfN64b3t1FvemWbVTgGE7gDDy4hCbcQgt8YKDgGV7hzTHOi/PufMxHV5xy5wj+wPn8AWPqkN8=</latexit><latexit sha1_base64="Z88nNPeM+ejMQyUlsq4q2PO/v68=">AAAB8HicbVBNS8NAFHzxs9avqkcvi0XwVBIR1FvBi8cKxhbbUDbbTbt0swm7L0IJ/RdePKh49ed489+4aXPQ1oGFYeY9dt6EqRQGXffbWVldW9/YrGxVt3d29/ZrB4cPJsk04z5LZKI7ITVcCsV9FCh5J9WcxqHk7XB8U/jtJ66NSNQ9TlIexHSoRCQYRSs99mKKozDKJ9N+re423BnIMvFKUocSrX7tqzdIWBZzhUxSY7qem2KQU42CST6t9jLDU8rGdMi7lioacxPks8RTcmqVAYkSbZ9CMlN/b+Q0NmYSh3aySGgWvUL8z+tmGF0FuVBphlyx+UdRJgkmpDifDITmDOXEEsq0sFkJG1FNGdqSqrYEb/HkZeKfN64b3t1FvemWbVTgGE7gDDy4hCbcQgt8YKDgGV7hzTHOi/PufMxHV5xy5wj+wPn8AWPqkN8=</latexit><latexit sha1_base64="Z88nNPeM+ejMQyUlsq4q2PO/v68=">AAAB8HicbVBNS8NAFHzxs9avqkcvi0XwVBIR1FvBi8cKxhbbUDbbTbt0swm7L0IJ/RdePKh49ed489+4aXPQ1oGFYeY9dt6EqRQGXffbWVldW9/YrGxVt3d29/ZrB4cPJsk04z5LZKI7ITVcCsV9FCh5J9WcxqHk7XB8U/jtJ66NSNQ9TlIexHSoRCQYRSs99mKKozDKJ9N+re423BnIMvFKUocSrX7tqzdIWBZzhUxSY7qem2KQU42CST6t9jLDU8rGdMi7lioacxPks8RTcmqVAYkSbZ9CMlN/b+Q0NmYSh3aySGgWvUL8z+tmGF0FuVBphlyx+UdRJgkmpDifDITmDOXEEsq0sFkJG1FNGdqSqrYEb/HkZeKfN64b3t1FvemWbVTgGE7gDDy4hCbcQgt8YKDgGV7hzTHOi/PufMxHV5xy5wj+wPn8AWPqkN8=</latexit>teacher

x
<latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit><latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit><latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit><latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit>t̃1<latexit sha1_base64="+DwyLkcNrm9vFjm90iugiKBzNKo=">AAAB/HicbVDLSsNAFJ34rPUVHzs3g0VwVRIR1F3BjcsKxhaaECaTSTt08mDmRqgh+CtuXKi49UPc+TdO2iy09cDA4Zx7uWdOkAmuwLK+jaXlldW19cZGc3Nre2fX3Nu/V2kuKXNoKlLZD4higifMAQ6C9TPJSBwI1gvG15Xfe2BS8TS5g0nGvJgMEx5xSkBLvnnoxgRGQVS4wEXICihL3/bNltW2psCLxK5JC9Xo+uaXG6Y0j1kCVBClBraVgVcQCZwKVjbdXLGM0DEZsoGmCYmZ8opp+hKfaCXEUSr1SwBP1d8bBYmVmsSBnqyyqnmvEv/zBjlEl17BkywHltDZoSgXGFJcVYFDLhkFMdGEUMl1VkxHRBIKurCmLsGe//Iicc7aV2379rzVseo2GugIHaNTZKML1EE3qIscRNEjekav6M14Ml6Md+NjNrpk1DsH6A+Mzx9/4ZVl</latexit><latexit sha1_base64="+DwyLkcNrm9vFjm90iugiKBzNKo=">AAAB/HicbVDLSsNAFJ34rPUVHzs3g0VwVRIR1F3BjcsKxhaaECaTSTt08mDmRqgh+CtuXKi49UPc+TdO2iy09cDA4Zx7uWdOkAmuwLK+jaXlldW19cZGc3Nre2fX3Nu/V2kuKXNoKlLZD4higifMAQ6C9TPJSBwI1gvG15Xfe2BS8TS5g0nGvJgMEx5xSkBLvnnoxgRGQVS4wEXICihL3/bNltW2psCLxK5JC9Xo+uaXG6Y0j1kCVBClBraVgVcQCZwKVjbdXLGM0DEZsoGmCYmZ8opp+hKfaCXEUSr1SwBP1d8bBYmVmsSBnqyyqnmvEv/zBjlEl17BkywHltDZoSgXGFJcVYFDLhkFMdGEUMl1VkxHRBIKurCmLsGe//Iicc7aV2379rzVseo2GugIHaNTZKML1EE3qIscRNEjekav6M14Ml6Md+NjNrpk1DsH6A+Mzx9/4ZVl</latexit><latexit sha1_base64="+DwyLkcNrm9vFjm90iugiKBzNKo=">AAAB/HicbVDLSsNAFJ34rPUVHzs3g0VwVRIR1F3BjcsKxhaaECaTSTt08mDmRqgh+CtuXKi49UPc+TdO2iy09cDA4Zx7uWdOkAmuwLK+jaXlldW19cZGc3Nre2fX3Nu/V2kuKXNoKlLZD4higifMAQ6C9TPJSBwI1gvG15Xfe2BS8TS5g0nGvJgMEx5xSkBLvnnoxgRGQVS4wEXICihL3/bNltW2psCLxK5JC9Xo+uaXG6Y0j1kCVBClBraVgVcQCZwKVjbdXLGM0DEZsoGmCYmZ8opp+hKfaCXEUSr1SwBP1d8bBYmVmsSBnqyyqnmvEv/zBjlEl17BkywHltDZoSgXGFJcVYFDLhkFMdGEUMl1VkxHRBIKurCmLsGe//Iicc7aV2379rzVseo2GugIHaNTZKML1EE3qIscRNEjekav6M14Ml6Md+NjNrpk1DsH6A+Mzx9/4ZVl</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="isWxGatjKmywXvoN6tdXvhpMaBQ=">AAAB8XicbVBNS8NAFHypX7VWjeLNS7AInkriRb0JXjxWMLbQhLDZbNqlmw92X4Qagn/FiwcV/4w3/42btgdtHVgYZt7jzU6YC67Qtr+Nxtr6xuZWc7u1097d2zcP2g8qKyRlLs1EJgchUUzwlLnIUbBBLhlJQsH64eSm9vuPTCqepfc4zZmfkFHKY04Jaikwj7yE4DiMSw+5iFiJVRU4gdmxu/YM1ipxFqQDC/QC88uLMlokLEUqiFJDx87RL4lETgWrWl6hWE7ohIzYUNOUJEz55Sx9ZZ1qJbLiTOqXojVTf2+UJFFqmoR6ss6qlr1a/M8bFhhf+iVP8wJZSueH4kJYmFl1FVbEJaMoppoQKrnOatExkYSiLqylS3CWv7xK3PPuVde5s6EJx3ACZ+DABVzDLfTABQpP8AJv8G48G6/Gx7ythrGo7RD+wPj8ARcqlBA=</latexit><latexit sha1_base64="isWxGatjKmywXvoN6tdXvhpMaBQ=">AAAB8XicbVBNS8NAFHypX7VWjeLNS7AInkriRb0JXjxWMLbQhLDZbNqlmw92X4Qagn/FiwcV/4w3/42btgdtHVgYZt7jzU6YC67Qtr+Nxtr6xuZWc7u1097d2zcP2g8qKyRlLs1EJgchUUzwlLnIUbBBLhlJQsH64eSm9vuPTCqepfc4zZmfkFHKY04Jaikwj7yE4DiMSw+5iFiJVRU4gdmxu/YM1ipxFqQDC/QC88uLMlokLEUqiFJDx87RL4lETgWrWl6hWE7ohIzYUNOUJEz55Sx9ZZ1qJbLiTOqXojVTf2+UJFFqmoR6ss6qlr1a/M8bFhhf+iVP8wJZSueH4kJYmFl1FVbEJaMoppoQKrnOatExkYSiLqylS3CWv7xK3PPuVde5s6EJx3ACZ+DABVzDLfTABQpP8AJv8G48G6/Gx7ythrGo7RD+wPj8ARcqlBA=</latexit><latexit sha1_base64="AWTYjpOSmak2Z1mU7ZeXqO+7BKo=">AAAB/HicbVDLSsNAFJ3UV62v+Ni5GSyCq5K4UXcFNy4rGFtoQphMJu3QyYOZG6GG4K+4caHi1g9x5984abPQ1gMDh3Pu5Z45QSa4Asv6Nhorq2vrG83N1tb2zu6euX9wr9JcUubQVKRyEBDFBE+YAxwEG2SSkTgQrB9Mriu//8Ck4mlyB9OMeTEZJTzilICWfPPIjQmMg6hwgYuQFVCWvu2bbatjzYCXiV2TNqrR880vN0xpHrMEqCBKDW0rA68gEjgVrGy5uWIZoRMyYkNNExIz5RWz9CU+1UqIo1TqlwCeqb83ChIrNY0DPVllVYteJf7nDXOILr2CJ1kOLKHzQ1EuMKS4qgKHXDIKYqoJoZLrrJiOiSQUdGEtXYK9+OVl4px3rjr2rdXuWnUbTXSMTtAZstEF6qIb1EMOougRPaNX9GY8GS/Gu/ExH20Y9c4h+gPj8wd+oZVh</latexit><latexit sha1_base64="+DwyLkcNrm9vFjm90iugiKBzNKo=">AAAB/HicbVDLSsNAFJ34rPUVHzs3g0VwVRIR1F3BjcsKxhaaECaTSTt08mDmRqgh+CtuXKi49UPc+TdO2iy09cDA4Zx7uWdOkAmuwLK+jaXlldW19cZGc3Nre2fX3Nu/V2kuKXNoKlLZD4higifMAQ6C9TPJSBwI1gvG15Xfe2BS8TS5g0nGvJgMEx5xSkBLvnnoxgRGQVS4wEXICihL3/bNltW2psCLxK5JC9Xo+uaXG6Y0j1kCVBClBraVgVcQCZwKVjbdXLGM0DEZsoGmCYmZ8opp+hKfaCXEUSr1SwBP1d8bBYmVmsSBnqyyqnmvEv/zBjlEl17BkywHltDZoSgXGFJcVYFDLhkFMdGEUMl1VkxHRBIKurCmLsGe//Iicc7aV2379rzVseo2GugIHaNTZKML1EE3qIscRNEjekav6M14Ml6Md+NjNrpk1DsH6A+Mzx9/4ZVl</latexit><latexit sha1_base64="+DwyLkcNrm9vFjm90iugiKBzNKo=">AAAB/HicbVDLSsNAFJ34rPUVHzs3g0VwVRIR1F3BjcsKxhaaECaTSTt08mDmRqgh+CtuXKi49UPc+TdO2iy09cDA4Zx7uWdOkAmuwLK+jaXlldW19cZGc3Nre2fX3Nu/V2kuKXNoKlLZD4higifMAQ6C9TPJSBwI1gvG15Xfe2BS8TS5g0nGvJgMEx5xSkBLvnnoxgRGQVS4wEXICihL3/bNltW2psCLxK5JC9Xo+uaXG6Y0j1kCVBClBraVgVcQCZwKVjbdXLGM0DEZsoGmCYmZ8opp+hKfaCXEUSr1SwBP1d8bBYmVmsSBnqyyqnmvEv/zBjlEl17BkywHltDZoSgXGFJcVYFDLhkFMdGEUMl1VkxHRBIKurCmLsGe//Iicc7aV2379rzVseo2GugIHaNTZKML1EE3qIscRNEjekav6M14Ml6Md+NjNrpk1DsH6A+Mzx9/4ZVl</latexit><latexit sha1_base64="+DwyLkcNrm9vFjm90iugiKBzNKo=">AAAB/HicbVDLSsNAFJ34rPUVHzs3g0VwVRIR1F3BjcsKxhaaECaTSTt08mDmRqgh+CtuXKi49UPc+TdO2iy09cDA4Zx7uWdOkAmuwLK+jaXlldW19cZGc3Nre2fX3Nu/V2kuKXNoKlLZD4higifMAQ6C9TPJSBwI1gvG15Xfe2BS8TS5g0nGvJgMEx5xSkBLvnnoxgRGQVS4wEXICihL3/bNltW2psCLxK5JC9Xo+uaXG6Y0j1kCVBClBraVgVcQCZwKVjbdXLGM0DEZsoGmCYmZ8opp+hKfaCXEUSr1SwBP1d8bBYmVmsSBnqyyqnmvEv/zBjlEl17BkywHltDZoSgXGFJcVYFDLhkFMdGEUMl1VkxHRBIKurCmLsGe//Iicc7aV2379rzVseo2GugIHaNTZKML1EE3qIscRNEjekav6M14Ml6Md+NjNrpk1DsH6A+Mzx9/4ZVl</latexit><latexit sha1_base64="+DwyLkcNrm9vFjm90iugiKBzNKo=">AAAB/HicbVDLSsNAFJ34rPUVHzs3g0VwVRIR1F3BjcsKxhaaECaTSTt08mDmRqgh+CtuXKi49UPc+TdO2iy09cDA4Zx7uWdOkAmuwLK+jaXlldW19cZGc3Nre2fX3Nu/V2kuKXNoKlLZD4higifMAQ6C9TPJSBwI1gvG15Xfe2BS8TS5g0nGvJgMEx5xSkBLvnnoxgRGQVS4wEXICihL3/bNltW2psCLxK5JC9Xo+uaXG6Y0j1kCVBClBraVgVcQCZwKVjbdXLGM0DEZsoGmCYmZ8opp+hKfaCXEUSr1SwBP1d8bBYmVmsSBnqyyqnmvEv/zBjlEl17BkywHltDZoSgXGFJcVYFDLhkFMdGEUMl1VkxHRBIKurCmLsGe//Iicc7aV2379rzVseo2GugIHaNTZKML1EE3qIscRNEjekav6M14Ml6Md+NjNrpk1DsH6A+Mzx9/4ZVl</latexit><latexit sha1_base64="+DwyLkcNrm9vFjm90iugiKBzNKo=">AAAB/HicbVDLSsNAFJ34rPUVHzs3g0VwVRIR1F3BjcsKxhaaECaTSTt08mDmRqgh+CtuXKi49UPc+TdO2iy09cDA4Zx7uWdOkAmuwLK+jaXlldW19cZGc3Nre2fX3Nu/V2kuKXNoKlLZD4higifMAQ6C9TPJSBwI1gvG15Xfe2BS8TS5g0nGvJgMEx5xSkBLvnnoxgRGQVS4wEXICihL3/bNltW2psCLxK5JC9Xo+uaXG6Y0j1kCVBClBraVgVcQCZwKVjbdXLGM0DEZsoGmCYmZ8opp+hKfaCXEUSr1SwBP1d8bBYmVmsSBnqyyqnmvEv/zBjlEl17BkywHltDZoSgXGFJcVYFDLhkFMdGEUMl1VkxHRBIKurCmLsGe//Iicc7aV2379rzVseo2GugIHaNTZKML1EE3qIscRNEjekav6M14Ml6Md+NjNrpk1DsH6A+Mzx9/4ZVl</latexit><latexit sha1_base64="+DwyLkcNrm9vFjm90iugiKBzNKo=">AAAB/HicbVDLSsNAFJ34rPUVHzs3g0VwVRIR1F3BjcsKxhaaECaTSTt08mDmRqgh+CtuXKi49UPc+TdO2iy09cDA4Zx7uWdOkAmuwLK+jaXlldW19cZGc3Nre2fX3Nu/V2kuKXNoKlLZD4higifMAQ6C9TPJSBwI1gvG15Xfe2BS8TS5g0nGvJgMEx5xSkBLvnnoxgRGQVS4wEXICihL3/bNltW2psCLxK5JC9Xo+uaXG6Y0j1kCVBClBraVgVcQCZwKVjbdXLGM0DEZsoGmCYmZ8opp+hKfaCXEUSr1SwBP1d8bBYmVmsSBnqyyqnmvEv/zBjlEl17BkywHltDZoSgXGFJcVYFDLhkFMdGEUMl1VkxHRBIKurCmLsGe//Iicc7aV2379rzVseo2GugIHaNTZKML1EE3qIscRNEjekav6M14Ml6Md+NjNrpk1DsH6A+Mzx9/4ZVl</latexit>

t̃M<latexit sha1_base64="L6rbkjMBhkS1F1SnUcduICKNOQI=">AAAB/HicbVDLSsNAFJ3UV62v+ti5CRbBVUlEUHcFN26ECsYWmhAmk0k7dDIJMzdCDcFfceNCxa0f4s6/cdJmoa0HBg7n3Ms9c4KUMwWW9W3UlpZXVtfq642Nza3tnebu3r1KMkmoQxKeyH6AFeVMUAcYcNpPJcVxwGkvGF+Vfu+BSsUScQeTlHoxHgoWMYJBS37zwI0xjIIod4HxkOZQFP6N32xZbWsKc5HYFWmhCl2/+eWGCcliKoBwrNTAtlLwciyBEU6LhpspmmIyxkM60FTgmCovn6YvzGOthGaUSP0EmFP190aOY6UmcaAny6xq3ivF/7xBBtGFlzORZkAFmR2KMm5CYpZVmCGTlACfaIKJZDqrSUZYYgK6sIYuwZ7/8iJxTtuXbfv2rNWxqjbq6BAdoRNko3PUQdeoixxE0CN6Rq/ozXgyXox342M2WjOqnX30B8bnD6o1lYE=</latexit><latexit sha1_base64="L6rbkjMBhkS1F1SnUcduICKNOQI=">AAAB/HicbVDLSsNAFJ3UV62v+ti5CRbBVUlEUHcFN26ECsYWmhAmk0k7dDIJMzdCDcFfceNCxa0f4s6/cdJmoa0HBg7n3Ms9c4KUMwWW9W3UlpZXVtfq642Nza3tnebu3r1KMkmoQxKeyH6AFeVMUAcYcNpPJcVxwGkvGF+Vfu+BSsUScQeTlHoxHgoWMYJBS37zwI0xjIIod4HxkOZQFP6N32xZbWsKc5HYFWmhCl2/+eWGCcliKoBwrNTAtlLwciyBEU6LhpspmmIyxkM60FTgmCovn6YvzGOthGaUSP0EmFP190aOY6UmcaAny6xq3ivF/7xBBtGFlzORZkAFmR2KMm5CYpZVmCGTlACfaIKJZDqrSUZYYgK6sIYuwZ7/8iJxTtuXbfv2rNWxqjbq6BAdoRNko3PUQdeoixxE0CN6Rq/ozXgyXox342M2WjOqnX30B8bnD6o1lYE=</latexit><latexit sha1_base64="L6rbkjMBhkS1F1SnUcduICKNOQI=">AAAB/HicbVDLSsNAFJ3UV62v+ti5CRbBVUlEUHcFN26ECsYWmhAmk0k7dDIJMzdCDcFfceNCxa0f4s6/cdJmoa0HBg7n3Ms9c4KUMwWW9W3UlpZXVtfq642Nza3tnebu3r1KMkmoQxKeyH6AFeVMUAcYcNpPJcVxwGkvGF+Vfu+BSsUScQeTlHoxHgoWMYJBS37zwI0xjIIod4HxkOZQFP6N32xZbWsKc5HYFWmhCl2/+eWGCcliKoBwrNTAtlLwciyBEU6LhpspmmIyxkM60FTgmCovn6YvzGOthGaUSP0EmFP190aOY6UmcaAny6xq3ivF/7xBBtGFlzORZkAFmR2KMm5CYpZVmCGTlACfaIKJZDqrSUZYYgK6sIYuwZ7/8iJxTtuXbfv2rNWxqjbq6BAdoRNko3PUQdeoixxE0CN6Rq/ozXgyXox342M2WjOqnX30B8bnD6o1lYE=</latexit><latexit sha1_base64="L6rbkjMBhkS1F1SnUcduICKNOQI=">AAAB/HicbVDLSsNAFJ3UV62v+ti5CRbBVUlEUHcFN26ECsYWmhAmk0k7dDIJMzdCDcFfceNCxa0f4s6/cdJmoa0HBg7n3Ms9c4KUMwWW9W3UlpZXVtfq642Nza3tnebu3r1KMkmoQxKeyH6AFeVMUAcYcNpPJcVxwGkvGF+Vfu+BSsUScQeTlHoxHgoWMYJBS37zwI0xjIIod4HxkOZQFP6N32xZbWsKc5HYFWmhCl2/+eWGCcliKoBwrNTAtlLwciyBEU6LhpspmmIyxkM60FTgmCovn6YvzGOthGaUSP0EmFP190aOY6UmcaAny6xq3ivF/7xBBtGFlzORZkAFmR2KMm5CYpZVmCGTlACfaIKJZDqrSUZYYgK6sIYuwZ7/8iJxTtuXbfv2rNWxqjbq6BAdoRNko3PUQdeoixxE0CN6Rq/ozXgyXox342M2WjOqnX30B8bnD6o1lYE=</latexit>

generative model

z
<latexit sha1_base64="wFWaygzE2cXN9wVruiaSGnuoJPo=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLgxmUF+8A2lMl00g6dTMLMjVBD/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wSTm9zvPHJtRKzucZpwP6IjJULBKFrpoR9RHAdh9jQbVGtu3Z2DrBKvIDUo0BxUv/rDmKURV8gkNabnuQn6GdUomOSzSj81PKFsQke8Z6miETd+Nk88I2dWGZIw1vYpJHP190ZGI2OmUWAn84Rm2cvF/7xeiuG1nwmVpMgVW3wUppJgTPLzyVBozlBOLaFMC5uVsDHVlKEtqWJL8JZPXiXti7pn+d1lreEWdZThBE7hHDy4ggbcQhNawEDBM7zCm2OcF+fd+ViMlpxi5xj+wPn8AfrbkQw=</latexit><latexit sha1_base64="wFWaygzE2cXN9wVruiaSGnuoJPo=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLgxmUF+8A2lMl00g6dTMLMjVBD/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wSTm9zvPHJtRKzucZpwP6IjJULBKFrpoR9RHAdh9jQbVGtu3Z2DrBKvIDUo0BxUv/rDmKURV8gkNabnuQn6GdUomOSzSj81PKFsQke8Z6miETd+Nk88I2dWGZIw1vYpJHP190ZGI2OmUWAn84Rm2cvF/7xeiuG1nwmVpMgVW3wUppJgTPLzyVBozlBOLaFMC5uVsDHVlKEtqWJL8JZPXiXti7pn+d1lreEWdZThBE7hHDy4ggbcQhNawEDBM7zCm2OcF+fd+ViMlpxi5xj+wPn8AfrbkQw=</latexit><latexit sha1_base64="wFWaygzE2cXN9wVruiaSGnuoJPo=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLgxmUF+8A2lMl00g6dTMLMjVBD/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wSTm9zvPHJtRKzucZpwP6IjJULBKFrpoR9RHAdh9jQbVGtu3Z2DrBKvIDUo0BxUv/rDmKURV8gkNabnuQn6GdUomOSzSj81PKFsQke8Z6miETd+Nk88I2dWGZIw1vYpJHP190ZGI2OmUWAn84Rm2cvF/7xeiuG1nwmVpMgVW3wUppJgTPLzyVBozlBOLaFMC5uVsDHVlKEtqWJL8JZPXiXti7pn+d1lreEWdZThBE7hHDy4ggbcQhNawEDBM7zCm2OcF+fd+ViMlpxi5xj+wPn8AfrbkQw=</latexit><latexit sha1_base64="wFWaygzE2cXN9wVruiaSGnuoJPo=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLgxmUF+8A2lMl00g6dTMLMjVBD/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wSTm9zvPHJtRKzucZpwP6IjJULBKFrpoR9RHAdh9jQbVGtu3Z2DrBKvIDUo0BxUv/rDmKURV8gkNabnuQn6GdUomOSzSj81PKFsQke8Z6miETd+Nk88I2dWGZIw1vYpJHP190ZGI2OmUWAn84Rm2cvF/7xeiuG1nwmVpMgVW3wUppJgTPLzyVBozlBOLaFMC5uVsDHVlKEtqWJL8JZPXiXti7pn+d1lreEWdZThBE7hHDy4ggbcQhNawEDBM7zCm2OcF+fd+ViMlpxi5xj+wPn8AfrbkQw=</latexit>

i.i.d. latent

non trivial distribu'on

i.i.d. input



Learning orthogonally invariant weight matrices
“USV-layers”

How to guarantee orthogonal invariance during learning ?
• Ini:alize Gaussian i.i.d W matrices
• Perform singular value decomposi:on
• Only learn spectrum (N degrees of freedom instead of N2)

Side note: Related weight constraints for speed concerns

= ⇥ ⇥
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<latexit sha1_base64="n+5m2BAk5PkSXuTc25Bj8nB0sQM=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvBi8cKpi20oWy2k3btZhN2N0IJ/Q9ePKh49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTpu6SRTDH2WiER1QqpRcIm+4UZgJ1VI41BgOxzfzvz2EyrNE/lgJikGMR1KHnFGjZVa7X4PhehXqm7NnYOsEq8gVSjQ7Fe+eoOEZTFKwwTVuuu5qQlyqgxnAqflXqYxpWxMh9i1VNIYdZDPr52Sc6sMSJQoW9KQufp7Iqex1pM4tJ0xNSO97M3E/7xuZqLrIOcyzQxKtlgUZYKYhMxeJwOukBkxsYQyxe2thI2ooszYgMo2BG/55VXi12s3Ne/+stqoF2mU4BTO4AI8uIIG3EETfGDwCM/wCm9O4rw4787HonXNKWZO4A+czx/V/Y7J</latexit><latexit sha1_base64="n+5m2BAk5PkSXuTc25Bj8nB0sQM=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvBi8cKpi20oWy2k3btZhN2N0IJ/Q9ePKh49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTpu6SRTDH2WiER1QqpRcIm+4UZgJ1VI41BgOxzfzvz2EyrNE/lgJikGMR1KHnFGjZVa7X4PhehXqm7NnYOsEq8gVSjQ7Fe+eoOEZTFKwwTVuuu5qQlyqgxnAqflXqYxpWxMh9i1VNIYdZDPr52Sc6sMSJQoW9KQufp7Iqex1pM4tJ0xNSO97M3E/7xuZqLrIOcyzQxKtlgUZYKYhMxeJwOukBkxsYQyxe2thI2ooszYgMo2BG/55VXi12s3Ne/+stqoF2mU4BTO4AI8uIIG3EETfGDwCM/wCm9O4rw4787HonXNKWZO4A+czx/V/Y7J</latexit><latexit sha1_base64="n+5m2BAk5PkSXuTc25Bj8nB0sQM=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvBi8cKpi20oWy2k3btZhN2N0IJ/Q9ePKh49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTpu6SRTDH2WiER1QqpRcIm+4UZgJ1VI41BgOxzfzvz2EyrNE/lgJikGMR1KHnFGjZVa7X4PhehXqm7NnYOsEq8gVSjQ7Fe+eoOEZTFKwwTVuuu5qQlyqgxnAqflXqYxpWxMh9i1VNIYdZDPr52Sc6sMSJQoW9KQufp7Iqex1pM4tJ0xNSO97M3E/7xuZqLrIOcyzQxKtlgUZYKYhMxeJwOukBkxsYQyxe2thI2ooszYgMo2BG/55VXi12s3Ne/+stqoF2mU4BTO4AI8uIIG3EETfGDwCM/wCm9O4rw4787HonXNKWZO4A+czx/V/Y7J</latexit><latexit sha1_base64="n+5m2BAk5PkSXuTc25Bj8nB0sQM=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvBi8cKpi20oWy2k3btZhN2N0IJ/Q9ePKh49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTpu6SRTDH2WiER1QqpRcIm+4UZgJ1VI41BgOxzfzvz2EyrNE/lgJikGMR1KHnFGjZVa7X4PhehXqm7NnYOsEq8gVSjQ7Fe+eoOEZTFKwwTVuuu5qQlyqgxnAqflXqYxpWxMh9i1VNIYdZDPr52Sc6sMSJQoW9KQufp7Iqex1pM4tJ0xNSO97M3E/7xuZqLrIOcyzQxKtlgUZYKYhMxeJwOukBkxsYQyxe2thI2ooszYgMo2BG/55VXi12s3Ne/+stqoF2mU4BTO4AI8uIIG3EETfGDwCM/wCm9O4rw4787HonXNKWZO4A+czx/V/Y7J</latexit>

U`
<latexit sha1_base64="sgRVtJ+FxnXxQhVJicsTH5pAdOY=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvBi8cKpi20oWy2k3btZhN2N0IJ/Q9ePKh49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTpu6SRTDH2WiER1QqpRcIm+4UZgJ1VI41BgOxzfzvz2EyrNE/lgJikGMR1KHnFGjZVafr+HQvQrVbfmzkFWiVeQKhRo9itfvUHCshilYYJq3fXc1AQ5VYYzgdNyL9OYUjamQ+xaKmmMOsjn107JuVUGJEqULWnIXP09kdNY60kc2s6YmpFe9mbif143M9F1kHOZZgYlWyyKMkFMQmavkwFXyIyYWEKZ4vZWwkZUUWZsQGUbgrf88irx67Wbmnd/WW3UizRKcApncAEeXEED7qAJPjB4hGd4hTcncV6cd+dj0brmFDMn8AfO5w/S7Y7H</latexit><latexit sha1_base64="sgRVtJ+FxnXxQhVJicsTH5pAdOY=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvBi8cKpi20oWy2k3btZhN2N0IJ/Q9ePKh49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTpu6SRTDH2WiER1QqpRcIm+4UZgJ1VI41BgOxzfzvz2EyrNE/lgJikGMR1KHnFGjZVafr+HQvQrVbfmzkFWiVeQKhRo9itfvUHCshilYYJq3fXc1AQ5VYYzgdNyL9OYUjamQ+xaKmmMOsjn107JuVUGJEqULWnIXP09kdNY60kc2s6YmpFe9mbif143M9F1kHOZZgYlWyyKMkFMQmavkwFXyIyYWEKZ4vZWwkZUUWZsQGUbgrf88irx67Wbmnd/WW3UizRKcApncAEeXEED7qAJPjB4hGd4hTcncV6cd+dj0brmFDMn8AfO5w/S7Y7H</latexit><latexit sha1_base64="sgRVtJ+FxnXxQhVJicsTH5pAdOY=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvBi8cKpi20oWy2k3btZhN2N0IJ/Q9ePKh49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTpu6SRTDH2WiER1QqpRcIm+4UZgJ1VI41BgOxzfzvz2EyrNE/lgJikGMR1KHnFGjZVafr+HQvQrVbfmzkFWiVeQKhRo9itfvUHCshilYYJq3fXc1AQ5VYYzgdNyL9OYUjamQ+xaKmmMOsjn107JuVUGJEqULWnIXP09kdNY60kc2s6YmpFe9mbif143M9F1kHOZZgYlWyyKMkFMQmavkwFXyIyYWEKZ4vZWwkZUUWZsQGUbgrf88irx67Wbmnd/WW3UizRKcApncAEeXEED7qAJPjB4hGd4hTcncV6cd+dj0brmFDMn8AfO5w/S7Y7H</latexit><latexit sha1_base64="sgRVtJ+FxnXxQhVJicsTH5pAdOY=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvBi8cKpi20oWy2k3btZhN2N0IJ/Q9ePKh49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTpu6SRTDH2WiER1QqpRcIm+4UZgJ1VI41BgOxzfzvz2EyrNE/lgJikGMR1KHnFGjZVafr+HQvQrVbfmzkFWiVeQKhRo9itfvUHCshilYYJq3fXc1AQ5VYYzgdNyL9OYUjamQ+xaKmmMOsjn107JuVUGJEqULWnIXP09kdNY60kc2s6YmpFe9mbif143M9F1kHOZZgYlWyyKMkFMQmavkwFXyIyYWEKZ4vZWwkZUUWZsQGUbgrf88irx67Wbmnd/WW3UizRKcApncAEeXEED7qAJPjB4hGd4hTcncV6cd+dj0brmFDMn8AfO5w/S7Y7H</latexit>

V`
<latexit sha1_base64="12CTRBU7p0kCFxLOtdI3Y65R/Rk=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvBi8cKpi20oWy2k3btZhN2N0IJ/Q9ePKh49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTpu6SRTDH2WiER1QqpRcIm+4UZgJ1VI41BgOxzfzvz2EyrNE/lgJikGMR1KHnFGjZVarX4PhehXqm7NnYOsEq8gVSjQ7Fe+eoOEZTFKwwTVuuu5qQlyqgxnAqflXqYxpWxMh9i1VNIYdZDPr52Sc6sMSJQoW9KQufp7Iqex1pM4tJ0xNSO97M3E/7xuZqLrIOcyzQxKtlgUZYKYhMxeJwOukBkxsYQyxe2thI2ooszYgMo2BG/55VXi12s3Ne/+stqoF2mU4BTO4AI8uIIG3EETfGDwCM/wCm9O4rw4787HonXNKWZO4A+czx/UdY7I</latexit><latexit sha1_base64="12CTRBU7p0kCFxLOtdI3Y65R/Rk=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvBi8cKpi20oWy2k3btZhN2N0IJ/Q9ePKh49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTpu6SRTDH2WiER1QqpRcIm+4UZgJ1VI41BgOxzfzvz2EyrNE/lgJikGMR1KHnFGjZVarX4PhehXqm7NnYOsEq8gVSjQ7Fe+eoOEZTFKwwTVuuu5qQlyqgxnAqflXqYxpWxMh9i1VNIYdZDPr52Sc6sMSJQoW9KQufp7Iqex1pM4tJ0xNSO97M3E/7xuZqLrIOcyzQxKtlgUZYKYhMxeJwOukBkxsYQyxe2thI2ooszYgMo2BG/55VXi12s3Ne/+stqoF2mU4BTO4AI8uIIG3EETfGDwCM/wCm9O4rw4787HonXNKWZO4A+czx/UdY7I</latexit><latexit sha1_base64="12CTRBU7p0kCFxLOtdI3Y65R/Rk=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvBi8cKpi20oWy2k3btZhN2N0IJ/Q9ePKh49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTpu6SRTDH2WiER1QqpRcIm+4UZgJ1VI41BgOxzfzvz2EyrNE/lgJikGMR1KHnFGjZVarX4PhehXqm7NnYOsEq8gVSjQ7Fe+eoOEZTFKwwTVuuu5qQlyqgxnAqflXqYxpWxMh9i1VNIYdZDPr52Sc6sMSJQoW9KQufp7Iqex1pM4tJ0xNSO97M3E/7xuZqLrIOcyzQxKtlgUZYKYhMxeJwOukBkxsYQyxe2thI2ooszYgMo2BG/55VXi12s3Ne/+stqoF2mU4BTO4AI8uIIG3EETfGDwCM/wCm9O4rw4787HonXNKWZO4A+czx/UdY7I</latexit><latexit sha1_base64="12CTRBU7p0kCFxLOtdI3Y65R/Rk=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvBi8cKpi20oWy2k3btZhN2N0IJ/Q9ePKh49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTpu6SRTDH2WiER1QqpRcIm+4UZgJ1VI41BgOxzfzvz2EyrNE/lgJikGMR1KHnFGjZVarX4PhehXqm7NnYOsEq8gVSjQ7Fe+eoOEZTFKwwTVuuu5qQlyqgxnAqflXqYxpWxMh9i1VNIYdZDPr52Sc6sMSJQoW9KQufp7Iqex1pM4tJ0xNSO97M3E/7xuZqLrIOcyzQxKtlgUZYKYhMxeJwOukBkxsYQyxe2thI2ooszYgMo2BG/55VXi12s3Ne/+stqoF2mU4BTO4AI8uIIG3EETfGDwCM/wCm9O4rw4787HonXNKWZO4A+czx/UdY7I</latexit>S`

<latexit sha1_base64="UXqtiEWQL+cZQoHCMOKQb5YPSao=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjxWNG2hDWWznbRrN5uwuxFK6X/w4kHFqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqZNMMfRZIhLVDqlGwSX6hhuB7VQhjUOBrXB0M/NbT6g0T+SDGacYxHQgecQZNVZq3ve6KESvXHGr7hxklXg5qUCORq/81e0nLItRGiao1h3PTU0wocpwJnBa6mYaU8pGdIAdSyWNUQeT+bVTcmaVPokSZUsaMld/T0xorPU4Dm1nTM1QL3sz8T+vk5noKphwmWYGJVssijJBTEJmr5M+V8iMGFtCmeL2VsKGVFFmbEAlG4K3/PIq8WvV66p3d1Gp1/I0inACp3AOHlxCHW6hAT4weIRneIU3J3FenHfnY9FacPKZY/gD5/MHz92OxQ==</latexit><latexit sha1_base64="UXqtiEWQL+cZQoHCMOKQb5YPSao=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjxWNG2hDWWznbRrN5uwuxFK6X/w4kHFqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqZNMMfRZIhLVDqlGwSX6hhuB7VQhjUOBrXB0M/NbT6g0T+SDGacYxHQgecQZNVZq3ve6KESvXHGr7hxklXg5qUCORq/81e0nLItRGiao1h3PTU0wocpwJnBa6mYaU8pGdIAdSyWNUQeT+bVTcmaVPokSZUsaMld/T0xorPU4Dm1nTM1QL3sz8T+vk5noKphwmWYGJVssijJBTEJmr5M+V8iMGFtCmeL2VsKGVFFmbEAlG4K3/PIq8WvV66p3d1Gp1/I0inACp3AOHlxCHW6hAT4weIRneIU3J3FenHfnY9FacPKZY/gD5/MHz92OxQ==</latexit><latexit sha1_base64="UXqtiEWQL+cZQoHCMOKQb5YPSao=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjxWNG2hDWWznbRrN5uwuxFK6X/w4kHFqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqZNMMfRZIhLVDqlGwSX6hhuB7VQhjUOBrXB0M/NbT6g0T+SDGacYxHQgecQZNVZq3ve6KESvXHGr7hxklXg5qUCORq/81e0nLItRGiao1h3PTU0wocpwJnBa6mYaU8pGdIAdSyWNUQeT+bVTcmaVPokSZUsaMld/T0xorPU4Dm1nTM1QL3sz8T+vk5noKphwmWYGJVssijJBTEJmr5M+V8iMGFtCmeL2VsKGVFFmbEAlG4K3/PIq8WvV66p3d1Gp1/I0inACp3AOHlxCHW6hAT4weIRneIU3J3FenHfnY9FacPKZY/gD5/MHz92OxQ==</latexit><latexit sha1_base64="UXqtiEWQL+cZQoHCMOKQb5YPSao=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjxWNG2hDWWznbRrN5uwuxFK6X/w4kHFqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqZNMMfRZIhLVDqlGwSX6hhuB7VQhjUOBrXB0M/NbT6g0T+SDGacYxHQgecQZNVZq3ve6KESvXHGr7hxklXg5qUCORq/81e0nLItRGiao1h3PTU0wocpwJnBa6mYaU8pGdIAdSyWNUQeT+bVTcmaVPokSZUsaMld/T0xorPU4Dm1nTM1QL3sz8T+vk5noKphwmWYGJVssijJBTEJmr5M+V8iMGFtCmeL2VsKGVFFmbEAlG4K3/PIq8WvV66p3d1Gp1/I0inACp3AOHlxCHW6hAT4weIRneIU3J3FenHfnY9FacPKZY/gD5/MHz92OxQ==</latexit>

fixed fixedlearned 

orthogonal orthogonaldiagonal

x
<latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit><latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit><latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit><latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit>

t1
<latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit><latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit><latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit><latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit>

tL
<latexit sha1_base64="0IrYteFb6SejKkaTptbXyDqFcgo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjx4qGBsoSlls920SzebsPsilNC/4cWDild/jTf/jZs2B60OLAwz7/FmJ0ylMOi6X05lZXVtfaO6Wdva3tndq+8fPJgk04z7LJGJ7obUcCkU91Gg5N1UcxqHknfCyXXhdx65NiJR9zhNeT+mIyUiwShaKQhiiuMwynE2uB3UG27TnYP8JV5JGlCiPah/BsOEZTFXyCQ1pue5KfZzqlEwyWe1IDM8pWxCR7xnqaIxN/18nnlGTqwyJFGi7VNI5urPjZzGxkzj0E4WGc2yV4j/eb0Mo8t+LlSaIVdscSjKJMGEFAWQodCcoZxaQpkWNithY6opQ1tTzZbgLX/5L/HPmldN7+680XLLNqpwBMdwCh5cQAtuoA0+MEjhCV7g1cmcZ+fNeV+MVpxy5xB+wfn4BrGlkZk=</latexit><latexit sha1_base64="0IrYteFb6SejKkaTptbXyDqFcgo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjx4qGBsoSlls920SzebsPsilNC/4cWDild/jTf/jZs2B60OLAwz7/FmJ0ylMOi6X05lZXVtfaO6Wdva3tndq+8fPJgk04z7LJGJ7obUcCkU91Gg5N1UcxqHknfCyXXhdx65NiJR9zhNeT+mIyUiwShaKQhiiuMwynE2uB3UG27TnYP8JV5JGlCiPah/BsOEZTFXyCQ1pue5KfZzqlEwyWe1IDM8pWxCR7xnqaIxN/18nnlGTqwyJFGi7VNI5urPjZzGxkzj0E4WGc2yV4j/eb0Mo8t+LlSaIVdscSjKJMGEFAWQodCcoZxaQpkWNithY6opQ1tTzZbgLX/5L/HPmldN7+680XLLNqpwBMdwCh5cQAtuoA0+MEjhCV7g1cmcZ+fNeV+MVpxy5xB+wfn4BrGlkZk=</latexit><latexit sha1_base64="0IrYteFb6SejKkaTptbXyDqFcgo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjx4qGBsoSlls920SzebsPsilNC/4cWDild/jTf/jZs2B60OLAwz7/FmJ0ylMOi6X05lZXVtfaO6Wdva3tndq+8fPJgk04z7LJGJ7obUcCkU91Gg5N1UcxqHknfCyXXhdx65NiJR9zhNeT+mIyUiwShaKQhiiuMwynE2uB3UG27TnYP8JV5JGlCiPah/BsOEZTFXyCQ1pue5KfZzqlEwyWe1IDM8pWxCR7xnqaIxN/18nnlGTqwyJFGi7VNI5urPjZzGxkzj0E4WGc2yV4j/eb0Mo8t+LlSaIVdscSjKJMGEFAWQodCcoZxaQpkWNithY6opQ1tTzZbgLX/5L/HPmldN7+680XLLNqpwBMdwCh5cQAtuoA0+MEjhCV7g1cmcZ+fNeV+MVpxy5xB+wfn4BrGlkZk=</latexit><latexit sha1_base64="0IrYteFb6SejKkaTptbXyDqFcgo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjx4qGBsoSlls920SzebsPsilNC/4cWDild/jTf/jZs2B60OLAwz7/FmJ0ylMOi6X05lZXVtfaO6Wdva3tndq+8fPJgk04z7LJGJ7obUcCkU91Gg5N1UcxqHknfCyXXhdx65NiJR9zhNeT+mIyUiwShaKQhiiuMwynE2uB3UG27TnYP8JV5JGlCiPah/BsOEZTFXyCQ1pue5KfZzqlEwyWe1IDM8pWxCR7xnqaIxN/18nnlGTqwyJFGi7VNI5urPjZzGxkzj0E4WGc2yV4j/eb0Mo8t+LlSaIVdscSjKJMGEFAWQodCcoZxaQpkWNithY6opQ1tTzZbgLX/5L/HPmldN7+680XLLNqpwBMdwCh5cQAtuoA0+MEjhCV7g1cmcZ+fNeV+MVpxy5xB+wfn4BrGlkZk=</latexit>

ŷ
<latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit><latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit><latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit><latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit>

WL
<latexit sha1_base64="DY5DKwbm97PgkgXhC7DBJuIX0UY=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiSGPnYFNy5cVDS20IYymU7aoZNJmJkIJfQT3LhQcesfufNvnLQVVPTAhcM593LvPWHKmdIIfVgrq2vrG5ulrfL2zu7efuXg8E4lmSTUJwlPZDfEinImqK+Z5rSbSorjkNNOOLko/M49lYol4lZPUxrEeCRYxAjWRrrpDK4GlSqym42a69UgshGqO65TELfunXvQMUqBKliiPai894cJyWIqNOFYqZ6DUh3kWGpGOJ2V+5miKSYTPKI9QwWOqQry+akzeGqUIYwSaUpoOFe/T+Q4Vmoah6YzxnqsfnuF+JfXy3TUCHIm0kxTQRaLooxDncDibzhkkhLNp4ZgIpm5FZIxlphok07ZhPD1Kfyf+K7dtJ1rr9pCyzRK4BicgDPggDpogUvQBj4gYAQewBN4trj1aL1Yr4vWFWs5cwR+wHr7BMqEjZ4=</latexit><latexit sha1_base64="DY5DKwbm97PgkgXhC7DBJuIX0UY=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiSGPnYFNy5cVDS20IYymU7aoZNJmJkIJfQT3LhQcesfufNvnLQVVPTAhcM593LvPWHKmdIIfVgrq2vrG5ulrfL2zu7efuXg8E4lmSTUJwlPZDfEinImqK+Z5rSbSorjkNNOOLko/M49lYol4lZPUxrEeCRYxAjWRrrpDK4GlSqym42a69UgshGqO65TELfunXvQMUqBKliiPai894cJyWIqNOFYqZ6DUh3kWGpGOJ2V+5miKSYTPKI9QwWOqQry+akzeGqUIYwSaUpoOFe/T+Q4Vmoah6YzxnqsfnuF+JfXy3TUCHIm0kxTQRaLooxDncDibzhkkhLNp4ZgIpm5FZIxlphok07ZhPD1Kfyf+K7dtJ1rr9pCyzRK4BicgDPggDpogUvQBj4gYAQewBN4trj1aL1Yr4vWFWs5cwR+wHr7BMqEjZ4=</latexit><latexit sha1_base64="DY5DKwbm97PgkgXhC7DBJuIX0UY=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiSGPnYFNy5cVDS20IYymU7aoZNJmJkIJfQT3LhQcesfufNvnLQVVPTAhcM593LvPWHKmdIIfVgrq2vrG5ulrfL2zu7efuXg8E4lmSTUJwlPZDfEinImqK+Z5rSbSorjkNNOOLko/M49lYol4lZPUxrEeCRYxAjWRrrpDK4GlSqym42a69UgshGqO65TELfunXvQMUqBKliiPai894cJyWIqNOFYqZ6DUh3kWGpGOJ2V+5miKSYTPKI9QwWOqQry+akzeGqUIYwSaUpoOFe/T+Q4Vmoah6YzxnqsfnuF+JfXy3TUCHIm0kxTQRaLooxDncDibzhkkhLNp4ZgIpm5FZIxlphok07ZhPD1Kfyf+K7dtJ1rr9pCyzRK4BicgDPggDpogUvQBj4gYAQewBN4trj1aL1Yr4vWFWs5cwR+wHr7BMqEjZ4=</latexit><latexit sha1_base64="DY5DKwbm97PgkgXhC7DBJuIX0UY=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiSGPnYFNy5cVDS20IYymU7aoZNJmJkIJfQT3LhQcesfufNvnLQVVPTAhcM593LvPWHKmdIIfVgrq2vrG5ulrfL2zu7efuXg8E4lmSTUJwlPZDfEinImqK+Z5rSbSorjkNNOOLko/M49lYol4lZPUxrEeCRYxAjWRrrpDK4GlSqym42a69UgshGqO65TELfunXvQMUqBKliiPai894cJyWIqNOFYqZ6DUh3kWGpGOJ2V+5miKSYTPKI9QwWOqQry+akzeGqUIYwSaUpoOFe/T+Q4Vmoah6YzxnqsfnuF+JfXy3TUCHIm0kxTQRaLooxDncDibzhkkhLNp4ZgIpm5FZIxlphok07ZhPD1Kfyf+K7dtJ1rr9pCyzRK4BicgDPggDpogUvQBj4gYAQewBN4trj1aL1Yr4vWFWs5cwR+wHr7BMqEjZ4=</latexit>

W1
<latexit sha1_base64="+4aZkK91Xd1dfzPV9VTJoVnUoeE=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdOsNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BobONgw==</latexit><latexit sha1_base64="+4aZkK91Xd1dfzPV9VTJoVnUoeE=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdOsNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BobONgw==</latexit><latexit sha1_base64="+4aZkK91Xd1dfzPV9VTJoVnUoeE=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdOsNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BobONgw==</latexit><latexit sha1_base64="+4aZkK91Xd1dfzPV9VTJoVnUoeE=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdOsNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BobONgw==</latexit>

W2
<latexit sha1_base64="rQ77wjdxh6MK4IjXFbOr2z4qjAc=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdusNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BozaNhA==</latexit><latexit sha1_base64="rQ77wjdxh6MK4IjXFbOr2z4qjAc=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdusNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BozaNhA==</latexit><latexit sha1_base64="rQ77wjdxh6MK4IjXFbOr2z4qjAc=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdusNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BozaNhA==</latexit><latexit sha1_base64="rQ77wjdxh6MK4IjXFbOr2z4qjAc=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdusNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BozaNhA==</latexit>

student

ICLR, 2016

W` = A` C D` C
�1

<latexit sha1_base64="uvfwcgcblbn/HC8rF9HhJjDoPtQ=">AAACGHicbZBNS8MwGMfT+TbnW9Wjl+AQPOhsh6AXYTIPHie4F1hrSbN0C0vTkqTCKPsYXvwqXjwo4nU3v43pVmFOH0j48f8/D8nz92NGpbKsL6OwtLyyulZcL21sbm3vmLt7LRklApMmjlgkOj6ShFFOmooqRjqxICj0GWn7w3rmtx+JkDTi92oUEzdEfU4DipHSkmeetb3UIYyN4RW8hj/snMB6dt3MCw/pqT32zLJVsaYF/4KdQxnk1fDMidOLcBISrjBDUnZtK1ZuioSimJFxyUkkiREeoj7pauQoJNJNp4uN4ZFWejCIhD5cwak6P5GiUMpR6OvOEKmBXPQy8T+vm6jg0k0pjxNFOJ49FCQMqghmKcEeFQQrNtKAsKD6rxAPkEBY6SxLOgR7ceW/0KpWbKti352Xa9U8jiI4AIfgGNjgAtTALWiAJsDgCbyAN/BuPBuvxofxOWstGPnMPvhVxuQbNRidTA==</latexit><latexit sha1_base64="uvfwcgcblbn/HC8rF9HhJjDoPtQ=">AAACGHicbZBNS8MwGMfT+TbnW9Wjl+AQPOhsh6AXYTIPHie4F1hrSbN0C0vTkqTCKPsYXvwqXjwo4nU3v43pVmFOH0j48f8/D8nz92NGpbKsL6OwtLyyulZcL21sbm3vmLt7LRklApMmjlgkOj6ShFFOmooqRjqxICj0GWn7w3rmtx+JkDTi92oUEzdEfU4DipHSkmeetb3UIYyN4RW8hj/snMB6dt3MCw/pqT32zLJVsaYF/4KdQxnk1fDMidOLcBISrjBDUnZtK1ZuioSimJFxyUkkiREeoj7pauQoJNJNp4uN4ZFWejCIhD5cwak6P5GiUMpR6OvOEKmBXPQy8T+vm6jg0k0pjxNFOJ49FCQMqghmKcEeFQQrNtKAsKD6rxAPkEBY6SxLOgR7ceW/0KpWbKti352Xa9U8jiI4AIfgGNjgAtTALWiAJsDgCbyAN/BuPBuvxofxOWstGPnMPvhVxuQbNRidTA==</latexit><latexit sha1_base64="uvfwcgcblbn/HC8rF9HhJjDoPtQ=">AAACGHicbZBNS8MwGMfT+TbnW9Wjl+AQPOhsh6AXYTIPHie4F1hrSbN0C0vTkqTCKPsYXvwqXjwo4nU3v43pVmFOH0j48f8/D8nz92NGpbKsL6OwtLyyulZcL21sbm3vmLt7LRklApMmjlgkOj6ShFFOmooqRjqxICj0GWn7w3rmtx+JkDTi92oUEzdEfU4DipHSkmeetb3UIYyN4RW8hj/snMB6dt3MCw/pqT32zLJVsaYF/4KdQxnk1fDMidOLcBISrjBDUnZtK1ZuioSimJFxyUkkiREeoj7pauQoJNJNp4uN4ZFWejCIhD5cwak6P5GiUMpR6OvOEKmBXPQy8T+vm6jg0k0pjxNFOJ49FCQMqghmKcEeFQQrNtKAsKD6rxAPkEBY6SxLOgR7ceW/0KpWbKti352Xa9U8jiI4AIfgGNjgAtTALWiAJsDgCbyAN/BuPBuvxofxOWstGPnMPvhVxuQbNRidTA==</latexit><latexit sha1_base64="uvfwcgcblbn/HC8rF9HhJjDoPtQ=">AAACGHicbZBNS8MwGMfT+TbnW9Wjl+AQPOhsh6AXYTIPHie4F1hrSbN0C0vTkqTCKPsYXvwqXjwo4nU3v43pVmFOH0j48f8/D8nz92NGpbKsL6OwtLyyulZcL21sbm3vmLt7LRklApMmjlgkOj6ShFFOmooqRjqxICj0GWn7w3rmtx+JkDTi92oUEzdEfU4DipHSkmeetb3UIYyN4RW8hj/snMB6dt3MCw/pqT32zLJVsaYF/4KdQxnk1fDMidOLcBISrjBDUnZtK1ZuioSimJFxyUkkiREeoj7pauQoJNJNp4uN4ZFWejCIhD5cwak6P5GiUMpR6OvOEKmBXPQy8T+vm6jg0k0pjxNFOJ49FCQMqghmKcEeFQQrNtKAsKD6rxAPkEBY6SxLOgR7ceW/0KpWbKti352Xa9U8jiI4AIfgGNjgAtTALWiAJsDgCbyAN/BuPBuvxofxOWstGPnMPvhVxuQbNRidTA==</latexit>

diagonalpermuta:on

cosine transforms



Learning experiments framework

• Be careful with 
1) Data: synthetic data sets

2) Weights:  preserving orthogonal invariance

Code available in GitHub

• Compute entropies in large DNNs throughout training with replicas

Code available in GitHub

• Next: Numerical experiments

lim
N0!1

1

N0
H(T`) = min extr

A,V,Ã,Ṽ
�`(A,V, Ã, Ṽ)

<latexit sha1_base64="SM2EAepcPanfpeLB7YXQ7QaEXJw="></latexit><latexit sha1_base64="SM2EAepcPanfpeLB7YXQ7QaEXJw="></latexit><latexit sha1_base64="SM2EAepcPanfpeLB7YXQ7QaEXJw="></latexit><latexit sha1_base64="SM2EAepcPanfpeLB7YXQ7QaEXJw="></latexit>

= ⇥ ⇥
W`

<latexit sha1_base64="n+5m2BAk5PkSXuTc25Bj8nB0sQM=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvBi8cKpi20oWy2k3btZhN2N0IJ/Q9ePKh49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTpu6SRTDH2WiER1QqpRcIm+4UZgJ1VI41BgOxzfzvz2EyrNE/lgJikGMR1KHnFGjZVa7X4PhehXqm7NnYOsEq8gVSjQ7Fe+eoOEZTFKwwTVuuu5qQlyqgxnAqflXqYxpWxMh9i1VNIYdZDPr52Sc6sMSJQoW9KQufp7Iqex1pM4tJ0xNSO97M3E/7xuZqLrIOcyzQxKtlgUZYKYhMxeJwOukBkxsYQyxe2thI2ooszYgMo2BG/55VXi12s3Ne/+stqoF2mU4BTO4AI8uIIG3EETfGDwCM/wCm9O4rw4787HonXNKWZO4A+czx/V/Y7J</latexit><latexit sha1_base64="n+5m2BAk5PkSXuTc25Bj8nB0sQM=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvBi8cKpi20oWy2k3btZhN2N0IJ/Q9ePKh49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTpu6SRTDH2WiER1QqpRcIm+4UZgJ1VI41BgOxzfzvz2EyrNE/lgJikGMR1KHnFGjZVa7X4PhehXqm7NnYOsEq8gVSjQ7Fe+eoOEZTFKwwTVuuu5qQlyqgxnAqflXqYxpWxMh9i1VNIYdZDPr52Sc6sMSJQoW9KQufp7Iqex1pM4tJ0xNSO97M3E/7xuZqLrIOcyzQxKtlgUZYKYhMxeJwOukBkxsYQyxe2thI2ooszYgMo2BG/55VXi12s3Ne/+stqoF2mU4BTO4AI8uIIG3EETfGDwCM/wCm9O4rw4787HonXNKWZO4A+czx/V/Y7J</latexit><latexit sha1_base64="n+5m2BAk5PkSXuTc25Bj8nB0sQM=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvBi8cKpi20oWy2k3btZhN2N0IJ/Q9ePKh49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTpu6SRTDH2WiER1QqpRcIm+4UZgJ1VI41BgOxzfzvz2EyrNE/lgJikGMR1KHnFGjZVa7X4PhehXqm7NnYOsEq8gVSjQ7Fe+eoOEZTFKwwTVuuu5qQlyqgxnAqflXqYxpWxMh9i1VNIYdZDPr52Sc6sMSJQoW9KQufp7Iqex1pM4tJ0xNSO97M3E/7xuZqLrIOcyzQxKtlgUZYKYhMxeJwOukBkxsYQyxe2thI2ooszYgMo2BG/55VXi12s3Ne/+stqoF2mU4BTO4AI8uIIG3EETfGDwCM/wCm9O4rw4787HonXNKWZO4A+czx/V/Y7J</latexit><latexit sha1_base64="n+5m2BAk5PkSXuTc25Bj8nB0sQM=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvBi8cKpi20oWy2k3btZhN2N0IJ/Q9ePKh49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTpu6SRTDH2WiER1QqpRcIm+4UZgJ1VI41BgOxzfzvz2EyrNE/lgJikGMR1KHnFGjZVa7X4PhehXqm7NnYOsEq8gVSjQ7Fe+eoOEZTFKwwTVuuu5qQlyqgxnAqflXqYxpWxMh9i1VNIYdZDPr52Sc6sMSJQoW9KQufp7Iqex1pM4tJ0xNSO97M3E/7xuZqLrIOcyzQxKtlgUZYKYhMxeJwOukBkxsYQyxe2thI2ooszYgMo2BG/55VXi12s3Ne/+stqoF2mU4BTO4AI8uIIG3EETfGDwCM/wCm9O4rw4787HonXNKWZO4A+czx/V/Y7J</latexit>

U`
<latexit sha1_base64="sgRVtJ+FxnXxQhVJicsTH5pAdOY=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvBi8cKpi20oWy2k3btZhN2N0IJ/Q9ePKh49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTpu6SRTDH2WiER1QqpRcIm+4UZgJ1VI41BgOxzfzvz2EyrNE/lgJikGMR1KHnFGjZVafr+HQvQrVbfmzkFWiVeQKhRo9itfvUHCshilYYJq3fXc1AQ5VYYzgdNyL9OYUjamQ+xaKmmMOsjn107JuVUGJEqULWnIXP09kdNY60kc2s6YmpFe9mbif143M9F1kHOZZgYlWyyKMkFMQmavkwFXyIyYWEKZ4vZWwkZUUWZsQGUbgrf88irx67Wbmnd/WW3UizRKcApncAEeXEED7qAJPjB4hGd4hTcncV6cd+dj0brmFDMn8AfO5w/S7Y7H</latexit><latexit sha1_base64="sgRVtJ+FxnXxQhVJicsTH5pAdOY=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvBi8cKpi20oWy2k3btZhN2N0IJ/Q9ePKh49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTpu6SRTDH2WiER1QqpRcIm+4UZgJ1VI41BgOxzfzvz2EyrNE/lgJikGMR1KHnFGjZVafr+HQvQrVbfmzkFWiVeQKhRo9itfvUHCshilYYJq3fXc1AQ5VYYzgdNyL9OYUjamQ+xaKmmMOsjn107JuVUGJEqULWnIXP09kdNY60kc2s6YmpFe9mbif143M9F1kHOZZgYlWyyKMkFMQmavkwFXyIyYWEKZ4vZWwkZUUWZsQGUbgrf88irx67Wbmnd/WW3UizRKcApncAEeXEED7qAJPjB4hGd4hTcncV6cd+dj0brmFDMn8AfO5w/S7Y7H</latexit><latexit sha1_base64="sgRVtJ+FxnXxQhVJicsTH5pAdOY=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvBi8cKpi20oWy2k3btZhN2N0IJ/Q9ePKh49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTpu6SRTDH2WiER1QqpRcIm+4UZgJ1VI41BgOxzfzvz2EyrNE/lgJikGMR1KHnFGjZVafr+HQvQrVbfmzkFWiVeQKhRo9itfvUHCshilYYJq3fXc1AQ5VYYzgdNyL9OYUjamQ+xaKmmMOsjn107JuVUGJEqULWnIXP09kdNY60kc2s6YmpFe9mbif143M9F1kHOZZgYlWyyKMkFMQmavkwFXyIyYWEKZ4vZWwkZUUWZsQGUbgrf88irx67Wbmnd/WW3UizRKcApncAEeXEED7qAJPjB4hGd4hTcncV6cd+dj0brmFDMn8AfO5w/S7Y7H</latexit><latexit sha1_base64="sgRVtJ+FxnXxQhVJicsTH5pAdOY=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvBi8cKpi20oWy2k3btZhN2N0IJ/Q9ePKh49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTpu6SRTDH2WiER1QqpRcIm+4UZgJ1VI41BgOxzfzvz2EyrNE/lgJikGMR1KHnFGjZVafr+HQvQrVbfmzkFWiVeQKhRo9itfvUHCshilYYJq3fXc1AQ5VYYzgdNyL9OYUjamQ+xaKmmMOsjn107JuVUGJEqULWnIXP09kdNY60kc2s6YmpFe9mbif143M9F1kHOZZgYlWyyKMkFMQmavkwFXyIyYWEKZ4vZWwkZUUWZsQGUbgrf88irx67Wbmnd/WW3UizRKcApncAEeXEED7qAJPjB4hGd4hTcncV6cd+dj0brmFDMn8AfO5w/S7Y7H</latexit>

V`
<latexit sha1_base64="12CTRBU7p0kCFxLOtdI3Y65R/Rk=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvBi8cKpi20oWy2k3btZhN2N0IJ/Q9ePKh49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTpu6SRTDH2WiER1QqpRcIm+4UZgJ1VI41BgOxzfzvz2EyrNE/lgJikGMR1KHnFGjZVarX4PhehXqm7NnYOsEq8gVSjQ7Fe+eoOEZTFKwwTVuuu5qQlyqgxnAqflXqYxpWxMh9i1VNIYdZDPr52Sc6sMSJQoW9KQufp7Iqex1pM4tJ0xNSO97M3E/7xuZqLrIOcyzQxKtlgUZYKYhMxeJwOukBkxsYQyxe2thI2ooszYgMo2BG/55VXi12s3Ne/+stqoF2mU4BTO4AI8uIIG3EETfGDwCM/wCm9O4rw4787HonXNKWZO4A+czx/UdY7I</latexit><latexit sha1_base64="12CTRBU7p0kCFxLOtdI3Y65R/Rk=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvBi8cKpi20oWy2k3btZhN2N0IJ/Q9ePKh49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTpu6SRTDH2WiER1QqpRcIm+4UZgJ1VI41BgOxzfzvz2EyrNE/lgJikGMR1KHnFGjZVarX4PhehXqm7NnYOsEq8gVSjQ7Fe+eoOEZTFKwwTVuuu5qQlyqgxnAqflXqYxpWxMh9i1VNIYdZDPr52Sc6sMSJQoW9KQufp7Iqex1pM4tJ0xNSO97M3E/7xuZqLrIOcyzQxKtlgUZYKYhMxeJwOukBkxsYQyxe2thI2ooszYgMo2BG/55VXi12s3Ne/+stqoF2mU4BTO4AI8uIIG3EETfGDwCM/wCm9O4rw4787HonXNKWZO4A+czx/UdY7I</latexit><latexit sha1_base64="12CTRBU7p0kCFxLOtdI3Y65R/Rk=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvBi8cKpi20oWy2k3btZhN2N0IJ/Q9ePKh49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTpu6SRTDH2WiER1QqpRcIm+4UZgJ1VI41BgOxzfzvz2EyrNE/lgJikGMR1KHnFGjZVarX4PhehXqm7NnYOsEq8gVSjQ7Fe+eoOEZTFKwwTVuuu5qQlyqgxnAqflXqYxpWxMh9i1VNIYdZDPr52Sc6sMSJQoW9KQufp7Iqex1pM4tJ0xNSO97M3E/7xuZqLrIOcyzQxKtlgUZYKYhMxeJwOukBkxsYQyxe2thI2ooszYgMo2BG/55VXi12s3Ne/+stqoF2mU4BTO4AI8uIIG3EETfGDwCM/wCm9O4rw4787HonXNKWZO4A+czx/UdY7I</latexit><latexit sha1_base64="12CTRBU7p0kCFxLOtdI3Y65R/Rk=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvBi8cKpi20oWy2k3btZhN2N0IJ/Q9ePKh49Qd589+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTpu6SRTDH2WiER1QqpRcIm+4UZgJ1VI41BgOxzfzvz2EyrNE/lgJikGMR1KHnFGjZVarX4PhehXqm7NnYOsEq8gVSjQ7Fe+eoOEZTFKwwTVuuu5qQlyqgxnAqflXqYxpWxMh9i1VNIYdZDPr52Sc6sMSJQoW9KQufp7Iqex1pM4tJ0xNSO97M3E/7xuZqLrIOcyzQxKtlgUZYKYhMxeJwOukBkxsYQyxe2thI2ooszYgMo2BG/55VXi12s3Ne/+stqoF2mU4BTO4AI8uIIG3EETfGDwCM/wCm9O4rw4787HonXNKWZO4A+czx/UdY7I</latexit>S`

<latexit sha1_base64="UXqtiEWQL+cZQoHCMOKQb5YPSao=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjxWNG2hDWWznbRrN5uwuxFK6X/w4kHFqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqZNMMfRZIhLVDqlGwSX6hhuB7VQhjUOBrXB0M/NbT6g0T+SDGacYxHQgecQZNVZq3ve6KESvXHGr7hxklXg5qUCORq/81e0nLItRGiao1h3PTU0wocpwJnBa6mYaU8pGdIAdSyWNUQeT+bVTcmaVPokSZUsaMld/T0xorPU4Dm1nTM1QL3sz8T+vk5noKphwmWYGJVssijJBTEJmr5M+V8iMGFtCmeL2VsKGVFFmbEAlG4K3/PIq8WvV66p3d1Gp1/I0inACp3AOHlxCHW6hAT4weIRneIU3J3FenHfnY9FacPKZY/gD5/MHz92OxQ==</latexit><latexit sha1_base64="UXqtiEWQL+cZQoHCMOKQb5YPSao=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjxWNG2hDWWznbRrN5uwuxFK6X/w4kHFqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqZNMMfRZIhLVDqlGwSX6hhuB7VQhjUOBrXB0M/NbT6g0T+SDGacYxHQgecQZNVZq3ve6KESvXHGr7hxklXg5qUCORq/81e0nLItRGiao1h3PTU0wocpwJnBa6mYaU8pGdIAdSyWNUQeT+bVTcmaVPokSZUsaMld/T0xorPU4Dm1nTM1QL3sz8T+vk5noKphwmWYGJVssijJBTEJmr5M+V8iMGFtCmeL2VsKGVFFmbEAlG4K3/PIq8WvV66p3d1Gp1/I0inACp3AOHlxCHW6hAT4weIRneIU3J3FenHfnY9FacPKZY/gD5/MHz92OxQ==</latexit><latexit sha1_base64="UXqtiEWQL+cZQoHCMOKQb5YPSao=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjxWNG2hDWWznbRrN5uwuxFK6X/w4kHFqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqZNMMfRZIhLVDqlGwSX6hhuB7VQhjUOBrXB0M/NbT6g0T+SDGacYxHQgecQZNVZq3ve6KESvXHGr7hxklXg5qUCORq/81e0nLItRGiao1h3PTU0wocpwJnBa6mYaU8pGdIAdSyWNUQeT+bVTcmaVPokSZUsaMld/T0xorPU4Dm1nTM1QL3sz8T+vk5noKphwmWYGJVssijJBTEJmr5M+V8iMGFtCmeL2VsKGVFFmbEAlG4K3/PIq8WvV66p3d1Gp1/I0inACp3AOHlxCHW6hAT4weIRneIU3J3FenHfnY9FacPKZY/gD5/MHz92OxQ==</latexit><latexit sha1_base64="UXqtiEWQL+cZQoHCMOKQb5YPSao=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoN4KXjxWNG2hDWWznbRrN5uwuxFK6X/w4kHFqz/Im//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqZNMMfRZIhLVDqlGwSX6hhuB7VQhjUOBrXB0M/NbT6g0T+SDGacYxHQgecQZNVZq3ve6KESvXHGr7hxklXg5qUCORq/81e0nLItRGiao1h3PTU0wocpwJnBa6mYaU8pGdIAdSyWNUQeT+bVTcmaVPokSZUsaMld/T0xorPU4Dm1nTM1QL3sz8T+vk5noKphwmWYGJVssijJBTEJmr5M+V8iMGFtCmeL2VsKGVFFmbEAlG4K3/PIq8WvV66p3d1Gp1/I0inACp3AOHlxCHW6hAT4weIRneIU3J3FenHfnY9FacPKZY/gD5/MHz92OxQ==</latexit>

t1
<latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit><latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit><latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit><latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit>

tL
<latexit sha1_base64="0IrYteFb6SejKkaTptbXyDqFcgo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjx4qGBsoSlls920SzebsPsilNC/4cWDild/jTf/jZs2B60OLAwz7/FmJ0ylMOi6X05lZXVtfaO6Wdva3tndq+8fPJgk04z7LJGJ7obUcCkU91Gg5N1UcxqHknfCyXXhdx65NiJR9zhNeT+mIyUiwShaKQhiiuMwynE2uB3UG27TnYP8JV5JGlCiPah/BsOEZTFXyCQ1pue5KfZzqlEwyWe1IDM8pWxCR7xnqaIxN/18nnlGTqwyJFGi7VNI5urPjZzGxkzj0E4WGc2yV4j/eb0Mo8t+LlSaIVdscSjKJMGEFAWQodCcoZxaQpkWNithY6opQ1tTzZbgLX/5L/HPmldN7+680XLLNqpwBMdwCh5cQAtuoA0+MEjhCV7g1cmcZ+fNeV+MVpxy5xB+wfn4BrGlkZk=</latexit><latexit sha1_base64="0IrYteFb6SejKkaTptbXyDqFcgo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjx4qGBsoSlls920SzebsPsilNC/4cWDild/jTf/jZs2B60OLAwz7/FmJ0ylMOi6X05lZXVtfaO6Wdva3tndq+8fPJgk04z7LJGJ7obUcCkU91Gg5N1UcxqHknfCyXXhdx65NiJR9zhNeT+mIyUiwShaKQhiiuMwynE2uB3UG27TnYP8JV5JGlCiPah/BsOEZTFXyCQ1pue5KfZzqlEwyWe1IDM8pWxCR7xnqaIxN/18nnlGTqwyJFGi7VNI5urPjZzGxkzj0E4WGc2yV4j/eb0Mo8t+LlSaIVdscSjKJMGEFAWQodCcoZxaQpkWNithY6opQ1tTzZbgLX/5L/HPmldN7+680XLLNqpwBMdwCh5cQAtuoA0+MEjhCV7g1cmcZ+fNeV+MVpxy5xB+wfn4BrGlkZk=</latexit><latexit sha1_base64="0IrYteFb6SejKkaTptbXyDqFcgo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjx4qGBsoSlls920SzebsPsilNC/4cWDild/jTf/jZs2B60OLAwz7/FmJ0ylMOi6X05lZXVtfaO6Wdva3tndq+8fPJgk04z7LJGJ7obUcCkU91Gg5N1UcxqHknfCyXXhdx65NiJR9zhNeT+mIyUiwShaKQhiiuMwynE2uB3UG27TnYP8JV5JGlCiPah/BsOEZTFXyCQ1pue5KfZzqlEwyWe1IDM8pWxCR7xnqaIxN/18nnlGTqwyJFGi7VNI5urPjZzGxkzj0E4WGc2yV4j/eb0Mo8t+LlSaIVdscSjKJMGEFAWQodCcoZxaQpkWNithY6opQ1tTzZbgLX/5L/HPmldN7+680XLLNqpwBMdwCh5cQAtuoA0+MEjhCV7g1cmcZ+fNeV+MVpxy5xB+wfn4BrGlkZk=</latexit><latexit sha1_base64="0IrYteFb6SejKkaTptbXyDqFcgo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjx4qGBsoSlls920SzebsPsilNC/4cWDild/jTf/jZs2B60OLAwz7/FmJ0ylMOi6X05lZXVtfaO6Wdva3tndq+8fPJgk04z7LJGJ7obUcCkU91Gg5N1UcxqHknfCyXXhdx65NiJR9zhNeT+mIyUiwShaKQhiiuMwynE2uB3UG27TnYP8JV5JGlCiPah/BsOEZTFXyCQ1pue5KfZzqlEwyWe1IDM8pWxCR7xnqaIxN/18nnlGTqwyJFGi7VNI5urPjZzGxkzj0E4WGc2yV4j/eb0Mo8t+LlSaIVdscSjKJMGEFAWQodCcoZxaQpkWNithY6opQ1tTzZbgLX/5L/HPmldN7+680XLLNqpwBMdwCh5cQAtuoA0+MEjhCV7g1cmcZ+fNeV+MVpxy5xB+wfn4BrGlkZk=</latexit>

ŷ
<latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit><latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit><latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit><latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit>

W (1)
<latexit sha1_base64="cbOjG/XdJK7bohff8J1Z0Sls7fs=">AAAB7nicdVBNS8NAEJ34WetX1aOXxSJUkJLE0NZbwYvHCrYptLFstpt26eaD3Y1QQn+EFw+KePX3ePPfuGkrqOiDgcd7M8zM8xPOpDLND2NldW19Y7OwVdze2d3bLx0cdmScCkLbJOax6PpYUs4i2lZMcdpNBMWhz6nrT65y372nQrI4ulXThHohHkUsYAQrLbnuXVaxzmaDUtmsXjZqtlNDZtU065Zt5cSuOxcOsrSSowxLtAal9/4wJmlII0U4lrJnmYnyMiwUI5zOiv1U0gSTCR7RnqYRDqn0svm5M3SqlSEKYqErUmiufp/IcCjlNPR1Z4jVWP72cvEvr5eqoOFlLEpSRSOyWBSkHKkY5b+jIROUKD7VBBPB9K2IjLHAROmEijqEr0/R/6RjVy3Nb5xy83wZRwGO4QQqYEEdmnANLWgDgQk8wBM8G4nxaLwYr4vWFWM5cwQ/YLx9Ar2Jjxs=</latexit><latexit sha1_base64="cbOjG/XdJK7bohff8J1Z0Sls7fs=">AAAB7nicdVBNS8NAEJ34WetX1aOXxSJUkJLE0NZbwYvHCrYptLFstpt26eaD3Y1QQn+EFw+KePX3ePPfuGkrqOiDgcd7M8zM8xPOpDLND2NldW19Y7OwVdze2d3bLx0cdmScCkLbJOax6PpYUs4i2lZMcdpNBMWhz6nrT65y372nQrI4ulXThHohHkUsYAQrLbnuXVaxzmaDUtmsXjZqtlNDZtU065Zt5cSuOxcOsrSSowxLtAal9/4wJmlII0U4lrJnmYnyMiwUI5zOiv1U0gSTCR7RnqYRDqn0svm5M3SqlSEKYqErUmiufp/IcCjlNPR1Z4jVWP72cvEvr5eqoOFlLEpSRSOyWBSkHKkY5b+jIROUKD7VBBPB9K2IjLHAROmEijqEr0/R/6RjVy3Nb5xy83wZRwGO4QQqYEEdmnANLWgDgQk8wBM8G4nxaLwYr4vWFWM5cwQ/YLx9Ar2Jjxs=</latexit><latexit sha1_base64="cbOjG/XdJK7bohff8J1Z0Sls7fs=">AAAB7nicdVBNS8NAEJ34WetX1aOXxSJUkJLE0NZbwYvHCrYptLFstpt26eaD3Y1QQn+EFw+KePX3ePPfuGkrqOiDgcd7M8zM8xPOpDLND2NldW19Y7OwVdze2d3bLx0cdmScCkLbJOax6PpYUs4i2lZMcdpNBMWhz6nrT65y372nQrI4ulXThHohHkUsYAQrLbnuXVaxzmaDUtmsXjZqtlNDZtU065Zt5cSuOxcOsrSSowxLtAal9/4wJmlII0U4lrJnmYnyMiwUI5zOiv1U0gSTCR7RnqYRDqn0svm5M3SqlSEKYqErUmiufp/IcCjlNPR1Z4jVWP72cvEvr5eqoOFlLEpSRSOyWBSkHKkY5b+jIROUKD7VBBPB9K2IjLHAROmEijqEr0/R/6RjVy3Nb5xy83wZRwGO4QQqYEEdmnANLWgDgQk8wBM8G4nxaLwYr4vWFWM5cwQ/YLx9Ar2Jjxs=</latexit><latexit sha1_base64="cbOjG/XdJK7bohff8J1Z0Sls7fs=">AAAB7nicdVBNS8NAEJ34WetX1aOXxSJUkJLE0NZbwYvHCrYptLFstpt26eaD3Y1QQn+EFw+KePX3ePPfuGkrqOiDgcd7M8zM8xPOpDLND2NldW19Y7OwVdze2d3bLx0cdmScCkLbJOax6PpYUs4i2lZMcdpNBMWhz6nrT65y372nQrI4ulXThHohHkUsYAQrLbnuXVaxzmaDUtmsXjZqtlNDZtU065Zt5cSuOxcOsrSSowxLtAal9/4wJmlII0U4lrJnmYnyMiwUI5zOiv1U0gSTCR7RnqYRDqn0svm5M3SqlSEKYqErUmiufp/IcCjlNPR1Z4jVWP72cvEvr5eqoOFlLEpSRSOyWBSkHKkY5b+jIROUKD7VBBPB9K2IjLHAROmEijqEr0/R/6RjVy3Nb5xy83wZRwGO4QQqYEEdmnANLWgDgQk8wBM8G4nxaLwYr4vWFWM5cwQ/YLx9Ar2Jjxs=</latexit>

W (2)
<latexit sha1_base64="2DhrG2ohFmeaX2XdMnQ7lKht4A4=">AAAB7nicdVBNS8NAEJ34WetX1aOXxSJUkJLE0NZbwYvHCrYptLFstpt26eaD3Y1QQn+EFw+KePX3ePPfuGkrqOiDgcd7M8zM8xPOpDLND2NldW19Y7OwVdze2d3bLx0cdmScCkLbJOax6PpYUs4i2lZMcdpNBMWhz6nrT65y372nQrI4ulXThHohHkUsYAQrLbnuXVaxz2aDUtmsXjZqtlNDZtU065Zt5cSuOxcOsrSSowxLtAal9/4wJmlII0U4lrJnmYnyMiwUI5zOiv1U0gSTCR7RnqYRDqn0svm5M3SqlSEKYqErUmiufp/IcCjlNPR1Z4jVWP72cvEvr5eqoOFlLEpSRSOyWBSkHKkY5b+jIROUKD7VBBPB9K2IjLHAROmEijqEr0/R/6RjVy3Nb5xy83wZRwGO4QQqYEEdmnANLWgDgQk8wBM8G4nxaLwYr4vWFWM5cwQ/YLx9Ar8Pjxw=</latexit><latexit sha1_base64="2DhrG2ohFmeaX2XdMnQ7lKht4A4=">AAAB7nicdVBNS8NAEJ34WetX1aOXxSJUkJLE0NZbwYvHCrYptLFstpt26eaD3Y1QQn+EFw+KePX3ePPfuGkrqOiDgcd7M8zM8xPOpDLND2NldW19Y7OwVdze2d3bLx0cdmScCkLbJOax6PpYUs4i2lZMcdpNBMWhz6nrT65y372nQrI4ulXThHohHkUsYAQrLbnuXVaxz2aDUtmsXjZqtlNDZtU065Zt5cSuOxcOsrSSowxLtAal9/4wJmlII0U4lrJnmYnyMiwUI5zOiv1U0gSTCR7RnqYRDqn0svm5M3SqlSEKYqErUmiufp/IcCjlNPR1Z4jVWP72cvEvr5eqoOFlLEpSRSOyWBSkHKkY5b+jIROUKD7VBBPB9K2IjLHAROmEijqEr0/R/6RjVy3Nb5xy83wZRwGO4QQqYEEdmnANLWgDgQk8wBM8G4nxaLwYr4vWFWM5cwQ/YLx9Ar8Pjxw=</latexit><latexit sha1_base64="2DhrG2ohFmeaX2XdMnQ7lKht4A4=">AAAB7nicdVBNS8NAEJ34WetX1aOXxSJUkJLE0NZbwYvHCrYptLFstpt26eaD3Y1QQn+EFw+KePX3ePPfuGkrqOiDgcd7M8zM8xPOpDLND2NldW19Y7OwVdze2d3bLx0cdmScCkLbJOax6PpYUs4i2lZMcdpNBMWhz6nrT65y372nQrI4ulXThHohHkUsYAQrLbnuXVaxz2aDUtmsXjZqtlNDZtU065Zt5cSuOxcOsrSSowxLtAal9/4wJmlII0U4lrJnmYnyMiwUI5zOiv1U0gSTCR7RnqYRDqn0svm5M3SqlSEKYqErUmiufp/IcCjlNPR1Z4jVWP72cvEvr5eqoOFlLEpSRSOyWBSkHKkY5b+jIROUKD7VBBPB9K2IjLHAROmEijqEr0/R/6RjVy3Nb5xy83wZRwGO4QQqYEEdmnANLWgDgQk8wBM8G4nxaLwYr4vWFWM5cwQ/YLx9Ar8Pjxw=</latexit><latexit sha1_base64="2DhrG2ohFmeaX2XdMnQ7lKht4A4=">AAAB7nicdVBNS8NAEJ34WetX1aOXxSJUkJLE0NZbwYvHCrYptLFstpt26eaD3Y1QQn+EFw+KePX3ePPfuGkrqOiDgcd7M8zM8xPOpDLND2NldW19Y7OwVdze2d3bLx0cdmScCkLbJOax6PpYUs4i2lZMcdpNBMWhz6nrT65y372nQrI4ulXThHohHkUsYAQrLbnuXVaxz2aDUtmsXjZqtlNDZtU065Zt5cSuOxcOsrSSowxLtAal9/4wJmlII0U4lrJnmYnyMiwUI5zOiv1U0gSTCR7RnqYRDqn0svm5M3SqlSEKYqErUmiufp/IcCjlNPR1Z4jVWP72cvEvr5eqoOFlLEpSRSOyWBSkHKkY5b+jIROUKD7VBBPB9K2IjLHAROmEijqEr0/R/6RjVy3Nb5xy83wZRwGO4QQqYEEdmnANLWgDgQk8wBM8G4nxaLwYr4vWFWM5cwQ/YLx9Ar8Pjxw=</latexit>

W (L)
<latexit sha1_base64="ztMo5eXVKofLTAYsbtunazYPbgY=">AAAB7nicdVBNS8NAEJ3Ur1q/qh69LBahgpQkhrbeCl48eKhgm0Iby2a7bZduPtjdCCX0R3jxoIhXf483/42btoKKPhh4vDfDzDw/5kwq0/wwciura+sb+c3C1vbO7l5x/6Ato0QQ2iIRj0THx5JyFtKWYorTTiwoDnxOXX9ymfnuPRWSReGtmsbUC/AoZENGsNKS696l5evTWb9YMisX9artVJFZMc2aZVsZsWvOuYMsrWQowRLNfvG9N4hIEtBQEY6l7FpmrLwUC8UIp7NCL5E0xmSCR7SraYgDKr10fu4MnWhlgIaR0BUqNFe/T6Q4kHIa+LozwGosf3uZ+JfXTdSw7qUsjBNFQ7JYNEw4UhHKfkcDJihRfKoJJoLpWxEZY4GJ0gkVdAhfn6L/SduuWJrfOKXG2TKOPBzBMZTBgho04Aqa0AICE3iAJ3g2YuPReDFeF605YzlzCD9gvH0C5quPNg==</latexit><latexit sha1_base64="ztMo5eXVKofLTAYsbtunazYPbgY=">AAAB7nicdVBNS8NAEJ3Ur1q/qh69LBahgpQkhrbeCl48eKhgm0Iby2a7bZduPtjdCCX0R3jxoIhXf483/42btoKKPhh4vDfDzDw/5kwq0/wwciura+sb+c3C1vbO7l5x/6Ato0QQ2iIRj0THx5JyFtKWYorTTiwoDnxOXX9ymfnuPRWSReGtmsbUC/AoZENGsNKS696l5evTWb9YMisX9artVJFZMc2aZVsZsWvOuYMsrWQowRLNfvG9N4hIEtBQEY6l7FpmrLwUC8UIp7NCL5E0xmSCR7SraYgDKr10fu4MnWhlgIaR0BUqNFe/T6Q4kHIa+LozwGosf3uZ+JfXTdSw7qUsjBNFQ7JYNEw4UhHKfkcDJihRfKoJJoLpWxEZY4GJ0gkVdAhfn6L/SduuWJrfOKXG2TKOPBzBMZTBgho04Aqa0AICE3iAJ3g2YuPReDFeF605YzlzCD9gvH0C5quPNg==</latexit><latexit sha1_base64="ztMo5eXVKofLTAYsbtunazYPbgY=">AAAB7nicdVBNS8NAEJ3Ur1q/qh69LBahgpQkhrbeCl48eKhgm0Iby2a7bZduPtjdCCX0R3jxoIhXf483/42btoKKPhh4vDfDzDw/5kwq0/wwciura+sb+c3C1vbO7l5x/6Ato0QQ2iIRj0THx5JyFtKWYorTTiwoDnxOXX9ymfnuPRWSReGtmsbUC/AoZENGsNKS696l5evTWb9YMisX9artVJFZMc2aZVsZsWvOuYMsrWQowRLNfvG9N4hIEtBQEY6l7FpmrLwUC8UIp7NCL5E0xmSCR7SraYgDKr10fu4MnWhlgIaR0BUqNFe/T6Q4kHIa+LozwGosf3uZ+JfXTdSw7qUsjBNFQ7JYNEw4UhHKfkcDJihRfKoJJoLpWxEZY4GJ0gkVdAhfn6L/SduuWJrfOKXG2TKOPBzBMZTBgho04Aqa0AICE3iAJ3g2YuPReDFeF605YzlzCD9gvH0C5quPNg==</latexit><latexit sha1_base64="ztMo5eXVKofLTAYsbtunazYPbgY=">AAAB7nicdVBNS8NAEJ3Ur1q/qh69LBahgpQkhrbeCl48eKhgm0Iby2a7bZduPtjdCCX0R3jxoIhXf483/42btoKKPhh4vDfDzDw/5kwq0/wwciura+sb+c3C1vbO7l5x/6Ato0QQ2iIRj0THx5JyFtKWYorTTiwoDnxOXX9ymfnuPRWSReGtmsbUC/AoZENGsNKS696l5evTWb9YMisX9artVJFZMc2aZVsZsWvOuYMsrWQowRLNfvG9N4hIEtBQEY6l7FpmrLwUC8UIp7NCL5E0xmSCR7SraYgDKr10fu4MnWhlgIaR0BUqNFe/T6Q4kHIa+LozwGosf3uZ+JfXTdSw7qUsjBNFQ7JYNEw4UhHKfkcDJihRfKoJJoLpWxEZY4GJ0gkVdAhfn6L/SduuWJrfOKXG2TKOPBzBMZTBgho04Aqa0AICE3iAJ3g2YuPReDFeF605YzlzCD9gvH0C5quPNg==</latexit>
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<latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit><latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit><latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit><latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit>t̃1<latexit sha1_base64="+DwyLkcNrm9vFjm90iugiKBzNKo=">AAAB/HicbVDLSsNAFJ34rPUVHzs3g0VwVRIR1F3BjcsKxhaaECaTSTt08mDmRqgh+CtuXKi49UPc+TdO2iy09cDA4Zx7uWdOkAmuwLK+jaXlldW19cZGc3Nre2fX3Nu/V2kuKXNoKlLZD4higifMAQ6C9TPJSBwI1gvG15Xfe2BS8TS5g0nGvJgMEx5xSkBLvnnoxgRGQVS4wEXICihL3/bNltW2psCLxK5JC9Xo+uaXG6Y0j1kCVBClBraVgVcQCZwKVjbdXLGM0DEZsoGmCYmZ8opp+hKfaCXEUSr1SwBP1d8bBYmVmsSBnqyyqnmvEv/zBjlEl17BkywHltDZoSgXGFJcVYFDLhkFMdGEUMl1VkxHRBIKurCmLsGe//Iicc7aV2379rzVseo2GugIHaNTZKML1EE3qIscRNEjekav6M14Ml6Md+NjNrpk1DsH6A+Mzx9/4ZVl</latexit><latexit sha1_base64="+DwyLkcNrm9vFjm90iugiKBzNKo=">AAAB/HicbVDLSsNAFJ34rPUVHzs3g0VwVRIR1F3BjcsKxhaaECaTSTt08mDmRqgh+CtuXKi49UPc+TdO2iy09cDA4Zx7uWdOkAmuwLK+jaXlldW19cZGc3Nre2fX3Nu/V2kuKXNoKlLZD4higifMAQ6C9TPJSBwI1gvG15Xfe2BS8TS5g0nGvJgMEx5xSkBLvnnoxgRGQVS4wEXICihL3/bNltW2psCLxK5JC9Xo+uaXG6Y0j1kCVBClBraVgVcQCZwKVjbdXLGM0DEZsoGmCYmZ8opp+hKfaCXEUSr1SwBP1d8bBYmVmsSBnqyyqnmvEv/zBjlEl17BkywHltDZoSgXGFJcVYFDLhkFMdGEUMl1VkxHRBIKurCmLsGe//Iicc7aV2379rzVseo2GugIHaNTZKML1EE3qIscRNEjekav6M14Ml6Md+NjNrpk1DsH6A+Mzx9/4ZVl</latexit><latexit sha1_base64="+DwyLkcNrm9vFjm90iugiKBzNKo=">AAAB/HicbVDLSsNAFJ34rPUVHzs3g0VwVRIR1F3BjcsKxhaaECaTSTt08mDmRqgh+CtuXKi49UPc+TdO2iy09cDA4Zx7uWdOkAmuwLK+jaXlldW19cZGc3Nre2fX3Nu/V2kuKXNoKlLZD4higifMAQ6C9TPJSBwI1gvG15Xfe2BS8TS5g0nGvJgMEx5xSkBLvnnoxgRGQVS4wEXICihL3/bNltW2psCLxK5JC9Xo+uaXG6Y0j1kCVBClBraVgVcQCZwKVjbdXLGM0DEZsoGmCYmZ8opp+hKfaCXEUSr1SwBP1d8bBYmVmsSBnqyyqnmvEv/zBjlEl17BkywHltDZoSgXGFJcVYFDLhkFMdGEUMl1VkxHRBIKurCmLsGe//Iicc7aV2379rzVseo2GugIHaNTZKML1EE3qIscRNEjekav6M14Ml6Md+NjNrpk1DsH6A+Mzx9/4ZVl</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="isWxGatjKmywXvoN6tdXvhpMaBQ=">AAAB8XicbVBNS8NAFHypX7VWjeLNS7AInkriRb0JXjxWMLbQhLDZbNqlmw92X4Qagn/FiwcV/4w3/42btgdtHVgYZt7jzU6YC67Qtr+Nxtr6xuZWc7u1097d2zcP2g8qKyRlLs1EJgchUUzwlLnIUbBBLhlJQsH64eSm9vuPTCqepfc4zZmfkFHKY04Jaikwj7yE4DiMSw+5iFiJVRU4gdmxu/YM1ipxFqQDC/QC88uLMlokLEUqiFJDx87RL4lETgWrWl6hWE7ohIzYUNOUJEz55Sx9ZZ1qJbLiTOqXojVTf2+UJFFqmoR6ss6qlr1a/M8bFhhf+iVP8wJZSueH4kJYmFl1FVbEJaMoppoQKrnOatExkYSiLqylS3CWv7xK3PPuVde5s6EJx3ACZ+DABVzDLfTABQpP8AJv8G48G6/Gx7ythrGo7RD+wPj8ARcqlBA=</latexit><latexit sha1_base64="isWxGatjKmywXvoN6tdXvhpMaBQ=">AAAB8XicbVBNS8NAFHypX7VWjeLNS7AInkriRb0JXjxWMLbQhLDZbNqlmw92X4Qagn/FiwcV/4w3/42btgdtHVgYZt7jzU6YC67Qtr+Nxtr6xuZWc7u1097d2zcP2g8qKyRlLs1EJgchUUzwlLnIUbBBLhlJQsH64eSm9vuPTCqepfc4zZmfkFHKY04Jaikwj7yE4DiMSw+5iFiJVRU4gdmxu/YM1ipxFqQDC/QC88uLMlokLEUqiFJDx87RL4lETgWrWl6hWE7ohIzYUNOUJEz55Sx9ZZ1qJbLiTOqXojVTf2+UJFFqmoR6ss6qlr1a/M8bFhhf+iVP8wJZSueH4kJYmFl1FVbEJaMoppoQKrnOatExkYSiLqylS3CWv7xK3PPuVde5s6EJx3ACZ+DABVzDLfTABQpP8AJv8G48G6/Gx7ythrGo7RD+wPj8ARcqlBA=</latexit><latexit sha1_base64="AWTYjpOSmak2Z1mU7ZeXqO+7BKo=">AAAB/HicbVDLSsNAFJ3UV62v+Ni5GSyCq5K4UXcFNy4rGFtoQphMJu3QyYOZG6GG4K+4caHi1g9x5984abPQ1gMDh3Pu5Z45QSa4Asv6Nhorq2vrG83N1tb2zu6euX9wr9JcUubQVKRyEBDFBE+YAxwEG2SSkTgQrB9Mriu//8Ck4mlyB9OMeTEZJTzilICWfPPIjQmMg6hwgYuQFVCWvu2bbatjzYCXiV2TNqrR880vN0xpHrMEqCBKDW0rA68gEjgVrGy5uWIZoRMyYkNNExIz5RWz9CU+1UqIo1TqlwCeqb83ChIrNY0DPVllVYteJf7nDXOILr2CJ1kOLKHzQ1EuMKS4qgKHXDIKYqoJoZLrrJiOiSQUdGEtXYK9+OVl4px3rjr2rdXuWnUbTXSMTtAZstEF6qIb1EMOougRPaNX9GY8GS/Gu/ExH20Y9c4h+gPj8wd+oZVh</latexit><latexit sha1_base64="+DwyLkcNrm9vFjm90iugiKBzNKo=">AAAB/HicbVDLSsNAFJ34rPUVHzs3g0VwVRIR1F3BjcsKxhaaECaTSTt08mDmRqgh+CtuXKi49UPc+TdO2iy09cDA4Zx7uWdOkAmuwLK+jaXlldW19cZGc3Nre2fX3Nu/V2kuKXNoKlLZD4higifMAQ6C9TPJSBwI1gvG15Xfe2BS8TS5g0nGvJgMEx5xSkBLvnnoxgRGQVS4wEXICihL3/bNltW2psCLxK5JC9Xo+uaXG6Y0j1kCVBClBraVgVcQCZwKVjbdXLGM0DEZsoGmCYmZ8opp+hKfaCXEUSr1SwBP1d8bBYmVmsSBnqyyqnmvEv/zBjlEl17BkywHltDZoSgXGFJcVYFDLhkFMdGEUMl1VkxHRBIKurCmLsGe//Iicc7aV2379rzVseo2GugIHaNTZKML1EE3qIscRNEjekav6M14Ml6Md+NjNrpk1DsH6A+Mzx9/4ZVl</latexit><latexit sha1_base64="+DwyLkcNrm9vFjm90iugiKBzNKo=">AAAB/HicbVDLSsNAFJ34rPUVHzs3g0VwVRIR1F3BjcsKxhaaECaTSTt08mDmRqgh+CtuXKi49UPc+TdO2iy09cDA4Zx7uWdOkAmuwLK+jaXlldW19cZGc3Nre2fX3Nu/V2kuKXNoKlLZD4higifMAQ6C9TPJSBwI1gvG15Xfe2BS8TS5g0nGvJgMEx5xSkBLvnnoxgRGQVS4wEXICihL3/bNltW2psCLxK5JC9Xo+uaXG6Y0j1kCVBClBraVgVcQCZwKVjbdXLGM0DEZsoGmCYmZ8opp+hKfaCXEUSr1SwBP1d8bBYmVmsSBnqyyqnmvEv/zBjlEl17BkywHltDZoSgXGFJcVYFDLhkFMdGEUMl1VkxHRBIKurCmLsGe//Iicc7aV2379rzVseo2GugIHaNTZKML1EE3qIscRNEjekav6M14Ml6Md+NjNrpk1DsH6A+Mzx9/4ZVl</latexit><latexit sha1_base64="+DwyLkcNrm9vFjm90iugiKBzNKo=">AAAB/HicbVDLSsNAFJ34rPUVHzs3g0VwVRIR1F3BjcsKxhaaECaTSTt08mDmRqgh+CtuXKi49UPc+TdO2iy09cDA4Zx7uWdOkAmuwLK+jaXlldW19cZGc3Nre2fX3Nu/V2kuKXNoKlLZD4higifMAQ6C9TPJSBwI1gvG15Xfe2BS8TS5g0nGvJgMEx5xSkBLvnnoxgRGQVS4wEXICihL3/bNltW2psCLxK5JC9Xo+uaXG6Y0j1kCVBClBraVgVcQCZwKVjbdXLGM0DEZsoGmCYmZ8opp+hKfaCXEUSr1SwBP1d8bBYmVmsSBnqyyqnmvEv/zBjlEl17BkywHltDZoSgXGFJcVYFDLhkFMdGEUMl1VkxHRBIKurCmLsGe//Iicc7aV2379rzVseo2GugIHaNTZKML1EE3qIscRNEjekav6M14Ml6Md+NjNrpk1DsH6A+Mzx9/4ZVl</latexit><latexit sha1_base64="+DwyLkcNrm9vFjm90iugiKBzNKo=">AAAB/HicbVDLSsNAFJ34rPUVHzs3g0VwVRIR1F3BjcsKxhaaECaTSTt08mDmRqgh+CtuXKi49UPc+TdO2iy09cDA4Zx7uWdOkAmuwLK+jaXlldW19cZGc3Nre2fX3Nu/V2kuKXNoKlLZD4higifMAQ6C9TPJSBwI1gvG15Xfe2BS8TS5g0nGvJgMEx5xSkBLvnnoxgRGQVS4wEXICihL3/bNltW2psCLxK5JC9Xo+uaXG6Y0j1kCVBClBraVgVcQCZwKVjbdXLGM0DEZsoGmCYmZ8opp+hKfaCXEUSr1SwBP1d8bBYmVmsSBnqyyqnmvEv/zBjlEl17BkywHltDZoSgXGFJcVYFDLhkFMdGEUMl1VkxHRBIKurCmLsGe//Iicc7aV2379rzVseo2GugIHaNTZKML1EE3qIscRNEjekav6M14Ml6Md+NjNrpk1DsH6A+Mzx9/4ZVl</latexit><latexit sha1_base64="+DwyLkcNrm9vFjm90iugiKBzNKo=">AAAB/HicbVDLSsNAFJ34rPUVHzs3g0VwVRIR1F3BjcsKxhaaECaTSTt08mDmRqgh+CtuXKi49UPc+TdO2iy09cDA4Zx7uWdOkAmuwLK+jaXlldW19cZGc3Nre2fX3Nu/V2kuKXNoKlLZD4higifMAQ6C9TPJSBwI1gvG15Xfe2BS8TS5g0nGvJgMEx5xSkBLvnnoxgRGQVS4wEXICihL3/bNltW2psCLxK5JC9Xo+uaXG6Y0j1kCVBClBraVgVcQCZwKVjbdXLGM0DEZsoGmCYmZ8opp+hKfaCXEUSr1SwBP1d8bBYmVmsSBnqyyqnmvEv/zBjlEl17BkywHltDZoSgXGFJcVYFDLhkFMdGEUMl1VkxHRBIKurCmLsGe//Iicc7aV2379rzVseo2GugIHaNTZKML1EE3qIscRNEjekav6M14Ml6Md+NjNrpk1DsH6A+Mzx9/4ZVl</latexit><latexit sha1_base64="+DwyLkcNrm9vFjm90iugiKBzNKo=">AAAB/HicbVDLSsNAFJ34rPUVHzs3g0VwVRIR1F3BjcsKxhaaECaTSTt08mDmRqgh+CtuXKi49UPc+TdO2iy09cDA4Zx7uWdOkAmuwLK+jaXlldW19cZGc3Nre2fX3Nu/V2kuKXNoKlLZD4higifMAQ6C9TPJSBwI1gvG15Xfe2BS8TS5g0nGvJgMEx5xSkBLvnnoxgRGQVS4wEXICihL3/bNltW2psCLxK5JC9Xo+uaXG6Y0j1kCVBClBraVgVcQCZwKVjbdXLGM0DEZsoGmCYmZ8opp+hKfaCXEUSr1SwBP1d8bBYmVmsSBnqyyqnmvEv/zBjlEl17BkywHltDZoSgXGFJcVYFDLhkFMdGEUMl1VkxHRBIKurCmLsGe//Iicc7aV2379rzVseo2GugIHaNTZKML1EE3qIscRNEjekav6M14Ml6Md+NjNrpk1DsH6A+Mzx9/4ZVl</latexit>

t̃M<latexit sha1_base64="L6rbkjMBhkS1F1SnUcduICKNOQI=">AAAB/HicbVDLSsNAFJ3UV62v+ti5CRbBVUlEUHcFN26ECsYWmhAmk0k7dDIJMzdCDcFfceNCxa0f4s6/cdJmoa0HBg7n3Ms9c4KUMwWW9W3UlpZXVtfq642Nza3tnebu3r1KMkmoQxKeyH6AFeVMUAcYcNpPJcVxwGkvGF+Vfu+BSsUScQeTlHoxHgoWMYJBS37zwI0xjIIod4HxkOZQFP6N32xZbWsKc5HYFWmhCl2/+eWGCcliKoBwrNTAtlLwciyBEU6LhpspmmIyxkM60FTgmCovn6YvzGOthGaUSP0EmFP190aOY6UmcaAny6xq3ivF/7xBBtGFlzORZkAFmR2KMm5CYpZVmCGTlACfaIKJZDqrSUZYYgK6sIYuwZ7/8iJxTtuXbfv2rNWxqjbq6BAdoRNko3PUQdeoixxE0CN6Rq/ozXgyXox342M2WjOqnX30B8bnD6o1lYE=</latexit><latexit sha1_base64="L6rbkjMBhkS1F1SnUcduICKNOQI=">AAAB/HicbVDLSsNAFJ3UV62v+ti5CRbBVUlEUHcFN26ECsYWmhAmk0k7dDIJMzdCDcFfceNCxa0f4s6/cdJmoa0HBg7n3Ms9c4KUMwWW9W3UlpZXVtfq642Nza3tnebu3r1KMkmoQxKeyH6AFeVMUAcYcNpPJcVxwGkvGF+Vfu+BSsUScQeTlHoxHgoWMYJBS37zwI0xjIIod4HxkOZQFP6N32xZbWsKc5HYFWmhCl2/+eWGCcliKoBwrNTAtlLwciyBEU6LhpspmmIyxkM60FTgmCovn6YvzGOthGaUSP0EmFP190aOY6UmcaAny6xq3ivF/7xBBtGFlzORZkAFmR2KMm5CYpZVmCGTlACfaIKJZDqrSUZYYgK6sIYuwZ7/8iJxTtuXbfv2rNWxqjbq6BAdoRNko3PUQdeoixxE0CN6Rq/ozXgyXox342M2WjOqnX30B8bnD6o1lYE=</latexit><latexit sha1_base64="L6rbkjMBhkS1F1SnUcduICKNOQI=">AAAB/HicbVDLSsNAFJ3UV62v+ti5CRbBVUlEUHcFN26ECsYWmhAmk0k7dDIJMzdCDcFfceNCxa0f4s6/cdJmoa0HBg7n3Ms9c4KUMwWW9W3UlpZXVtfq642Nza3tnebu3r1KMkmoQxKeyH6AFeVMUAcYcNpPJcVxwGkvGF+Vfu+BSsUScQeTlHoxHgoWMYJBS37zwI0xjIIod4HxkOZQFP6N32xZbWsKc5HYFWmhCl2/+eWGCcliKoBwrNTAtlLwciyBEU6LhpspmmIyxkM60FTgmCovn6YvzGOthGaUSP0EmFP190aOY6UmcaAny6xq3ivF/7xBBtGFlzORZkAFmR2KMm5CYpZVmCGTlACfaIKJZDqrSUZYYgK6sIYuwZ7/8iJxTtuXbfv2rNWxqjbq6BAdoRNko3PUQdeoixxE0CN6Rq/ozXgyXox342M2WjOqnX30B8bnD6o1lYE=</latexit><latexit sha1_base64="L6rbkjMBhkS1F1SnUcduICKNOQI=">AAAB/HicbVDLSsNAFJ3UV62v+ti5CRbBVUlEUHcFN26ECsYWmhAmk0k7dDIJMzdCDcFfceNCxa0f4s6/cdJmoa0HBg7n3Ms9c4KUMwWW9W3UlpZXVtfq642Nza3tnebu3r1KMkmoQxKeyH6AFeVMUAcYcNpPJcVxwGkvGF+Vfu+BSsUScQeTlHoxHgoWMYJBS37zwI0xjIIod4HxkOZQFP6N32xZbWsKc5HYFWmhCl2/+eWGCcliKoBwrNTAtlLwciyBEU6LhpspmmIyxkM60FTgmCovn6YvzGOthGaUSP0EmFP190aOY6UmcaAny6xq3ivF/7xBBtGFlzORZkAFmR2KMm5CYpZVmCGTlACfaIKJZDqrSUZYYgK6sIYuwZ7/8iJxTtuXbfv2rNWxqjbq6BAdoRNko3PUQdeoixxE0CN6Rq/ozXgyXox342M2WjOqnX30B8bnD6o1lYE=</latexit>
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<latexit sha1_base64="wFWaygzE2cXN9wVruiaSGnuoJPo=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLgxmUF+8A2lMl00g6dTMLMjVBD/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wSTm9zvPHJtRKzucZpwP6IjJULBKFrpoR9RHAdh9jQbVGtu3Z2DrBKvIDUo0BxUv/rDmKURV8gkNabnuQn6GdUomOSzSj81PKFsQke8Z6miETd+Nk88I2dWGZIw1vYpJHP190ZGI2OmUWAn84Rm2cvF/7xeiuG1nwmVpMgVW3wUppJgTPLzyVBozlBOLaFMC5uVsDHVlKEtqWJL8JZPXiXti7pn+d1lreEWdZThBE7hHDy4ggbcQhNawEDBM7zCm2OcF+fd+ViMlpxi5xj+wPn8AfrbkQw=</latexit><latexit sha1_base64="wFWaygzE2cXN9wVruiaSGnuoJPo=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLgxmUF+8A2lMl00g6dTMLMjVBD/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wSTm9zvPHJtRKzucZpwP6IjJULBKFrpoR9RHAdh9jQbVGtu3Z2DrBKvIDUo0BxUv/rDmKURV8gkNabnuQn6GdUomOSzSj81PKFsQke8Z6miETd+Nk88I2dWGZIw1vYpJHP190ZGI2OmUWAn84Rm2cvF/7xeiuG1nwmVpMgVW3wUppJgTPLzyVBozlBOLaFMC5uVsDHVlKEtqWJL8JZPXiXti7pn+d1lreEWdZThBE7hHDy4ggbcQhNawEDBM7zCm2OcF+fd+ViMlpxi5xj+wPn8AfrbkQw=</latexit><latexit sha1_base64="wFWaygzE2cXN9wVruiaSGnuoJPo=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLgxmUF+8A2lMl00g6dTMLMjVBD/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wSTm9zvPHJtRKzucZpwP6IjJULBKFrpoR9RHAdh9jQbVGtu3Z2DrBKvIDUo0BxUv/rDmKURV8gkNabnuQn6GdUomOSzSj81PKFsQke8Z6miETd+Nk88I2dWGZIw1vYpJHP190ZGI2OmUWAn84Rm2cvF/7xeiuG1nwmVpMgVW3wUppJgTPLzyVBozlBOLaFMC5uVsDHVlKEtqWJL8JZPXiXti7pn+d1lreEWdZThBE7hHDy4ggbcQhNawEDBM7zCm2OcF+fd+ViMlpxi5xj+wPn8AfrbkQw=</latexit><latexit sha1_base64="wFWaygzE2cXN9wVruiaSGnuoJPo=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLgxmUF+8A2lMl00g6dTMLMjVBD/8KNC0Xc+jfu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wSTm9zvPHJtRKzucZpwP6IjJULBKFrpoR9RHAdh9jQbVGtu3Z2DrBKvIDUo0BxUv/rDmKURV8gkNabnuQn6GdUomOSzSj81PKFsQke8Z6miETd+Nk88I2dWGZIw1vYpJHP190ZGI2OmUWAn84Rm2cvF/7xeiuG1nwmVpMgVW3wUppJgTPLzyVBozlBOLaFMC5uVsDHVlKEtqWJL8JZPXiXti7pn+d1lreEWdZThBE7hHDy4ggbcQhNawEDBM7zCm2OcF+fd+ViMlpxi5xj+wPn8AfrbkQw=</latexit>



Safety-check on linear networks

Model:  

Task: regression 

Test: deviation of replica estimator from analytical 
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<latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit><latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit><latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit><latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit>
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<latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit><latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit><latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit><latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit>
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<latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit><latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit><latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit><latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit>

y
<latexit sha1_base64="Z88nNPeM+ejMQyUlsq4q2PO/v68=">AAAB8HicbVBNS8NAFHzxs9avqkcvi0XwVBIR1FvBi8cKxhbbUDbbTbt0swm7L0IJ/RdePKh49ed489+4aXPQ1oGFYeY9dt6EqRQGXffbWVldW9/YrGxVt3d29/ZrB4cPJsk04z5LZKI7ITVcCsV9FCh5J9WcxqHk7XB8U/jtJ66NSNQ9TlIexHSoRCQYRSs99mKKozDKJ9N+re423BnIMvFKUocSrX7tqzdIWBZzhUxSY7qem2KQU42CST6t9jLDU8rGdMi7lioacxPks8RTcmqVAYkSbZ9CMlN/b+Q0NmYSh3aySGgWvUL8z+tmGF0FuVBphlyx+UdRJgkmpDifDITmDOXEEsq0sFkJG1FNGdqSqrYEb/HkZeKfN64b3t1FvemWbVTgGE7gDDy4hCbcQgt8YKDgGV7hzTHOi/PufMxHV5xy5wj+wPn8AWPqkN8=</latexit><latexit sha1_base64="Z88nNPeM+ejMQyUlsq4q2PO/v68=">AAAB8HicbVBNS8NAFHzxs9avqkcvi0XwVBIR1FvBi8cKxhbbUDbbTbt0swm7L0IJ/RdePKh49ed489+4aXPQ1oGFYeY9dt6EqRQGXffbWVldW9/YrGxVt3d29/ZrB4cPJsk04z5LZKI7ITVcCsV9FCh5J9WcxqHk7XB8U/jtJ66NSNQ9TlIexHSoRCQYRSs99mKKozDKJ9N+re423BnIMvFKUocSrX7tqzdIWBZzhUxSY7qem2KQU42CST6t9jLDU8rGdMi7lioacxPks8RTcmqVAYkSbZ9CMlN/b+Q0NmYSh3aySGgWvUL8z+tmGF0FuVBphlyx+UdRJgkmpDifDITmDOXEEsq0sFkJG1FNGdqSqrYEb/HkZeKfN64b3t1FvemWbVTgGE7gDDy4hCbcQgt8YKDgGV7hzTHOi/PufMxHV5xy5wj+wPn8AWPqkN8=</latexit><latexit sha1_base64="Z88nNPeM+ejMQyUlsq4q2PO/v68=">AAAB8HicbVBNS8NAFHzxs9avqkcvi0XwVBIR1FvBi8cKxhbbUDbbTbt0swm7L0IJ/RdePKh49ed489+4aXPQ1oGFYeY9dt6EqRQGXffbWVldW9/YrGxVt3d29/ZrB4cPJsk04z5LZKI7ITVcCsV9FCh5J9WcxqHk7XB8U/jtJ66NSNQ9TlIexHSoRCQYRSs99mKKozDKJ9N+re423BnIMvFKUocSrX7tqzdIWBZzhUxSY7qem2KQU42CST6t9jLDU8rGdMi7lioacxPks8RTcmqVAYkSbZ9CMlN/b+Q0NmYSh3aySGgWvUL8z+tmGF0FuVBphlyx+UdRJgkmpDifDITmDOXEEsq0sFkJG1FNGdqSqrYEb/HkZeKfN64b3t1FvemWbVTgGE7gDDy4hCbcQgt8YKDgGV7hzTHOi/PufMxHV5xy5wj+wPn8AWPqkN8=</latexit><latexit sha1_base64="Z88nNPeM+ejMQyUlsq4q2PO/v68=">AAAB8HicbVBNS8NAFHzxs9avqkcvi0XwVBIR1FvBi8cKxhbbUDbbTbt0swm7L0IJ/RdePKh49ed489+4aXPQ1oGFYeY9dt6EqRQGXffbWVldW9/YrGxVt3d29/ZrB4cPJsk04z5LZKI7ITVcCsV9FCh5J9WcxqHk7XB8U/jtJ66NSNQ9TlIexHSoRCQYRSs99mKKozDKJ9N+re423BnIMvFKUocSrX7tqzdIWBZzhUxSY7qem2KQU42CST6t9jLDU8rGdMi7lioacxPks8RTcmqVAYkSbZ9CMlN/b+Q0NmYSh3aySGgWvUL8z+tmGF0FuVBphlyx+UdRJgkmpDifDITmDOXEEsq0sFkJG1FNGdqSqrYEb/HkZeKfN64b3t1FvemWbVTgGE7gDDy4hCbcQgt8YKDgGV7hzTHOi/PufMxHV5xy5wj+wPn8AWPqkN8=</latexit>

W1
<latexit sha1_base64="+4aZkK91Xd1dfzPV9VTJoVnUoeE=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdOsNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BobONgw==</latexit><latexit sha1_base64="+4aZkK91Xd1dfzPV9VTJoVnUoeE=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdOsNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BobONgw==</latexit><latexit sha1_base64="+4aZkK91Xd1dfzPV9VTJoVnUoeE=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdOsNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BobONgw==</latexit><latexit sha1_base64="+4aZkK91Xd1dfzPV9VTJoVnUoeE=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdOsNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BobONgw==</latexit> W2

<latexit sha1_base64="rQ77wjdxh6MK4IjXFbOr2z4qjAc=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdusNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BozaNhA==</latexit><latexit sha1_base64="rQ77wjdxh6MK4IjXFbOr2z4qjAc=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdusNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BozaNhA==</latexit><latexit sha1_base64="rQ77wjdxh6MK4IjXFbOr2z4qjAc=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdusNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BozaNhA==</latexit><latexit sha1_base64="rQ77wjdxh6MK4IjXFbOr2z4qjAc=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdusNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BozaNhA==</latexit>

W̃1<latexit sha1_base64="WKjvnR2P6z5LaWOi45UVCc4rzMk=">AAAB8XicdVDJSgNBEO2JW4xb1KOXxiB4GnpizHILePEYwZjAZAg9PT1Jk56F7hohDPkMLx5UvPo33vwbO4ugog8KHu9VUVXPT6XQQMiHVVhb39jcKm6Xdnb39g/Kh0d3OskU412WyET1faq5FDHvggDJ+6niNPIl7/mTq7nfu+dKiyS+hWnKvYiOYhEKRsFI7gCEDHjemw2dYblCbFJrVVsOJvaFU29eNgyp15ukVseOTRaooBU6w/L7IEhYFvEYmKRauw5JwcupAsEkn5UGmeYpZRM64q6hMY249vLFyTN8ZpQAh4kyFQNeqN8nchppPY180xlRGOvf3lz8y3MzCJteLuI0Ax6z5aIwkxgSPP8fB0JxBnJqCGVKmFsxG1NFGZiUSiaEr0/x/6RbtVu2c1OrtMkqjSI6QafoHDmogdroGnVQFzGUoAf0hJ4tsB6tF+t12VqwVjPH6Aest08c2ZFM</latexit><latexit sha1_base64="WKjvnR2P6z5LaWOi45UVCc4rzMk=">AAAB8XicdVDJSgNBEO2JW4xb1KOXxiB4GnpizHILePEYwZjAZAg9PT1Jk56F7hohDPkMLx5UvPo33vwbO4ugog8KHu9VUVXPT6XQQMiHVVhb39jcKm6Xdnb39g/Kh0d3OskU412WyET1faq5FDHvggDJ+6niNPIl7/mTq7nfu+dKiyS+hWnKvYiOYhEKRsFI7gCEDHjemw2dYblCbFJrVVsOJvaFU29eNgyp15ukVseOTRaooBU6w/L7IEhYFvEYmKRauw5JwcupAsEkn5UGmeYpZRM64q6hMY249vLFyTN8ZpQAh4kyFQNeqN8nchppPY180xlRGOvf3lz8y3MzCJteLuI0Ax6z5aIwkxgSPP8fB0JxBnJqCGVKmFsxG1NFGZiUSiaEr0/x/6RbtVu2c1OrtMkqjSI6QafoHDmogdroGnVQFzGUoAf0hJ4tsB6tF+t12VqwVjPH6Aest08c2ZFM</latexit><latexit sha1_base64="WKjvnR2P6z5LaWOi45UVCc4rzMk=">AAAB8XicdVDJSgNBEO2JW4xb1KOXxiB4GnpizHILePEYwZjAZAg9PT1Jk56F7hohDPkMLx5UvPo33vwbO4ugog8KHu9VUVXPT6XQQMiHVVhb39jcKm6Xdnb39g/Kh0d3OskU412WyET1faq5FDHvggDJ+6niNPIl7/mTq7nfu+dKiyS+hWnKvYiOYhEKRsFI7gCEDHjemw2dYblCbFJrVVsOJvaFU29eNgyp15ukVseOTRaooBU6w/L7IEhYFvEYmKRauw5JwcupAsEkn5UGmeYpZRM64q6hMY249vLFyTN8ZpQAh4kyFQNeqN8nchppPY180xlRGOvf3lz8y3MzCJteLuI0Ax6z5aIwkxgSPP8fB0JxBnJqCGVKmFsxG1NFGZiUSiaEr0/x/6RbtVu2c1OrtMkqjSI6QafoHDmogdroGnVQFzGUoAf0hJ4tsB6tF+t12VqwVjPH6Aest08c2ZFM</latexit><latexit sha1_base64="WKjvnR2P6z5LaWOi45UVCc4rzMk=">AAAB8XicdVDJSgNBEO2JW4xb1KOXxiB4GnpizHILePEYwZjAZAg9PT1Jk56F7hohDPkMLx5UvPo33vwbO4ugog8KHu9VUVXPT6XQQMiHVVhb39jcKm6Xdnb39g/Kh0d3OskU412WyET1faq5FDHvggDJ+6niNPIl7/mTq7nfu+dKiyS+hWnKvYiOYhEKRsFI7gCEDHjemw2dYblCbFJrVVsOJvaFU29eNgyp15ukVseOTRaooBU6w/L7IEhYFvEYmKRauw5JwcupAsEkn5UGmeYpZRM64q6hMY249vLFyTN8ZpQAh4kyFQNeqN8nchppPY180xlRGOvf3lz8y3MzCJteLuI0Ax6z5aIwkxgSPP8fB0JxBnJqCGVKmFsxG1NFGZiUSiaEr0/x/6RbtVu2c1OrtMkqjSI6QafoHDmogdroGnVQFzGUoAf0hJ4tsB6tF+t12VqwVjPH6Aest08c2ZFM</latexit>

t2
<latexit sha1_base64="gmdIX9poNkzJKRhHBZ+8g7gu5Vs=">AAAB8nicbVBNS8NAFHzxs9avqkcvi0XwVJIiqLeCF48VjC00oWy2m3bpZhN2X4QS+je8eFDx6q/x5r9x2+agrQMLw8x7vNmJMikMuu63s7a+sbm1Xdmp7u7tHxzWjo4fTZprxn2WylR3I2q4FIr7KFDybqY5TSLJO9H4duZ3nrg2IlUPOMl4mNChErFgFK0UBAnFURQXOO03+7W623DnIKvEK0kdSrT7ta9gkLI84QqZpMb0PDfDsKAaBZN8Wg1ywzPKxnTIe5YqmnATFvPMU3JulQGJU22fQjJXf28UNDFmkkR2cpbRLHsz8T+vl2N8HRZCZTlyxRaH4lwSTMmsADIQmjOUE0so08JmJWxENWVoa6raErzlL68Sv9m4aXj3l/WWW7ZRgVM4gwvw4ApacAdt8IFBBs/wCm9O7rw4787HYnTNKXdO4A+czx+KV5F/</latexit><latexit sha1_base64="gmdIX9poNkzJKRhHBZ+8g7gu5Vs=">AAAB8nicbVBNS8NAFHzxs9avqkcvi0XwVJIiqLeCF48VjC00oWy2m3bpZhN2X4QS+je8eFDx6q/x5r9x2+agrQMLw8x7vNmJMikMuu63s7a+sbm1Xdmp7u7tHxzWjo4fTZprxn2WylR3I2q4FIr7KFDybqY5TSLJO9H4duZ3nrg2IlUPOMl4mNChErFgFK0UBAnFURQXOO03+7W623DnIKvEK0kdSrT7ta9gkLI84QqZpMb0PDfDsKAaBZN8Wg1ywzPKxnTIe5YqmnATFvPMU3JulQGJU22fQjJXf28UNDFmkkR2cpbRLHsz8T+vl2N8HRZCZTlyxRaH4lwSTMmsADIQmjOUE0so08JmJWxENWVoa6raErzlL68Sv9m4aXj3l/WWW7ZRgVM4gwvw4ApacAdt8IFBBs/wCm9O7rw4787HYnTNKXdO4A+czx+KV5F/</latexit><latexit sha1_base64="gmdIX9poNkzJKRhHBZ+8g7gu5Vs=">AAAB8nicbVBNS8NAFHzxs9avqkcvi0XwVJIiqLeCF48VjC00oWy2m3bpZhN2X4QS+je8eFDx6q/x5r9x2+agrQMLw8x7vNmJMikMuu63s7a+sbm1Xdmp7u7tHxzWjo4fTZprxn2WylR3I2q4FIr7KFDybqY5TSLJO9H4duZ3nrg2IlUPOMl4mNChErFgFK0UBAnFURQXOO03+7W623DnIKvEK0kdSrT7ta9gkLI84QqZpMb0PDfDsKAaBZN8Wg1ywzPKxnTIe5YqmnATFvPMU3JulQGJU22fQjJXf28UNDFmkkR2cpbRLHsz8T+vl2N8HRZCZTlyxRaH4lwSTMmsADIQmjOUE0so08JmJWxENWVoa6raErzlL68Sv9m4aXj3l/WWW7ZRgVM4gwvw4ApacAdt8IFBBs/wCm9O7rw4787HYnTNKXdO4A+czx+KV5F/</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="6ElTSAXMtuvQHSiQGGgbJPHmu+A=">AAAB53icbVBNS8NAFHypX7VWrV69LBbBU0l6UW+CF48VjC00oWy2m3bpZhN2X4QS8je8eFDxH3nz37hpe9DWgYVh5j3e7ESZFAZd99upbW3v7O7V9xsHzcOj49ZJ88mkuWbcZ6lM9SCihkuhuI8CJR9kmtMkkrwfze4qv//MtRGpesR5xsOETpSIBaNopSBIKE6juMBy1B212m7HXYBsEm9F2rBCb9T6CsYpyxOukElqzNBzMwwLqlEwyctGkBueUTajEz60VNGEm7BYZC7JhVXGJE61fQrJQv29UdDEmHkS2ckqo1n3KvE/b5hjfB0WQmU5csWWh+JcEkxJVQAZC80ZyrkllGlhsxI2pZoytDU1bAne+pc3id/t3HS8BxfqcAbncAkeXMEt3EMPfGCQwQu8wbuTO6/Ox7KtmrOq7RT+wPn8AUq2kDQ=</latexit><latexit sha1_base64="6ElTSAXMtuvQHSiQGGgbJPHmu+A=">AAAB53icbVBNS8NAFHypX7VWrV69LBbBU0l6UW+CF48VjC00oWy2m3bpZhN2X4QS8je8eFDxH3nz37hpe9DWgYVh5j3e7ESZFAZd99upbW3v7O7V9xsHzcOj49ZJ88mkuWbcZ6lM9SCihkuhuI8CJR9kmtMkkrwfze4qv//MtRGpesR5xsOETpSIBaNopSBIKE6juMBy1B212m7HXYBsEm9F2rBCb9T6CsYpyxOukElqzNBzMwwLqlEwyctGkBueUTajEz60VNGEm7BYZC7JhVXGJE61fQrJQv29UdDEmHkS2ckqo1n3KvE/b5hjfB0WQmU5csWWh+JcEkxJVQAZC80ZyrkllGlhsxI2pZoytDU1bAne+pc3id/t3HS8BxfqcAbncAkeXMEt3EMPfGCQwQu8wbuTO6/Ox7KtmrOq7RT+wPn8AUq2kDQ=</latexit><latexit sha1_base64="DEQI6UaXM55kVVgcmCI5ULz2vvI=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5L0ot4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVjc2t7p7pb29s/ODyqH588miTTjPsskYnuhdRwKRT3UaDkvVRzGoeSd8PpbeF3n7g2IlEPOEv5IKZjJSLBKFopCGKKkzDKcT5sDesNt+kuQNaJV5IGlOgM61/BKGFZzBUySY3pe26Kg5xqFEzyeS3IDE8pm9Ix71uqaMzNIF9knpMLq4xIlGj7FJKF+nsjp7Exszi0k0VGs+oV4n9eP8PoepALlWbIFVseijJJMCFFAWQkNGcoZ5ZQpoXNStiEasrQ1lSzJXirX14nfqt50/Tu3UbbLduowhmcwyV4cAVtuIMO+MAghWd4hTcnc16cd+djOVpxyp1T+APn8weJF5F7</latexit><latexit sha1_base64="gmdIX9poNkzJKRhHBZ+8g7gu5Vs=">AAAB8nicbVBNS8NAFHzxs9avqkcvi0XwVJIiqLeCF48VjC00oWy2m3bpZhN2X4QS+je8eFDx6q/x5r9x2+agrQMLw8x7vNmJMikMuu63s7a+sbm1Xdmp7u7tHxzWjo4fTZprxn2WylR3I2q4FIr7KFDybqY5TSLJO9H4duZ3nrg2IlUPOMl4mNChErFgFK0UBAnFURQXOO03+7W623DnIKvEK0kdSrT7ta9gkLI84QqZpMb0PDfDsKAaBZN8Wg1ywzPKxnTIe5YqmnATFvPMU3JulQGJU22fQjJXf28UNDFmkkR2cpbRLHsz8T+vl2N8HRZCZTlyxRaH4lwSTMmsADIQmjOUE0so08JmJWxENWVoa6raErzlL68Sv9m4aXj3l/WWW7ZRgVM4gwvw4ApacAdt8IFBBs/wCm9O7rw4787HYnTNKXdO4A+czx+KV5F/</latexit><latexit sha1_base64="gmdIX9poNkzJKRhHBZ+8g7gu5Vs=">AAAB8nicbVBNS8NAFHzxs9avqkcvi0XwVJIiqLeCF48VjC00oWy2m3bpZhN2X4QS+je8eFDx6q/x5r9x2+agrQMLw8x7vNmJMikMuu63s7a+sbm1Xdmp7u7tHxzWjo4fTZprxn2WylR3I2q4FIr7KFDybqY5TSLJO9H4duZ3nrg2IlUPOMl4mNChErFgFK0UBAnFURQXOO03+7W623DnIKvEK0kdSrT7ta9gkLI84QqZpMb0PDfDsKAaBZN8Wg1ywzPKxnTIe5YqmnATFvPMU3JulQGJU22fQjJXf28UNDFmkkR2cpbRLHsz8T+vl2N8HRZCZTlyxRaH4lwSTMmsADIQmjOUE0so08JmJWxENWVoa6raErzlL68Sv9m4aXj3l/WWW7ZRgVM4gwvw4ApacAdt8IFBBs/wCm9O7rw4787HYnTNKXdO4A+czx+KV5F/</latexit><latexit sha1_base64="gmdIX9poNkzJKRhHBZ+8g7gu5Vs=">AAAB8nicbVBNS8NAFHzxs9avqkcvi0XwVJIiqLeCF48VjC00oWy2m3bpZhN2X4QS+je8eFDx6q/x5r9x2+agrQMLw8x7vNmJMikMuu63s7a+sbm1Xdmp7u7tHxzWjo4fTZprxn2WylR3I2q4FIr7KFDybqY5TSLJO9H4duZ3nrg2IlUPOMl4mNChErFgFK0UBAnFURQXOO03+7W623DnIKvEK0kdSrT7ta9gkLI84QqZpMb0PDfDsKAaBZN8Wg1ywzPKxnTIe5YqmnATFvPMU3JulQGJU22fQjJXf28UNDFmkkR2cpbRLHsz8T+vl2N8HRZCZTlyxRaH4lwSTMmsADIQmjOUE0so08JmJWxENWVoa6raErzlL68Sv9m4aXj3l/WWW7ZRgVM4gwvw4ApacAdt8IFBBs/wCm9O7rw4787HYnTNKXdO4A+czx+KV5F/</latexit><latexit sha1_base64="gmdIX9poNkzJKRhHBZ+8g7gu5Vs=">AAAB8nicbVBNS8NAFHzxs9avqkcvi0XwVJIiqLeCF48VjC00oWy2m3bpZhN2X4QS+je8eFDx6q/x5r9x2+agrQMLw8x7vNmJMikMuu63s7a+sbm1Xdmp7u7tHxzWjo4fTZprxn2WylR3I2q4FIr7KFDybqY5TSLJO9H4duZ3nrg2IlUPOMl4mNChErFgFK0UBAnFURQXOO03+7W623DnIKvEK0kdSrT7ta9gkLI84QqZpMb0PDfDsKAaBZN8Wg1ywzPKxnTIe5YqmnATFvPMU3JulQGJU22fQjJXf28UNDFmkkR2cpbRLHsz8T+vl2N8HRZCZTlyxRaH4lwSTMmsADIQmjOUE0so08JmJWxENWVoa6raErzlL68Sv9m4aXj3l/WWW7ZRgVM4gwvw4ApacAdt8IFBBs/wCm9O7rw4787HYnTNKXdO4A+czx+KV5F/</latexit><latexit sha1_base64="gmdIX9poNkzJKRhHBZ+8g7gu5Vs=">AAAB8nicbVBNS8NAFHzxs9avqkcvi0XwVJIiqLeCF48VjC00oWy2m3bpZhN2X4QS+je8eFDx6q/x5r9x2+agrQMLw8x7vNmJMikMuu63s7a+sbm1Xdmp7u7tHxzWjo4fTZprxn2WylR3I2q4FIr7KFDybqY5TSLJO9H4duZ3nrg2IlUPOMl4mNChErFgFK0UBAnFURQXOO03+7W623DnIKvEK0kdSrT7ta9gkLI84QqZpMb0PDfDsKAaBZN8Wg1ywzPKxnTIe5YqmnATFvPMU3JulQGJU22fQjJXf28UNDFmkkR2cpbRLHsz8T+vl2N8HRZCZTlyxRaH4lwSTMmsADIQmjOUE0so08JmJWxENWVoa6raErzlL68Sv9m4aXj3l/WWW7ZRgVM4gwvw4ApacAdt8IFBBs/wCm9O7rw4787HYnTNKXdO4A+czx+KV5F/</latexit><latexit sha1_base64="gmdIX9poNkzJKRhHBZ+8g7gu5Vs=">AAAB8nicbVBNS8NAFHzxs9avqkcvi0XwVJIiqLeCF48VjC00oWy2m3bpZhN2X4QS+je8eFDx6q/x5r9x2+agrQMLw8x7vNmJMikMuu63s7a+sbm1Xdmp7u7tHxzWjo4fTZprxn2WylR3I2q4FIr7KFDybqY5TSLJO9H4duZ3nrg2IlUPOMl4mNChErFgFK0UBAnFURQXOO03+7W623DnIKvEK0kdSrT7ta9gkLI84QqZpMb0PDfDsKAaBZN8Wg1ywzPKxnTIe5YqmnATFvPMU3JulQGJU22fQjJXf28UNDFmkkR2cpbRLHsz8T+vl2N8HRZCZTlyxRaH4lwSTMmsADIQmjOUE0so08JmJWxENWVoa6raErzlL68Sv9m4aXj3l/WWW7ZRgVM4gwvw4ApacAdt8IFBBs/wCm9O7rw4787HYnTNKXdO4A+czx+KV5F/</latexit>

t3
<latexit sha1_base64="Nh+IHipm02RYhfnPXyaLztvPgDw=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KooN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDVgcWhpn3eLMTplIYdN0vp7Kyura+Ud2sbW3v7O7V9w8eTJJpxn2WyER3Q2q4FIr7KFDybqo5jUPJO+HkpvA7j1wbkah7nKa8H9OREpFgFK0UBDHFcRjlOBucD+oNt+nOQf4SryQNKNEe1D+DYcKymCtkkhrT89wU+znVKJjks1qQGZ5SNqEj3rNU0Zibfj7PPCMnVhmSKNH2KSRz9edGTmNjpnFoJ4uMZtkrxP+8XobRVT8XKs2QK7Y4FGWSYEKKAshQaM5QTi2hTAublbAx1ZShralmS/CWv/yX+GfN66Z3d9FouWUbVTiCYzgFDy6hBbfQBh8YpPAEL/DqZM6z8+a8L0YrTrlzCL/gfHwDi9qRgA==</latexit><latexit sha1_base64="Nh+IHipm02RYhfnPXyaLztvPgDw=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KooN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDVgcWhpn3eLMTplIYdN0vp7Kyura+Ud2sbW3v7O7V9w8eTJJpxn2WyER3Q2q4FIr7KFDybqo5jUPJO+HkpvA7j1wbkah7nKa8H9OREpFgFK0UBDHFcRjlOBucD+oNt+nOQf4SryQNKNEe1D+DYcKymCtkkhrT89wU+znVKJjks1qQGZ5SNqEj3rNU0Zibfj7PPCMnVhmSKNH2KSRz9edGTmNjpnFoJ4uMZtkrxP+8XobRVT8XKs2QK7Y4FGWSYEKKAshQaM5QTi2hTAublbAx1ZShralmS/CWv/yX+GfN66Z3d9FouWUbVTiCYzgFDy6hBbfQBh8YpPAEL/DqZM6z8+a8L0YrTrlzCL/gfHwDi9qRgA==</latexit><latexit sha1_base64="Nh+IHipm02RYhfnPXyaLztvPgDw=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KooN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDVgcWhpn3eLMTplIYdN0vp7Kyura+Ud2sbW3v7O7V9w8eTJJpxn2WyER3Q2q4FIr7KFDybqo5jUPJO+HkpvA7j1wbkah7nKa8H9OREpFgFK0UBDHFcRjlOBucD+oNt+nOQf4SryQNKNEe1D+DYcKymCtkkhrT89wU+znVKJjks1qQGZ5SNqEj3rNU0Zibfj7PPCMnVhmSKNH2KSRz9edGTmNjpnFoJ4uMZtkrxP+8XobRVT8XKs2QK7Y4FGWSYEKKAshQaM5QTi2hTAublbAx1ZShralmS/CWv/yX+GfN66Z3d9FouWUbVTiCYzgFDy6hBbfQBh8YpPAEL/DqZM6z8+a8L0YrTrlzCL/gfHwDi9qRgA==</latexit><latexit sha1_base64="Nh+IHipm02RYhfnPXyaLztvPgDw=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KooN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDVgcWhpn3eLMTplIYdN0vp7Kyura+Ud2sbW3v7O7V9w8eTJJpxn2WyER3Q2q4FIr7KFDybqo5jUPJO+HkpvA7j1wbkah7nKa8H9OREpFgFK0UBDHFcRjlOBucD+oNt+nOQf4SryQNKNEe1D+DYcKymCtkkhrT89wU+znVKJjks1qQGZ5SNqEj3rNU0Zibfj7PPCMnVhmSKNH2KSRz9edGTmNjpnFoJ4uMZtkrxP+8XobRVT8XKs2QK7Y4FGWSYEKKAshQaM5QTi2hTAublbAx1ZShralmS/CWv/yX+GfN66Z3d9FouWUbVTiCYzgFDy6hBbfQBh8YpPAEL/DqZM6z8+a8L0YrTrlzCL/gfHwDi9qRgA==</latexit>

W3
<latexit sha1_base64="+ilfryobXcZSJ//yfR09HhtQb7M=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiQNfewKblxWNLbQhjKZTtqhk0mYmQgl9BPcuFBx6x+582+ctBVU9MCFwzn3cu89YcqZ0gh9WGvrG5tb26Wd8u7e/sFh5ej4TiWZJNQnCU9kL8SKciaor5nmtJdKiuOQ0244vSz87j2ViiXiVs9SGsR4LFjECNZGuukOa8NKFdmtZt316hDZCDUc1ymI2/BqHnSMUqAKVugMK++DUUKymApNOFaq76BUBzmWmhFO5+VBpmiKyRSPad9QgWOqgnxx6hyeG2UEo0SaEhou1O8TOY6VmsWh6YyxnqjfXiH+5fUzHTWDnIk001SQ5aIo41AnsPgbjpikRPOZIZhIZm6FZIIlJtqkUzYhfH0K/ye+a7ds59qrttEqjRI4BWfgAjigAdrgCnSADwgYgwfwBJ4tbj1aL9brsnXNWs2cgB+w3j4BpLmNhQ==</latexit><latexit sha1_base64="+ilfryobXcZSJ//yfR09HhtQb7M=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiQNfewKblxWNLbQhjKZTtqhk0mYmQgl9BPcuFBx6x+582+ctBVU9MCFwzn3cu89YcqZ0gh9WGvrG5tb26Wd8u7e/sFh5ej4TiWZJNQnCU9kL8SKciaor5nmtJdKiuOQ0244vSz87j2ViiXiVs9SGsR4LFjECNZGuukOa8NKFdmtZt316hDZCDUc1ymI2/BqHnSMUqAKVugMK++DUUKymApNOFaq76BUBzmWmhFO5+VBpmiKyRSPad9QgWOqgnxx6hyeG2UEo0SaEhou1O8TOY6VmsWh6YyxnqjfXiH+5fUzHTWDnIk001SQ5aIo41AnsPgbjpikRPOZIZhIZm6FZIIlJtqkUzYhfH0K/ye+a7ds59qrttEqjRI4BWfgAjigAdrgCnSADwgYgwfwBJ4tbj1aL9brsnXNWs2cgB+w3j4BpLmNhQ==</latexit><latexit sha1_base64="+ilfryobXcZSJ//yfR09HhtQb7M=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiQNfewKblxWNLbQhjKZTtqhk0mYmQgl9BPcuFBx6x+582+ctBVU9MCFwzn3cu89YcqZ0gh9WGvrG5tb26Wd8u7e/sFh5ej4TiWZJNQnCU9kL8SKciaor5nmtJdKiuOQ0244vSz87j2ViiXiVs9SGsR4LFjECNZGuukOa8NKFdmtZt316hDZCDUc1ymI2/BqHnSMUqAKVugMK++DUUKymApNOFaq76BUBzmWmhFO5+VBpmiKyRSPad9QgWOqgnxx6hyeG2UEo0SaEhou1O8TOY6VmsWh6YyxnqjfXiH+5fUzHTWDnIk001SQ5aIo41AnsPgbjpikRPOZIZhIZm6FZIIlJtqkUzYhfH0K/ye+a7ds59qrttEqjRI4BWfgAjigAdrgCnSADwgYgwfwBJ4tbj1aL9brsnXNWs2cgB+w3j4BpLmNhQ==</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="Ay1zz7l+AAv/HMrSd3IBTAdYSM0=">AAAB3nicbZDNSgMxFIXv+Ftr1erWTbAIrsqMLtSd4MZlRccW2qFk0jttaCYzJHeEUvoIblyo+FjufBvTn4W2Hgh8nJOQe0+cK2nJ97+9tfWNza3t0k55t7K3f1A9rDzZrDACQ5GpzLRiblFJjSFJUtjKDfI0VtiMh7fTvPmMxspMP9IoxyjlfS0TKTg566HZvehWa37dn4mtQrCAGizU6Fa/Or1MFClqEopb2w78nKIxNySFwkm5U1jMuRjyPrYdap6ijcazUSfs1Dk9lmTGHU1s5v5+MeaptaM0djdTTgO7nE3N/7J2QclVNJY6Lwi1mH+UFIpRxqZ7s540KEiNHHBhpJuViQE3XJBrp+xKCJZXXoXwvH5dD+59KMExnMAZBHAJN3AHDQhBQB9e4A3ePeW9eh/ztta8RW1H8Efe5w8yQYwB</latexit><latexit sha1_base64="szipQDLvZoaclYRnfqjVPszYLbk=">AAAB3nicdZBPS8MwGMbf+nfOqdOrl+AQPJW2G/tzE7x4nGjdYCsjzdItLE1Lkgqj7CN48aDix/LmtzHdJqjoA4GH35OQ933ClDOlHefD2tjc2t7ZLe2V9ysHh0fV48q9SjJJqE8Snsh+iBXlTFBfM81pP5UUxyGnvXB2VeS9ByoVS8Sdnqc0iPFEsIgRrA267Y3qo2rNsTvtptdoIsd2nJbruYXxWo16A7mGFKrBWt1R9X04TkgWU6EJx0oNXCfVQY6lZoTTRXmYKZpiMsMTOjBW4JiqIF+OukDnhoxRlEhzhEZL+v1FjmOl5nFobsZYT9XvrIB/ZYNMR+0gZyLNNBVk9VGUcaQTVOyNxkxSovncGEwkM7MiMsUSE23aKZsSvjZF/xvfszu2e+NACU7hDC7AhRZcwjV0wQcCE3iEZ3ixuPVkva7a2rDWtZ3AD1lvn484jEM=</latexit><latexit sha1_base64="PMPj/aj0PHtU3ix7juE6YH1ZJmI=">AAAB6XicdVDLSgNBEOz1GeMr6tHLYBA8LbObkMct4MVjRNcEkiXMTmaTIbMPZmaFEPIJXjyoePWPvPk3ziYRVLSgoajqprsrSAVXGuMPa219Y3Nru7BT3N3bPzgsHR3fqSSTlHk0EYnsBkQxwWPmaa4F66aSkSgQrBNMLnO/c8+k4kl8q6cp8yMyinnIKdFGuukMKoNSGdvNRs2t1hC2Ma47rpMTt16tVJFjlBxlWKE9KL33hwnNIhZrKohSPQen2p8RqTkVbF7sZ4qlhE7IiPUMjUnElD9bnDpH50YZojCRpmKNFur3iRmJlJpGgemMiB6r314u/uX1Mh02/BmP00yzmC4XhZlAOkH532jIJaNaTA0hVHJzK6JjIgnVJp2iCeHrU/Q/8Vy7aTvXuNzCqzQKcApncAEO1KEFV9AGDyiM4AGe4NkS1qP1Yr0uW9es1cwJ/ID19gmjeY2B</latexit><latexit sha1_base64="+ilfryobXcZSJ//yfR09HhtQb7M=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiQNfewKblxWNLbQhjKZTtqhk0mYmQgl9BPcuFBx6x+582+ctBVU9MCFwzn3cu89YcqZ0gh9WGvrG5tb26Wd8u7e/sFh5ej4TiWZJNQnCU9kL8SKciaor5nmtJdKiuOQ0244vSz87j2ViiXiVs9SGsR4LFjECNZGuukOa8NKFdmtZt316hDZCDUc1ymI2/BqHnSMUqAKVugMK++DUUKymApNOFaq76BUBzmWmhFO5+VBpmiKyRSPad9QgWOqgnxx6hyeG2UEo0SaEhou1O8TOY6VmsWh6YyxnqjfXiH+5fUzHTWDnIk001SQ5aIo41AnsPgbjpikRPOZIZhIZm6FZIIlJtqkUzYhfH0K/ye+a7ds59qrttEqjRI4BWfgAjigAdrgCnSADwgYgwfwBJ4tbj1aL9brsnXNWs2cgB+w3j4BpLmNhQ==</latexit><latexit sha1_base64="+ilfryobXcZSJ//yfR09HhtQb7M=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiQNfewKblxWNLbQhjKZTtqhk0mYmQgl9BPcuFBx6x+582+ctBVU9MCFwzn3cu89YcqZ0gh9WGvrG5tb26Wd8u7e/sFh5ej4TiWZJNQnCU9kL8SKciaor5nmtJdKiuOQ0244vSz87j2ViiXiVs9SGsR4LFjECNZGuukOa8NKFdmtZt316hDZCDUc1ymI2/BqHnSMUqAKVugMK++DUUKymApNOFaq76BUBzmWmhFO5+VBpmiKyRSPad9QgWOqgnxx6hyeG2UEo0SaEhou1O8TOY6VmsWh6YyxnqjfXiH+5fUzHTWDnIk001SQ5aIo41AnsPgbjpikRPOZIZhIZm6FZIIlJtqkUzYhfH0K/ye+a7ds59qrttEqjRI4BWfgAjigAdrgCnSADwgYgwfwBJ4tbj1aL9brsnXNWs2cgB+w3j4BpLmNhQ==</latexit><latexit sha1_base64="+ilfryobXcZSJ//yfR09HhtQb7M=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiQNfewKblxWNLbQhjKZTtqhk0mYmQgl9BPcuFBx6x+582+ctBVU9MCFwzn3cu89YcqZ0gh9WGvrG5tb26Wd8u7e/sFh5ej4TiWZJNQnCU9kL8SKciaor5nmtJdKiuOQ0244vSz87j2ViiXiVs9SGsR4LFjECNZGuukOa8NKFdmtZt316hDZCDUc1ymI2/BqHnSMUqAKVugMK++DUUKymApNOFaq76BUBzmWmhFO5+VBpmiKyRSPad9QgWOqgnxx6hyeG2UEo0SaEhou1O8TOY6VmsWh6YyxnqjfXiH+5fUzHTWDnIk001SQ5aIo41AnsPgbjpikRPOZIZhIZm6FZIIlJtqkUzYhfH0K/ye+a7ds59qrttEqjRI4BWfgAjigAdrgCnSADwgYgwfwBJ4tbj1aL9brsnXNWs2cgB+w3j4BpLmNhQ==</latexit><latexit sha1_base64="+ilfryobXcZSJ//yfR09HhtQb7M=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiQNfewKblxWNLbQhjKZTtqhk0mYmQgl9BPcuFBx6x+582+ctBVU9MCFwzn3cu89YcqZ0gh9WGvrG5tb26Wd8u7e/sFh5ej4TiWZJNQnCU9kL8SKciaor5nmtJdKiuOQ0244vSz87j2ViiXiVs9SGsR4LFjECNZGuukOa8NKFdmtZt316hDZCDUc1ymI2/BqHnSMUqAKVugMK++DUUKymApNOFaq76BUBzmWmhFO5+VBpmiKyRSPad9QgWOqgnxx6hyeG2UEo0SaEhou1O8TOY6VmsWh6YyxnqjfXiH+5fUzHTWDnIk001SQ5aIo41AnsPgbjpikRPOZIZhIZm6FZIIlJtqkUzYhfH0K/ye+a7ds59qrttEqjRI4BWfgAjigAdrgCnSADwgYgwfwBJ4tbj1aL9brsnXNWs2cgB+w3j4BpLmNhQ==</latexit><latexit sha1_base64="+ilfryobXcZSJ//yfR09HhtQb7M=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiQNfewKblxWNLbQhjKZTtqhk0mYmQgl9BPcuFBx6x+582+ctBVU9MCFwzn3cu89YcqZ0gh9WGvrG5tb26Wd8u7e/sFh5ej4TiWZJNQnCU9kL8SKciaor5nmtJdKiuOQ0244vSz87j2ViiXiVs9SGsR4LFjECNZGuukOa8NKFdmtZt316hDZCDUc1ymI2/BqHnSMUqAKVugMK++DUUKymApNOFaq76BUBzmWmhFO5+VBpmiKyRSPad9QgWOqgnxx6hyeG2UEo0SaEhou1O8TOY6VmsWh6YyxnqjfXiH+5fUzHTWDnIk001SQ5aIo41AnsPgbjpikRPOZIZhIZm6FZIIlJtqkUzYhfH0K/ye+a7ds59qrttEqjRI4BWfgAjigAdrgCnSADwgYgwfwBJ4tbj1aL9brsnXNWs2cgB+w3j4BpLmNhQ==</latexit><latexit sha1_base64="+ilfryobXcZSJ//yfR09HhtQb7M=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiQNfewKblxWNLbQhjKZTtqhk0mYmQgl9BPcuFBx6x+582+ctBVU9MCFwzn3cu89YcqZ0gh9WGvrG5tb26Wd8u7e/sFh5ej4TiWZJNQnCU9kL8SKciaor5nmtJdKiuOQ0244vSz87j2ViiXiVs9SGsR4LFjECNZGuukOa8NKFdmtZt316hDZCDUc1ymI2/BqHnSMUqAKVugMK++DUUKymApNOFaq76BUBzmWmhFO5+VBpmiKyRSPad9QgWOqgnxx6hyeG2UEo0SaEhou1O8TOY6VmsWh6YyxnqjfXiH+5fUzHTWDnIk001SQ5aIo41AnsPgbjpikRPOZIZhIZm6FZIIlJtqkUzYhfH0K/ye+a7ds59qrttEqjRI4BWfgAjigAdrgCnSADwgYgwfwBJ4tbj1aL9brsnXNWs2cgB+w3j4BpLmNhQ==</latexit>

W4
<latexit sha1_base64="Z6oQidV5RwDSuy86dMuiUjCCymU=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdesNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BpjyNhg==</latexit><latexit sha1_base64="Z6oQidV5RwDSuy86dMuiUjCCymU=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdesNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BpjyNhg==</latexit><latexit sha1_base64="Z6oQidV5RwDSuy86dMuiUjCCymU=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdesNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BpjyNhg==</latexit><latexit sha1_base64="Z6oQidV5RwDSuy86dMuiUjCCymU=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdesNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BpjyNhg==</latexit>

t` = W(`) · · ·W(1)x+ ✏
<latexit sha1_base64="M4LyixtygERtZnGGatFE8Ccek8E="></latexit><latexit sha1_base64="M4LyixtygERtZnGGatFE8Ccek8E="></latexit><latexit sha1_base64="M4LyixtygERtZnGGatFE8Ccek8E="></latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="cy8MjPuBE/jAnc60tKytgsWXr/Q="></latexit><latexit sha1_base64="cy8MjPuBE/jAnc60tKytgsWXr/Q="></latexit><latexit sha1_base64="D2XDe064dUM8czI8qqCf+K9BCJo="></latexit><latexit sha1_base64="M4LyixtygERtZnGGatFE8Ccek8E="></latexit><latexit sha1_base64="M4LyixtygERtZnGGatFE8Ccek8E="></latexit><latexit sha1_base64="M4LyixtygERtZnGGatFE8Ccek8E="></latexit><latexit sha1_base64="M4LyixtygERtZnGGatFE8Ccek8E="></latexit><latexit sha1_base64="M4LyixtygERtZnGGatFE8Ccek8E="></latexit><latexit sha1_base64="M4LyixtygERtZnGGatFE8Ccek8E="></latexit>

xi ⇠ N (0, 1)
<latexit sha1_base64="vSjRtBr/82efKaenRs5LH/3ug84=">AAACBXicbVBNS8NAEN3Ur1q/oh5FWCxCBSmJCOqt4MWTVDC20ISw2W7apbubsLsRS+jJi3/FiwcVr/4Hb/4bt20O2vpg4PHeDDPzopRRpR3n2yotLC4tr5RXK2vrG5tb9vbOnUoyiYmHE5bIdoQUYVQQT1PNSDuVBPGIkVY0uBz7rXsiFU3ErR6mJOCoJ2hMMdJGCu39h5BCX1EOfY50HyOWX49q0IHH0IVHoV116s4EcJ64BamCAs3Q/vK7Cc44ERozpFTHdVId5EhqihkZVfxMkRThAeqRjqECcaKCfPLGCB4apQvjRJoSGk7U3xM54koNeWQ6x7eqWW8s/ud1Mh2fBzkVaaaJwNNFccagTuA4E9ilkmDNhoYgLKm5FeI+kghrk1zFhODOvjxPvJP6Rd29Oa02nCKNMtgDB6AGXHAGGuAKNIEHMHgEz+AVvFlP1ov1bn1MW0tWMbML/sD6/AFJnZaO</latexit><latexit sha1_base64="vSjRtBr/82efKaenRs5LH/3ug84=">AAACBXicbVBNS8NAEN3Ur1q/oh5FWCxCBSmJCOqt4MWTVDC20ISw2W7apbubsLsRS+jJi3/FiwcVr/4Hb/4bt20O2vpg4PHeDDPzopRRpR3n2yotLC4tr5RXK2vrG5tb9vbOnUoyiYmHE5bIdoQUYVQQT1PNSDuVBPGIkVY0uBz7rXsiFU3ErR6mJOCoJ2hMMdJGCu39h5BCX1EOfY50HyOWX49q0IHH0IVHoV116s4EcJ64BamCAs3Q/vK7Cc44ERozpFTHdVId5EhqihkZVfxMkRThAeqRjqECcaKCfPLGCB4apQvjRJoSGk7U3xM54koNeWQ6x7eqWW8s/ud1Mh2fBzkVaaaJwNNFccagTuA4E9ilkmDNhoYgLKm5FeI+kghrk1zFhODOvjxPvJP6Rd29Oa02nCKNMtgDB6AGXHAGGuAKNIEHMHgEz+AVvFlP1ov1bn1MW0tWMbML/sD6/AFJnZaO</latexit><latexit sha1_base64="vSjRtBr/82efKaenRs5LH/3ug84=">AAACBXicbVBNS8NAEN3Ur1q/oh5FWCxCBSmJCOqt4MWTVDC20ISw2W7apbubsLsRS+jJi3/FiwcVr/4Hb/4bt20O2vpg4PHeDDPzopRRpR3n2yotLC4tr5RXK2vrG5tb9vbOnUoyiYmHE5bIdoQUYVQQT1PNSDuVBPGIkVY0uBz7rXsiFU3ErR6mJOCoJ2hMMdJGCu39h5BCX1EOfY50HyOWX49q0IHH0IVHoV116s4EcJ64BamCAs3Q/vK7Cc44ERozpFTHdVId5EhqihkZVfxMkRThAeqRjqECcaKCfPLGCB4apQvjRJoSGk7U3xM54koNeWQ6x7eqWW8s/ud1Mh2fBzkVaaaJwNNFccagTuA4E9ilkmDNhoYgLKm5FeI+kghrk1zFhODOvjxPvJP6Rd29Oa02nCKNMtgDB6AGXHAGGuAKNIEHMHgEz+AVvFlP1ov1bn1MW0tWMbML/sD6/AFJnZaO</latexit><latexit sha1_base64="vSjRtBr/82efKaenRs5LH/3ug84=">AAACBXicbVBNS8NAEN3Ur1q/oh5FWCxCBSmJCOqt4MWTVDC20ISw2W7apbubsLsRS+jJi3/FiwcVr/4Hb/4bt20O2vpg4PHeDDPzopRRpR3n2yotLC4tr5RXK2vrG5tb9vbOnUoyiYmHE5bIdoQUYVQQT1PNSDuVBPGIkVY0uBz7rXsiFU3ErR6mJOCoJ2hMMdJGCu39h5BCX1EOfY50HyOWX49q0IHH0IVHoV116s4EcJ64BamCAs3Q/vK7Cc44ERozpFTHdVId5EhqihkZVfxMkRThAeqRjqECcaKCfPLGCB4apQvjRJoSGk7U3xM54koNeWQ6x7eqWW8s/ud1Mh2fBzkVaaaJwNNFccagTuA4E9ilkmDNhoYgLKm5FeI+kghrk1zFhODOvjxPvJP6Rd29Oa02nCKNMtgDB6AGXHAGGuAKNIEHMHgEz+AVvFlP1ov1bn1MW0tWMbML/sD6/AFJnZaO</latexit>

✏i ⇠ N (0, 10�5)
<latexit sha1_base64="F7+5JUianhv0nVuL4fEGNt+xnCk=">AAACD3icbZDLSsNAFIYn9VbrLerSzWARK2iZiKLuCm5cSQVjC00sk+mkHTq5MDMRSsgjuPFV3LhQcevWnW/jpM1CW38Y+PjPOcw5vxdzJhVC30Zpbn5hcam8XFlZXVvfMDe37mSUCEJtEvFItD0sKWchtRVTnLZjQXHgcdryhpd5vfVAhWRReKtGMXUD3A+ZzwhW2uqa+w6NJeMaGXQkC6ATYDUgmKfXWQ0dQgvdp0en2UHXrKI6GgvOglVAFRRqds0vpxeRJKChIhxL2bFQrNwUC8UIp1nFSSSNMRniPu1oDHFApZuOD8rgnnZ60I+EfqGCY/f3RIoDKUeBpzvzdeV0LTf/q3US5Z+7KQvjRNGQTD7yEw5VBPN0YI8JShQfacBEML0rJAMsMFE6w4oOwZo+eRbs4/pF3bo5qTZQkUYZ7IBdUAMWOAMNcAWawAYEPIJn8ArejCfjxXg3PiatJaOY2QZ/ZHz+AOhjm1g=</latexit><latexit sha1_base64="F7+5JUianhv0nVuL4fEGNt+xnCk=">AAACD3icbZDLSsNAFIYn9VbrLerSzWARK2iZiKLuCm5cSQVjC00sk+mkHTq5MDMRSsgjuPFV3LhQcevWnW/jpM1CW38Y+PjPOcw5vxdzJhVC30Zpbn5hcam8XFlZXVvfMDe37mSUCEJtEvFItD0sKWchtRVTnLZjQXHgcdryhpd5vfVAhWRReKtGMXUD3A+ZzwhW2uqa+w6NJeMaGXQkC6ATYDUgmKfXWQ0dQgvdp0en2UHXrKI6GgvOglVAFRRqds0vpxeRJKChIhxL2bFQrNwUC8UIp1nFSSSNMRniPu1oDHFApZuOD8rgnnZ60I+EfqGCY/f3RIoDKUeBpzvzdeV0LTf/q3US5Z+7KQvjRNGQTD7yEw5VBPN0YI8JShQfacBEML0rJAMsMFE6w4oOwZo+eRbs4/pF3bo5qTZQkUYZ7IBdUAMWOAMNcAWawAYEPIJn8ArejCfjxXg3PiatJaOY2QZ/ZHz+AOhjm1g=</latexit><latexit sha1_base64="F7+5JUianhv0nVuL4fEGNt+xnCk=">AAACD3icbZDLSsNAFIYn9VbrLerSzWARK2iZiKLuCm5cSQVjC00sk+mkHTq5MDMRSsgjuPFV3LhQcevWnW/jpM1CW38Y+PjPOcw5vxdzJhVC30Zpbn5hcam8XFlZXVvfMDe37mSUCEJtEvFItD0sKWchtRVTnLZjQXHgcdryhpd5vfVAhWRReKtGMXUD3A+ZzwhW2uqa+w6NJeMaGXQkC6ATYDUgmKfXWQ0dQgvdp0en2UHXrKI6GgvOglVAFRRqds0vpxeRJKChIhxL2bFQrNwUC8UIp1nFSSSNMRniPu1oDHFApZuOD8rgnnZ60I+EfqGCY/f3RIoDKUeBpzvzdeV0LTf/q3US5Z+7KQvjRNGQTD7yEw5VBPN0YI8JShQfacBEML0rJAMsMFE6w4oOwZo+eRbs4/pF3bo5qTZQkUYZ7IBdUAMWOAMNcAWawAYEPIJn8ArejCfjxXg3PiatJaOY2QZ/ZHz+AOhjm1g=</latexit><latexit sha1_base64="F7+5JUianhv0nVuL4fEGNt+xnCk=">AAACD3icbZDLSsNAFIYn9VbrLerSzWARK2iZiKLuCm5cSQVjC00sk+mkHTq5MDMRSsgjuPFV3LhQcevWnW/jpM1CW38Y+PjPOcw5vxdzJhVC30Zpbn5hcam8XFlZXVvfMDe37mSUCEJtEvFItD0sKWchtRVTnLZjQXHgcdryhpd5vfVAhWRReKtGMXUD3A+ZzwhW2uqa+w6NJeMaGXQkC6ATYDUgmKfXWQ0dQgvdp0en2UHXrKI6GgvOglVAFRRqds0vpxeRJKChIhxL2bFQrNwUC8UIp1nFSSSNMRniPu1oDHFApZuOD8rgnnZ60I+EfqGCY/f3RIoDKUeBpzvzdeV0LTf/q3US5Z+7KQvjRNGQTD7yEw5VBPN0YI8JShQfacBEML0rJAMsMFE6w4oOwZo+eRbs4/pF3bo5qTZQkUYZ7IBdUAMWOAMNcAWawAYEPIJn8ArejCfjxXg3PiatJaOY2QZ/ZHz+AOhjm1g=</latexit>
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<latexit sha1_base64="NjmUe4ENu/nkYfyWbE8va+VSVX0="></latexit><latexit sha1_base64="NjmUe4ENu/nkYfyWbE8va+VSVX0="></latexit><latexit sha1_base64="NjmUe4ENu/nkYfyWbE8va+VSVX0="></latexit><latexit sha1_base64="NjmUe4ENu/nkYfyWbE8va+VSVX0="></latexit>
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2

<latexit sha1_base64="wpNOMJARPJoHdFUsGx4PftDjBvQ="></latexit><latexit sha1_base64="wpNOMJARPJoHdFUsGx4PftDjBvQ="></latexit><latexit sha1_base64="wpNOMJARPJoHdFUsGx4PftDjBvQ="></latexit><latexit sha1_base64="wpNOMJARPJoHdFUsGx4PftDjBvQ="></latexit>



Exploratory experiment: A binary classification example
Model: linear generative model – non-linear student

Task: predict for each 

Compression as well with non-saturated activation functions
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<latexit sha1_base64="84bcUlkT5XNMkbNaa1uPhYcpbFM=">AAACAHicbVBNS8NAEN3Ur1q/ol4EL4tFqJeSFEE9CAUvHisYW2lD2Gw37dLNJuxuhBDixb/ixYOKV3+GN/+NmzYHbX0w8Hhvhpl5fsyoVJb1bVSWlldW16rrtY3Nre0dc3fvTkaJwMTBEYtEz0eSMMqJo6hipBcLgkKfka4/uSr87gMRkkb8VqUxcUM04jSgGCkteebBPbyEgxCpsQgzSUc8b6ReZuUnnlm3mtYUcJHYJamDEh3P/BoMI5yEhCvMkJR924qVmyGhKGYkrw0SSWKEJ2hE+ppyFBLpZtMPcnislSEMIqGLKzhVf09kKJQyDX3dWdwq571C/M/rJyo4dzPK40QRjmeLgoRBFcEiDjikgmDFUk0QFlTfCvEYCYSVDq2mQ7DnX14kTqt50bRvTuvtVplGFRyCI9AANjgDbXANOsABGDyCZ/AK3own48V4Nz5mrRWjnNkHf2B8/gDwrpYU</latexit><latexit sha1_base64="84bcUlkT5XNMkbNaa1uPhYcpbFM=">AAACAHicbVBNS8NAEN3Ur1q/ol4EL4tFqJeSFEE9CAUvHisYW2lD2Gw37dLNJuxuhBDixb/ixYOKV3+GN/+NmzYHbX0w8Hhvhpl5fsyoVJb1bVSWlldW16rrtY3Nre0dc3fvTkaJwMTBEYtEz0eSMMqJo6hipBcLgkKfka4/uSr87gMRkkb8VqUxcUM04jSgGCkteebBPbyEgxCpsQgzSUc8b6ReZuUnnlm3mtYUcJHYJamDEh3P/BoMI5yEhCvMkJR924qVmyGhKGYkrw0SSWKEJ2hE+ppyFBLpZtMPcnislSEMIqGLKzhVf09kKJQyDX3dWdwq571C/M/rJyo4dzPK40QRjmeLgoRBFcEiDjikgmDFUk0QFlTfCvEYCYSVDq2mQ7DnX14kTqt50bRvTuvtVplGFRyCI9AANjgDbXANOsABGDyCZ/AK3own48V4Nz5mrRWjnNkHf2B8/gDwrpYU</latexit><latexit sha1_base64="84bcUlkT5XNMkbNaa1uPhYcpbFM=">AAACAHicbVBNS8NAEN3Ur1q/ol4EL4tFqJeSFEE9CAUvHisYW2lD2Gw37dLNJuxuhBDixb/ixYOKV3+GN/+NmzYHbX0w8Hhvhpl5fsyoVJb1bVSWlldW16rrtY3Nre0dc3fvTkaJwMTBEYtEz0eSMMqJo6hipBcLgkKfka4/uSr87gMRkkb8VqUxcUM04jSgGCkteebBPbyEgxCpsQgzSUc8b6ReZuUnnlm3mtYUcJHYJamDEh3P/BoMI5yEhCvMkJR924qVmyGhKGYkrw0SSWKEJ2hE+ppyFBLpZtMPcnislSEMIqGLKzhVf09kKJQyDX3dWdwq571C/M/rJyo4dzPK40QRjmeLgoRBFcEiDjikgmDFUk0QFlTfCvEYCYSVDq2mQ7DnX14kTqt50bRvTuvtVplGFRyCI9AANjgDbXANOsABGDyCZ/AK3own48V4Nz5mrRWjnNkHf2B8/gDwrpYU</latexit><latexit sha1_base64="84bcUlkT5XNMkbNaa1uPhYcpbFM=">AAACAHicbVBNS8NAEN3Ur1q/ol4EL4tFqJeSFEE9CAUvHisYW2lD2Gw37dLNJuxuhBDixb/ixYOKV3+GN/+NmzYHbX0w8Hhvhpl5fsyoVJb1bVSWlldW16rrtY3Nre0dc3fvTkaJwMTBEYtEz0eSMMqJo6hipBcLgkKfka4/uSr87gMRkkb8VqUxcUM04jSgGCkteebBPbyEgxCpsQgzSUc8b6ReZuUnnlm3mtYUcJHYJamDEh3P/BoMI5yEhCvMkJR924qVmyGhKGYkrw0SSWKEJ2hE+ppyFBLpZtMPcnislSEMIqGLKzhVf09kKJQyDX3dWdwq571C/M/rJyo4dzPK40QRjmeLgoRBFcEiDjikgmDFUk0QFlTfCvEYCYSVDq2mQ7DnX14kTqt50bRvTuvtVplGFRyCI9AANjgDbXANOsABGDyCZ/AK3own48V4Nz5mrRWjnNkHf2B8/gDwrpYU</latexit>

x
<latexit sha1_base64="Yj47K6ex6fq11c3JduS9vxJbfFM=">AAAB8HicbVBNS8NAFHzxs9avqkcvi0XwVJIiqLeCF48VjC22oWy2m3bpZhN2X8QS+i+8eFDx6s/x5r9x2+agrQMLw8x77LwJUykMuu63s7K6tr6xWdoqb+/s7u1XDg7vTZJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+Hoeuq3Hrk2IlF3OE55ENOBEpFgFK300I0pDsMof5r0KlW35s5AlolXkCoUaPYqX91+wrKYK2SSGtPx3BSDnGoUTPJJuZsZnlI2ogPesVTRmJsgnyWekFOr9EmUaPsUkpn6eyOnsTHjOLST04Rm0ZuK/3mdDKPLIBcqzZArNv8oyiTBhEzPJ32hOUM5toQyLWxWwoZUU4a2pLItwVs8eZn49dpVzbs9rzbqRRslOIYTOAMPLqABN9AEHxgoeIZXeHOM8+K8Ox/z0RWn2DmCP3A+fwBjAJDg</latexit><latexit sha1_base64="Yj47K6ex6fq11c3JduS9vxJbfFM=">AAAB8HicbVBNS8NAFHzxs9avqkcvi0XwVJIiqLeCF48VjC22oWy2m3bpZhN2X8QS+i+8eFDx6s/x5r9x2+agrQMLw8x77LwJUykMuu63s7K6tr6xWdoqb+/s7u1XDg7vTZJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+Hoeuq3Hrk2IlF3OE55ENOBEpFgFK300I0pDsMof5r0KlW35s5AlolXkCoUaPYqX91+wrKYK2SSGtPx3BSDnGoUTPJJuZsZnlI2ogPesVTRmJsgnyWekFOr9EmUaPsUkpn6eyOnsTHjOLST04Rm0ZuK/3mdDKPLIBcqzZArNv8oyiTBhEzPJ32hOUM5toQyLWxWwoZUU4a2pLItwVs8eZn49dpVzbs9rzbqRRslOIYTOAMPLqABN9AEHxgoeIZXeHOM8+K8Ox/z0RWn2DmCP3A+fwBjAJDg</latexit><latexit sha1_base64="Yj47K6ex6fq11c3JduS9vxJbfFM=">AAAB8HicbVBNS8NAFHzxs9avqkcvi0XwVJIiqLeCF48VjC22oWy2m3bpZhN2X8QS+i+8eFDx6s/x5r9x2+agrQMLw8x77LwJUykMuu63s7K6tr6xWdoqb+/s7u1XDg7vTZJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+Hoeuq3Hrk2IlF3OE55ENOBEpFgFK300I0pDsMof5r0KlW35s5AlolXkCoUaPYqX91+wrKYK2SSGtPx3BSDnGoUTPJJuZsZnlI2ogPesVTRmJsgnyWekFOr9EmUaPsUkpn6eyOnsTHjOLST04Rm0ZuK/3mdDKPLIBcqzZArNv8oyiTBhEzPJ32hOUM5toQyLWxWwoZUU4a2pLItwVs8eZn49dpVzbs9rzbqRRslOIYTOAMPLqABN9AEHxgoeIZXeHOM8+K8Ox/z0RWn2DmCP3A+fwBjAJDg</latexit><latexit sha1_base64="Yj47K6ex6fq11c3JduS9vxJbfFM=">AAAB8HicbVBNS8NAFHzxs9avqkcvi0XwVJIiqLeCF48VjC22oWy2m3bpZhN2X8QS+i+8eFDx6s/x5r9x2+agrQMLw8x77LwJUykMuu63s7K6tr6xWdoqb+/s7u1XDg7vTZJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+Hoeuq3Hrk2IlF3OE55ENOBEpFgFK300I0pDsMof5r0KlW35s5AlolXkCoUaPYqX91+wrKYK2SSGtPx3BSDnGoUTPJJuZsZnlI2ogPesVTRmJsgnyWekFOr9EmUaPsUkpn6eyOnsTHjOLST04Rm0ZuK/3mdDKPLIBcqzZArNv8oyiTBhEzPJ32hOUM5toQyLWxWwoZUU4a2pLItwVs8eZn49dpVzbs9rzbqRRslOIYTOAMPLqABN9AEHxgoeIZXeHOM8+K8Ox/z0RWn2DmCP3A+fwBjAJDg</latexit>

t` = f(W(`)..f(W(1)x)..+ ✏)
<latexit sha1_base64="21LhyhGky8auKEFDQl9GszugvEo="></latexit><latexit sha1_base64="21LhyhGky8auKEFDQl9GszugvEo="></latexit><latexit sha1_base64="21LhyhGky8auKEFDQl9GszugvEo="></latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="864/LH0Vz41Zac6xPZZeU1yMdKI="></latexit><latexit sha1_base64="864/LH0Vz41Zac6xPZZeU1yMdKI="></latexit><latexit sha1_base64="6KN04uUiwmefCinCJeeBiauNuhI="></latexit><latexit sha1_base64="21LhyhGky8auKEFDQl9GszugvEo="></latexit><latexit sha1_base64="21LhyhGky8auKEFDQl9GszugvEo="></latexit><latexit sha1_base64="21LhyhGky8auKEFDQl9GszugvEo="></latexit><latexit sha1_base64="21LhyhGky8auKEFDQl9GszugvEo="></latexit><latexit sha1_base64="21LhyhGky8auKEFDQl9GszugvEo="></latexit><latexit sha1_base64="21LhyhGky8auKEFDQl9GszugvEo="></latexit>

✏i ⇠ N (0, 10�5)
<latexit sha1_base64="F7+5JUianhv0nVuL4fEGNt+xnCk=">AAACD3icbZDLSsNAFIYn9VbrLerSzWARK2iZiKLuCm5cSQVjC00sk+mkHTq5MDMRSsgjuPFV3LhQcevWnW/jpM1CW38Y+PjPOcw5vxdzJhVC30Zpbn5hcam8XFlZXVvfMDe37mSUCEJtEvFItD0sKWchtRVTnLZjQXHgcdryhpd5vfVAhWRReKtGMXUD3A+ZzwhW2uqa+w6NJeMaGXQkC6ATYDUgmKfXWQ0dQgvdp0en2UHXrKI6GgvOglVAFRRqds0vpxeRJKChIhxL2bFQrNwUC8UIp1nFSSSNMRniPu1oDHFApZuOD8rgnnZ60I+EfqGCY/f3RIoDKUeBpzvzdeV0LTf/q3US5Z+7KQvjRNGQTD7yEw5VBPN0YI8JShQfacBEML0rJAMsMFE6w4oOwZo+eRbs4/pF3bo5qTZQkUYZ7IBdUAMWOAMNcAWawAYEPIJn8ArejCfjxXg3PiatJaOY2QZ/ZHz+AOhjm1g=</latexit><latexit sha1_base64="F7+5JUianhv0nVuL4fEGNt+xnCk=">AAACD3icbZDLSsNAFIYn9VbrLerSzWARK2iZiKLuCm5cSQVjC00sk+mkHTq5MDMRSsgjuPFV3LhQcevWnW/jpM1CW38Y+PjPOcw5vxdzJhVC30Zpbn5hcam8XFlZXVvfMDe37mSUCEJtEvFItD0sKWchtRVTnLZjQXHgcdryhpd5vfVAhWRReKtGMXUD3A+ZzwhW2uqa+w6NJeMaGXQkC6ATYDUgmKfXWQ0dQgvdp0en2UHXrKI6GgvOglVAFRRqds0vpxeRJKChIhxL2bFQrNwUC8UIp1nFSSSNMRniPu1oDHFApZuOD8rgnnZ60I+EfqGCY/f3RIoDKUeBpzvzdeV0LTf/q3US5Z+7KQvjRNGQTD7yEw5VBPN0YI8JShQfacBEML0rJAMsMFE6w4oOwZo+eRbs4/pF3bo5qTZQkUYZ7IBdUAMWOAMNcAWawAYEPIJn8ArejCfjxXg3PiatJaOY2QZ/ZHz+AOhjm1g=</latexit><latexit sha1_base64="F7+5JUianhv0nVuL4fEGNt+xnCk=">AAACD3icbZDLSsNAFIYn9VbrLerSzWARK2iZiKLuCm5cSQVjC00sk+mkHTq5MDMRSsgjuPFV3LhQcevWnW/jpM1CW38Y+PjPOcw5vxdzJhVC30Zpbn5hcam8XFlZXVvfMDe37mSUCEJtEvFItD0sKWchtRVTnLZjQXHgcdryhpd5vfVAhWRReKtGMXUD3A+ZzwhW2uqa+w6NJeMaGXQkC6ATYDUgmKfXWQ0dQgvdp0en2UHXrKI6GgvOglVAFRRqds0vpxeRJKChIhxL2bFQrNwUC8UIp1nFSSSNMRniPu1oDHFApZuOD8rgnnZ60I+EfqGCY/f3RIoDKUeBpzvzdeV0LTf/q3US5Z+7KQvjRNGQTD7yEw5VBPN0YI8JShQfacBEML0rJAMsMFE6w4oOwZo+eRbs4/pF3bo5qTZQkUYZ7IBdUAMWOAMNcAWawAYEPIJn8ArejCfjxXg3PiatJaOY2QZ/ZHz+AOhjm1g=</latexit><latexit sha1_base64="F7+5JUianhv0nVuL4fEGNt+xnCk=">AAACD3icbZDLSsNAFIYn9VbrLerSzWARK2iZiKLuCm5cSQVjC00sk+mkHTq5MDMRSsgjuPFV3LhQcevWnW/jpM1CW38Y+PjPOcw5vxdzJhVC30Zpbn5hcam8XFlZXVvfMDe37mSUCEJtEvFItD0sKWchtRVTnLZjQXHgcdryhpd5vfVAhWRReKtGMXUD3A+ZzwhW2uqa+w6NJeMaGXQkC6ATYDUgmKfXWQ0dQgvdp0en2UHXrKI6GgvOglVAFRRqds0vpxeRJKChIhxL2bFQrNwUC8UIp1nFSSSNMRniPu1oDHFApZuOD8rgnnZ60I+EfqGCY/f3RIoDKUeBpzvzdeV0LTf/q3US5Z+7KQvjRNGQTD7yEw5VBPN0YI8JShQfacBEML0rJAMsMFE6w4oOwZo+eRbs4/pF3bo5qTZQkUYZ7IBdUAMWOAMNcAWawAYEPIJn8ArejCfjxXg3PiatJaOY2QZ/ZHz+AOhjm1g=</latexit>

x
<latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit><latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit><latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit><latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit>

t1
<latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit><latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit><latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit><latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit>

ŷ
<latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit><latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit><latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit><latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit>

y
<latexit sha1_base64="Z88nNPeM+ejMQyUlsq4q2PO/v68=">AAAB8HicbVBNS8NAFHzxs9avqkcvi0XwVBIR1FvBi8cKxhbbUDbbTbt0swm7L0IJ/RdePKh49ed489+4aXPQ1oGFYeY9dt6EqRQGXffbWVldW9/YrGxVt3d29/ZrB4cPJsk04z5LZKI7ITVcCsV9FCh5J9WcxqHk7XB8U/jtJ66NSNQ9TlIexHSoRCQYRSs99mKKozDKJ9N+re423BnIMvFKUocSrX7tqzdIWBZzhUxSY7qem2KQU42CST6t9jLDU8rGdMi7lioacxPks8RTcmqVAYkSbZ9CMlN/b+Q0NmYSh3aySGgWvUL8z+tmGF0FuVBphlyx+UdRJgkmpDifDITmDOXEEsq0sFkJG1FNGdqSqrYEb/HkZeKfN64b3t1FvemWbVTgGE7gDDy4hCbcQgt8YKDgGV7hzTHOi/PufMxHV5xy5wj+wPn8AWPqkN8=</latexit><latexit sha1_base64="Z88nNPeM+ejMQyUlsq4q2PO/v68=">AAAB8HicbVBNS8NAFHzxs9avqkcvi0XwVBIR1FvBi8cKxhbbUDbbTbt0swm7L0IJ/RdePKh49ed489+4aXPQ1oGFYeY9dt6EqRQGXffbWVldW9/YrGxVt3d29/ZrB4cPJsk04z5LZKI7ITVcCsV9FCh5J9WcxqHk7XB8U/jtJ66NSNQ9TlIexHSoRCQYRSs99mKKozDKJ9N+re423BnIMvFKUocSrX7tqzdIWBZzhUxSY7qem2KQU42CST6t9jLDU8rGdMi7lioacxPks8RTcmqVAYkSbZ9CMlN/b+Q0NmYSh3aySGgWvUL8z+tmGF0FuVBphlyx+UdRJgkmpDifDITmDOXEEsq0sFkJG1FNGdqSqrYEb/HkZeKfN64b3t1FvemWbVTgGE7gDDy4hCbcQgt8YKDgGV7hzTHOi/PufMxHV5xy5wj+wPn8AWPqkN8=</latexit><latexit sha1_base64="Z88nNPeM+ejMQyUlsq4q2PO/v68=">AAAB8HicbVBNS8NAFHzxs9avqkcvi0XwVBIR1FvBi8cKxhbbUDbbTbt0swm7L0IJ/RdePKh49ed489+4aXPQ1oGFYeY9dt6EqRQGXffbWVldW9/YrGxVt3d29/ZrB4cPJsk04z5LZKI7ITVcCsV9FCh5J9WcxqHk7XB8U/jtJ66NSNQ9TlIexHSoRCQYRSs99mKKozDKJ9N+re423BnIMvFKUocSrX7tqzdIWBZzhUxSY7qem2KQU42CST6t9jLDU8rGdMi7lioacxPks8RTcmqVAYkSbZ9CMlN/b+Q0NmYSh3aySGgWvUL8z+tmGF0FuVBphlyx+UdRJgkmpDifDITmDOXEEsq0sFkJG1FNGdqSqrYEb/HkZeKfN64b3t1FvemWbVTgGE7gDDy4hCbcQgt8YKDgGV7hzTHOi/PufMxHV5xy5wj+wPn8AWPqkN8=</latexit><latexit sha1_base64="Z88nNPeM+ejMQyUlsq4q2PO/v68=">AAAB8HicbVBNS8NAFHzxs9avqkcvi0XwVBIR1FvBi8cKxhbbUDbbTbt0swm7L0IJ/RdePKh49ed489+4aXPQ1oGFYeY9dt6EqRQGXffbWVldW9/YrGxVt3d29/ZrB4cPJsk04z5LZKI7ITVcCsV9FCh5J9WcxqHk7XB8U/jtJ66NSNQ9TlIexHSoRCQYRSs99mKKozDKJ9N+re423BnIMvFKUocSrX7tqzdIWBZzhUxSY7qem2KQU42CST6t9jLDU8rGdMi7lioacxPks8RTcmqVAYkSbZ9CMlN/b+Q0NmYSh3aySGgWvUL8z+tmGF0FuVBphlyx+UdRJgkmpDifDITmDOXEEsq0sFkJG1FNGdqSqrYEb/HkZeKfN64b3t1FvemWbVTgGE7gDDy4hCbcQgt8YKDgGV7hzTHOi/PufMxHV5xy5wj+wPn8AWPqkN8=</latexit>

W1
<latexit sha1_base64="+4aZkK91Xd1dfzPV9VTJoVnUoeE=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdOsNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BobONgw==</latexit><latexit sha1_base64="+4aZkK91Xd1dfzPV9VTJoVnUoeE=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdOsNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BobONgw==</latexit><latexit sha1_base64="+4aZkK91Xd1dfzPV9VTJoVnUoeE=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdOsNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BobONgw==</latexit><latexit sha1_base64="+4aZkK91Xd1dfzPV9VTJoVnUoeE=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdOsNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BobONgw==</latexit> W2

<latexit sha1_base64="rQ77wjdxh6MK4IjXFbOr2z4qjAc=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdusNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BozaNhA==</latexit><latexit sha1_base64="rQ77wjdxh6MK4IjXFbOr2z4qjAc=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdusNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BozaNhA==</latexit><latexit sha1_base64="rQ77wjdxh6MK4IjXFbOr2z4qjAc=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdusNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BozaNhA==</latexit><latexit sha1_base64="rQ77wjdxh6MK4IjXFbOr2z4qjAc=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdusNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BozaNhA==</latexit>

W̃1<latexit sha1_base64="WKjvnR2P6z5LaWOi45UVCc4rzMk=">AAAB8XicdVDJSgNBEO2JW4xb1KOXxiB4GnpizHILePEYwZjAZAg9PT1Jk56F7hohDPkMLx5UvPo33vwbO4ugog8KHu9VUVXPT6XQQMiHVVhb39jcKm6Xdnb39g/Kh0d3OskU412WyET1faq5FDHvggDJ+6niNPIl7/mTq7nfu+dKiyS+hWnKvYiOYhEKRsFI7gCEDHjemw2dYblCbFJrVVsOJvaFU29eNgyp15ukVseOTRaooBU6w/L7IEhYFvEYmKRauw5JwcupAsEkn5UGmeYpZRM64q6hMY249vLFyTN8ZpQAh4kyFQNeqN8nchppPY180xlRGOvf3lz8y3MzCJteLuI0Ax6z5aIwkxgSPP8fB0JxBnJqCGVKmFsxG1NFGZiUSiaEr0/x/6RbtVu2c1OrtMkqjSI6QafoHDmogdroGnVQFzGUoAf0hJ4tsB6tF+t12VqwVjPH6Aest08c2ZFM</latexit><latexit sha1_base64="WKjvnR2P6z5LaWOi45UVCc4rzMk=">AAAB8XicdVDJSgNBEO2JW4xb1KOXxiB4GnpizHILePEYwZjAZAg9PT1Jk56F7hohDPkMLx5UvPo33vwbO4ugog8KHu9VUVXPT6XQQMiHVVhb39jcKm6Xdnb39g/Kh0d3OskU412WyET1faq5FDHvggDJ+6niNPIl7/mTq7nfu+dKiyS+hWnKvYiOYhEKRsFI7gCEDHjemw2dYblCbFJrVVsOJvaFU29eNgyp15ukVseOTRaooBU6w/L7IEhYFvEYmKRauw5JwcupAsEkn5UGmeYpZRM64q6hMY249vLFyTN8ZpQAh4kyFQNeqN8nchppPY180xlRGOvf3lz8y3MzCJteLuI0Ax6z5aIwkxgSPP8fB0JxBnJqCGVKmFsxG1NFGZiUSiaEr0/x/6RbtVu2c1OrtMkqjSI6QafoHDmogdroGnVQFzGUoAf0hJ4tsB6tF+t12VqwVjPH6Aest08c2ZFM</latexit><latexit sha1_base64="WKjvnR2P6z5LaWOi45UVCc4rzMk=">AAAB8XicdVDJSgNBEO2JW4xb1KOXxiB4GnpizHILePEYwZjAZAg9PT1Jk56F7hohDPkMLx5UvPo33vwbO4ugog8KHu9VUVXPT6XQQMiHVVhb39jcKm6Xdnb39g/Kh0d3OskU412WyET1faq5FDHvggDJ+6niNPIl7/mTq7nfu+dKiyS+hWnKvYiOYhEKRsFI7gCEDHjemw2dYblCbFJrVVsOJvaFU29eNgyp15ukVseOTRaooBU6w/L7IEhYFvEYmKRauw5JwcupAsEkn5UGmeYpZRM64q6hMY249vLFyTN8ZpQAh4kyFQNeqN8nchppPY180xlRGOvf3lz8y3MzCJteLuI0Ax6z5aIwkxgSPP8fB0JxBnJqCGVKmFsxG1NFGZiUSiaEr0/x/6RbtVu2c1OrtMkqjSI6QafoHDmogdroGnVQFzGUoAf0hJ4tsB6tF+t12VqwVjPH6Aest08c2ZFM</latexit><latexit sha1_base64="WKjvnR2P6z5LaWOi45UVCc4rzMk=">AAAB8XicdVDJSgNBEO2JW4xb1KOXxiB4GnpizHILePEYwZjAZAg9PT1Jk56F7hohDPkMLx5UvPo33vwbO4ugog8KHu9VUVXPT6XQQMiHVVhb39jcKm6Xdnb39g/Kh0d3OskU412WyET1faq5FDHvggDJ+6niNPIl7/mTq7nfu+dKiyS+hWnKvYiOYhEKRsFI7gCEDHjemw2dYblCbFJrVVsOJvaFU29eNgyp15ukVseOTRaooBU6w/L7IEhYFvEYmKRauw5JwcupAsEkn5UGmeYpZRM64q6hMY249vLFyTN8ZpQAh4kyFQNeqN8nchppPY180xlRGOvf3lz8y3MzCJteLuI0Ax6z5aIwkxgSPP8fB0JxBnJqCGVKmFsxG1NFGZiUSiaEr0/x/6RbtVu2c1OrtMkqjSI6QafoHDmogdroGnVQFzGUoAf0hJ4tsB6tF+t12VqwVjPH6Aest08c2ZFM</latexit>

t2
<latexit sha1_base64="gmdIX9poNkzJKRhHBZ+8g7gu5Vs=">AAAB8nicbVBNS8NAFHzxs9avqkcvi0XwVJIiqLeCF48VjC00oWy2m3bpZhN2X4QS+je8eFDx6q/x5r9x2+agrQMLw8x7vNmJMikMuu63s7a+sbm1Xdmp7u7tHxzWjo4fTZprxn2WylR3I2q4FIr7KFDybqY5TSLJO9H4duZ3nrg2IlUPOMl4mNChErFgFK0UBAnFURQXOO03+7W623DnIKvEK0kdSrT7ta9gkLI84QqZpMb0PDfDsKAaBZN8Wg1ywzPKxnTIe5YqmnATFvPMU3JulQGJU22fQjJXf28UNDFmkkR2cpbRLHsz8T+vl2N8HRZCZTlyxRaH4lwSTMmsADIQmjOUE0so08JmJWxENWVoa6raErzlL68Sv9m4aXj3l/WWW7ZRgVM4gwvw4ApacAdt8IFBBs/wCm9O7rw4787HYnTNKXdO4A+czx+KV5F/</latexit><latexit sha1_base64="gmdIX9poNkzJKRhHBZ+8g7gu5Vs=">AAAB8nicbVBNS8NAFHzxs9avqkcvi0XwVJIiqLeCF48VjC00oWy2m3bpZhN2X4QS+je8eFDx6q/x5r9x2+agrQMLw8x7vNmJMikMuu63s7a+sbm1Xdmp7u7tHxzWjo4fTZprxn2WylR3I2q4FIr7KFDybqY5TSLJO9H4duZ3nrg2IlUPOMl4mNChErFgFK0UBAnFURQXOO03+7W623DnIKvEK0kdSrT7ta9gkLI84QqZpMb0PDfDsKAaBZN8Wg1ywzPKxnTIe5YqmnATFvPMU3JulQGJU22fQjJXf28UNDFmkkR2cpbRLHsz8T+vl2N8HRZCZTlyxRaH4lwSTMmsADIQmjOUE0so08JmJWxENWVoa6raErzlL68Sv9m4aXj3l/WWW7ZRgVM4gwvw4ApacAdt8IFBBs/wCm9O7rw4787HYnTNKXdO4A+czx+KV5F/</latexit><latexit sha1_base64="gmdIX9poNkzJKRhHBZ+8g7gu5Vs=">AAAB8nicbVBNS8NAFHzxs9avqkcvi0XwVJIiqLeCF48VjC00oWy2m3bpZhN2X4QS+je8eFDx6q/x5r9x2+agrQMLw8x7vNmJMikMuu63s7a+sbm1Xdmp7u7tHxzWjo4fTZprxn2WylR3I2q4FIr7KFDybqY5TSLJO9H4duZ3nrg2IlUPOMl4mNChErFgFK0UBAnFURQXOO03+7W623DnIKvEK0kdSrT7ta9gkLI84QqZpMb0PDfDsKAaBZN8Wg1ywzPKxnTIe5YqmnATFvPMU3JulQGJU22fQjJXf28UNDFmkkR2cpbRLHsz8T+vl2N8HRZCZTlyxRaH4lwSTMmsADIQmjOUE0so08JmJWxENWVoa6raErzlL68Sv9m4aXj3l/WWW7ZRgVM4gwvw4ApacAdt8IFBBs/wCm9O7rw4787HYnTNKXdO4A+czx+KV5F/</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="6ElTSAXMtuvQHSiQGGgbJPHmu+A=">AAAB53icbVBNS8NAFHypX7VWrV69LBbBU0l6UW+CF48VjC00oWy2m3bpZhN2X4QS8je8eFDxH3nz37hpe9DWgYVh5j3e7ESZFAZd99upbW3v7O7V9xsHzcOj49ZJ88mkuWbcZ6lM9SCihkuhuI8CJR9kmtMkkrwfze4qv//MtRGpesR5xsOETpSIBaNopSBIKE6juMBy1B212m7HXYBsEm9F2rBCb9T6CsYpyxOukElqzNBzMwwLqlEwyctGkBueUTajEz60VNGEm7BYZC7JhVXGJE61fQrJQv29UdDEmHkS2ckqo1n3KvE/b5hjfB0WQmU5csWWh+JcEkxJVQAZC80ZyrkllGlhsxI2pZoytDU1bAne+pc3id/t3HS8BxfqcAbncAkeXMEt3EMPfGCQwQu8wbuTO6/Ox7KtmrOq7RT+wPn8AUq2kDQ=</latexit><latexit sha1_base64="6ElTSAXMtuvQHSiQGGgbJPHmu+A=">AAAB53icbVBNS8NAFHypX7VWrV69LBbBU0l6UW+CF48VjC00oWy2m3bpZhN2X4QS8je8eFDxH3nz37hpe9DWgYVh5j3e7ESZFAZd99upbW3v7O7V9xsHzcOj49ZJ88mkuWbcZ6lM9SCihkuhuI8CJR9kmtMkkrwfze4qv//MtRGpesR5xsOETpSIBaNopSBIKE6juMBy1B212m7HXYBsEm9F2rBCb9T6CsYpyxOukElqzNBzMwwLqlEwyctGkBueUTajEz60VNGEm7BYZC7JhVXGJE61fQrJQv29UdDEmHkS2ckqo1n3KvE/b5hjfB0WQmU5csWWh+JcEkxJVQAZC80ZyrkllGlhsxI2pZoytDU1bAne+pc3id/t3HS8BxfqcAbncAkeXMEt3EMPfGCQwQu8wbuTO6/Ox7KtmrOq7RT+wPn8AUq2kDQ=</latexit><latexit sha1_base64="DEQI6UaXM55kVVgcmCI5ULz2vvI=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5L0ot4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVjc2t7p7pb29s/ODyqH588miTTjPsskYnuhdRwKRT3UaDkvVRzGoeSd8PpbeF3n7g2IlEPOEv5IKZjJSLBKFopCGKKkzDKcT5sDesNt+kuQNaJV5IGlOgM61/BKGFZzBUySY3pe26Kg5xqFEzyeS3IDE8pm9Ix71uqaMzNIF9knpMLq4xIlGj7FJKF+nsjp7Exszi0k0VGs+oV4n9eP8PoepALlWbIFVseijJJMCFFAWQkNGcoZ5ZQpoXNStiEasrQ1lSzJXirX14nfqt50/Tu3UbbLduowhmcwyV4cAVtuIMO+MAghWd4hTcnc16cd+djOVpxyp1T+APn8weJF5F7</latexit><latexit sha1_base64="gmdIX9poNkzJKRhHBZ+8g7gu5Vs=">AAAB8nicbVBNS8NAFHzxs9avqkcvi0XwVJIiqLeCF48VjC00oWy2m3bpZhN2X4QS+je8eFDx6q/x5r9x2+agrQMLw8x7vNmJMikMuu63s7a+sbm1Xdmp7u7tHxzWjo4fTZprxn2WylR3I2q4FIr7KFDybqY5TSLJO9H4duZ3nrg2IlUPOMl4mNChErFgFK0UBAnFURQXOO03+7W623DnIKvEK0kdSrT7ta9gkLI84QqZpMb0PDfDsKAaBZN8Wg1ywzPKxnTIe5YqmnATFvPMU3JulQGJU22fQjJXf28UNDFmkkR2cpbRLHsz8T+vl2N8HRZCZTlyxRaH4lwSTMmsADIQmjOUE0so08JmJWxENWVoa6raErzlL68Sv9m4aXj3l/WWW7ZRgVM4gwvw4ApacAdt8IFBBs/wCm9O7rw4787HYnTNKXdO4A+czx+KV5F/</latexit><latexit sha1_base64="gmdIX9poNkzJKRhHBZ+8g7gu5Vs=">AAAB8nicbVBNS8NAFHzxs9avqkcvi0XwVJIiqLeCF48VjC00oWy2m3bpZhN2X4QS+je8eFDx6q/x5r9x2+agrQMLw8x7vNmJMikMuu63s7a+sbm1Xdmp7u7tHxzWjo4fTZprxn2WylR3I2q4FIr7KFDybqY5TSLJO9H4duZ3nrg2IlUPOMl4mNChErFgFK0UBAnFURQXOO03+7W623DnIKvEK0kdSrT7ta9gkLI84QqZpMb0PDfDsKAaBZN8Wg1ywzPKxnTIe5YqmnATFvPMU3JulQGJU22fQjJXf28UNDFmkkR2cpbRLHsz8T+vl2N8HRZCZTlyxRaH4lwSTMmsADIQmjOUE0so08JmJWxENWVoa6raErzlL68Sv9m4aXj3l/WWW7ZRgVM4gwvw4ApacAdt8IFBBs/wCm9O7rw4787HYnTNKXdO4A+czx+KV5F/</latexit><latexit sha1_base64="gmdIX9poNkzJKRhHBZ+8g7gu5Vs=">AAAB8nicbVBNS8NAFHzxs9avqkcvi0XwVJIiqLeCF48VjC00oWy2m3bpZhN2X4QS+je8eFDx6q/x5r9x2+agrQMLw8x7vNmJMikMuu63s7a+sbm1Xdmp7u7tHxzWjo4fTZprxn2WylR3I2q4FIr7KFDybqY5TSLJO9H4duZ3nrg2IlUPOMl4mNChErFgFK0UBAnFURQXOO03+7W623DnIKvEK0kdSrT7ta9gkLI84QqZpMb0PDfDsKAaBZN8Wg1ywzPKxnTIe5YqmnATFvPMU3JulQGJU22fQjJXf28UNDFmkkR2cpbRLHsz8T+vl2N8HRZCZTlyxRaH4lwSTMmsADIQmjOUE0so08JmJWxENWVoa6raErzlL68Sv9m4aXj3l/WWW7ZRgVM4gwvw4ApacAdt8IFBBs/wCm9O7rw4787HYnTNKXdO4A+czx+KV5F/</latexit><latexit sha1_base64="gmdIX9poNkzJKRhHBZ+8g7gu5Vs=">AAAB8nicbVBNS8NAFHzxs9avqkcvi0XwVJIiqLeCF48VjC00oWy2m3bpZhN2X4QS+je8eFDx6q/x5r9x2+agrQMLw8x7vNmJMikMuu63s7a+sbm1Xdmp7u7tHxzWjo4fTZprxn2WylR3I2q4FIr7KFDybqY5TSLJO9H4duZ3nrg2IlUPOMl4mNChErFgFK0UBAnFURQXOO03+7W623DnIKvEK0kdSrT7ta9gkLI84QqZpMb0PDfDsKAaBZN8Wg1ywzPKxnTIe5YqmnATFvPMU3JulQGJU22fQjJXf28UNDFmkkR2cpbRLHsz8T+vl2N8HRZCZTlyxRaH4lwSTMmsADIQmjOUE0so08JmJWxENWVoa6raErzlL68Sv9m4aXj3l/WWW7ZRgVM4gwvw4ApacAdt8IFBBs/wCm9O7rw4787HYnTNKXdO4A+czx+KV5F/</latexit><latexit sha1_base64="gmdIX9poNkzJKRhHBZ+8g7gu5Vs=">AAAB8nicbVBNS8NAFHzxs9avqkcvi0XwVJIiqLeCF48VjC00oWy2m3bpZhN2X4QS+je8eFDx6q/x5r9x2+agrQMLw8x7vNmJMikMuu63s7a+sbm1Xdmp7u7tHxzWjo4fTZprxn2WylR3I2q4FIr7KFDybqY5TSLJO9H4duZ3nrg2IlUPOMl4mNChErFgFK0UBAnFURQXOO03+7W623DnIKvEK0kdSrT7ta9gkLI84QqZpMb0PDfDsKAaBZN8Wg1ywzPKxnTIe5YqmnATFvPMU3JulQGJU22fQjJXf28UNDFmkkR2cpbRLHsz8T+vl2N8HRZCZTlyxRaH4lwSTMmsADIQmjOUE0so08JmJWxENWVoa6raErzlL68Sv9m4aXj3l/WWW7ZRgVM4gwvw4ApacAdt8IFBBs/wCm9O7rw4787HYnTNKXdO4A+czx+KV5F/</latexit><latexit sha1_base64="gmdIX9poNkzJKRhHBZ+8g7gu5Vs=">AAAB8nicbVBNS8NAFHzxs9avqkcvi0XwVJIiqLeCF48VjC00oWy2m3bpZhN2X4QS+je8eFDx6q/x5r9x2+agrQMLw8x7vNmJMikMuu63s7a+sbm1Xdmp7u7tHxzWjo4fTZprxn2WylR3I2q4FIr7KFDybqY5TSLJO9H4duZ3nrg2IlUPOMl4mNChErFgFK0UBAnFURQXOO03+7W623DnIKvEK0kdSrT7ta9gkLI84QqZpMb0PDfDsKAaBZN8Wg1ywzPKxnTIe5YqmnATFvPMU3JulQGJU22fQjJXf28UNDFmkkR2cpbRLHsz8T+vl2N8HRZCZTlyxRaH4lwSTMmsADIQmjOUE0so08JmJWxENWVoa6raErzlL68Sv9m4aXj3l/WWW7ZRgVM4gwvw4ApacAdt8IFBBs/wCm9O7rw4787HYnTNKXdO4A+czx+KV5F/</latexit>
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<latexit sha1_base64="Nh+IHipm02RYhfnPXyaLztvPgDw=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KooN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDVgcWhpn3eLMTplIYdN0vp7Kyura+Ud2sbW3v7O7V9w8eTJJpxn2WyER3Q2q4FIr7KFDybqo5jUPJO+HkpvA7j1wbkah7nKa8H9OREpFgFK0UBDHFcRjlOBucD+oNt+nOQf4SryQNKNEe1D+DYcKymCtkkhrT89wU+znVKJjks1qQGZ5SNqEj3rNU0Zibfj7PPCMnVhmSKNH2KSRz9edGTmNjpnFoJ4uMZtkrxP+8XobRVT8XKs2QK7Y4FGWSYEKKAshQaM5QTi2hTAublbAx1ZShralmS/CWv/yX+GfN66Z3d9FouWUbVTiCYzgFDy6hBbfQBh8YpPAEL/DqZM6z8+a8L0YrTrlzCL/gfHwDi9qRgA==</latexit><latexit sha1_base64="Nh+IHipm02RYhfnPXyaLztvPgDw=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KooN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDVgcWhpn3eLMTplIYdN0vp7Kyura+Ud2sbW3v7O7V9w8eTJJpxn2WyER3Q2q4FIr7KFDybqo5jUPJO+HkpvA7j1wbkah7nKa8H9OREpFgFK0UBDHFcRjlOBucD+oNt+nOQf4SryQNKNEe1D+DYcKymCtkkhrT89wU+znVKJjks1qQGZ5SNqEj3rNU0Zibfj7PPCMnVhmSKNH2KSRz9edGTmNjpnFoJ4uMZtkrxP+8XobRVT8XKs2QK7Y4FGWSYEKKAshQaM5QTi2hTAublbAx1ZShralmS/CWv/yX+GfN66Z3d9FouWUbVTiCYzgFDy6hBbfQBh8YpPAEL/DqZM6z8+a8L0YrTrlzCL/gfHwDi9qRgA==</latexit><latexit sha1_base64="Nh+IHipm02RYhfnPXyaLztvPgDw=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KooN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDVgcWhpn3eLMTplIYdN0vp7Kyura+Ud2sbW3v7O7V9w8eTJJpxn2WyER3Q2q4FIr7KFDybqo5jUPJO+HkpvA7j1wbkah7nKa8H9OREpFgFK0UBDHFcRjlOBucD+oNt+nOQf4SryQNKNEe1D+DYcKymCtkkhrT89wU+znVKJjks1qQGZ5SNqEj3rNU0Zibfj7PPCMnVhmSKNH2KSRz9edGTmNjpnFoJ4uMZtkrxP+8XobRVT8XKs2QK7Y4FGWSYEKKAshQaM5QTi2hTAublbAx1ZShralmS/CWv/yX+GfN66Z3d9FouWUbVTiCYzgFDy6hBbfQBh8YpPAEL/DqZM6z8+a8L0YrTrlzCL/gfHwDi9qRgA==</latexit><latexit sha1_base64="Nh+IHipm02RYhfnPXyaLztvPgDw=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KooN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDVgcWhpn3eLMTplIYdN0vp7Kyura+Ud2sbW3v7O7V9w8eTJJpxn2WyER3Q2q4FIr7KFDybqo5jUPJO+HkpvA7j1wbkah7nKa8H9OREpFgFK0UBDHFcRjlOBucD+oNt+nOQf4SryQNKNEe1D+DYcKymCtkkhrT89wU+znVKJjks1qQGZ5SNqEj3rNU0Zibfj7PPCMnVhmSKNH2KSRz9edGTmNjpnFoJ4uMZtkrxP+8XobRVT8XKs2QK7Y4FGWSYEKKAshQaM5QTi2hTAublbAx1ZShralmS/CWv/yX+GfN66Z3d9FouWUbVTiCYzgFDy6hBbfQBh8YpPAEL/DqZM6z8+a8L0YrTrlzCL/gfHwDi9qRgA==</latexit>
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<latexit sha1_base64="+ilfryobXcZSJ//yfR09HhtQb7M=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiQNfewKblxWNLbQhjKZTtqhk0mYmQgl9BPcuFBx6x+582+ctBVU9MCFwzn3cu89YcqZ0gh9WGvrG5tb26Wd8u7e/sFh5ej4TiWZJNQnCU9kL8SKciaor5nmtJdKiuOQ0244vSz87j2ViiXiVs9SGsR4LFjECNZGuukOa8NKFdmtZt316hDZCDUc1ymI2/BqHnSMUqAKVugMK++DUUKymApNOFaq76BUBzmWmhFO5+VBpmiKyRSPad9QgWOqgnxx6hyeG2UEo0SaEhou1O8TOY6VmsWh6YyxnqjfXiH+5fUzHTWDnIk001SQ5aIo41AnsPgbjpikRPOZIZhIZm6FZIIlJtqkUzYhfH0K/ye+a7ds59qrttEqjRI4BWfgAjigAdrgCnSADwgYgwfwBJ4tbj1aL9brsnXNWs2cgB+w3j4BpLmNhQ==</latexit><latexit sha1_base64="+ilfryobXcZSJ//yfR09HhtQb7M=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiQNfewKblxWNLbQhjKZTtqhk0mYmQgl9BPcuFBx6x+582+ctBVU9MCFwzn3cu89YcqZ0gh9WGvrG5tb26Wd8u7e/sFh5ej4TiWZJNQnCU9kL8SKciaor5nmtJdKiuOQ0244vSz87j2ViiXiVs9SGsR4LFjECNZGuukOa8NKFdmtZt316hDZCDUc1ymI2/BqHnSMUqAKVugMK++DUUKymApNOFaq76BUBzmWmhFO5+VBpmiKyRSPad9QgWOqgnxx6hyeG2UEo0SaEhou1O8TOY6VmsWh6YyxnqjfXiH+5fUzHTWDnIk001SQ5aIo41AnsPgbjpikRPOZIZhIZm6FZIIlJtqkUzYhfH0K/ye+a7ds59qrttEqjRI4BWfgAjigAdrgCnSADwgYgwfwBJ4tbj1aL9brsnXNWs2cgB+w3j4BpLmNhQ==</latexit><latexit sha1_base64="+ilfryobXcZSJ//yfR09HhtQb7M=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiQNfewKblxWNLbQhjKZTtqhk0mYmQgl9BPcuFBx6x+582+ctBVU9MCFwzn3cu89YcqZ0gh9WGvrG5tb26Wd8u7e/sFh5ej4TiWZJNQnCU9kL8SKciaor5nmtJdKiuOQ0244vSz87j2ViiXiVs9SGsR4LFjECNZGuukOa8NKFdmtZt316hDZCDUc1ymI2/BqHnSMUqAKVugMK++DUUKymApNOFaq76BUBzmWmhFO5+VBpmiKyRSPad9QgWOqgnxx6hyeG2UEo0SaEhou1O8TOY6VmsWh6YyxnqjfXiH+5fUzHTWDnIk001SQ5aIo41AnsPgbjpikRPOZIZhIZm6FZIIlJtqkUzYhfH0K/ye+a7ds59qrttEqjRI4BWfgAjigAdrgCnSADwgYgwfwBJ4tbj1aL9brsnXNWs2cgB+w3j4BpLmNhQ==</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="Ay1zz7l+AAv/HMrSd3IBTAdYSM0=">AAAB3nicbZDNSgMxFIXv+Ftr1erWTbAIrsqMLtSd4MZlRccW2qFk0jttaCYzJHeEUvoIblyo+FjufBvTn4W2Hgh8nJOQe0+cK2nJ97+9tfWNza3t0k55t7K3f1A9rDzZrDACQ5GpzLRiblFJjSFJUtjKDfI0VtiMh7fTvPmMxspMP9IoxyjlfS0TKTg566HZvehWa37dn4mtQrCAGizU6Fa/Or1MFClqEopb2w78nKIxNySFwkm5U1jMuRjyPrYdap6ijcazUSfs1Dk9lmTGHU1s5v5+MeaptaM0djdTTgO7nE3N/7J2QclVNJY6Lwi1mH+UFIpRxqZ7s540KEiNHHBhpJuViQE3XJBrp+xKCJZXXoXwvH5dD+59KMExnMAZBHAJN3AHDQhBQB9e4A3ePeW9eh/ztta8RW1H8Efe5w8yQYwB</latexit><latexit sha1_base64="szipQDLvZoaclYRnfqjVPszYLbk=">AAAB3nicdZBPS8MwGMbf+nfOqdOrl+AQPJW2G/tzE7x4nGjdYCsjzdItLE1Lkgqj7CN48aDix/LmtzHdJqjoA4GH35OQ933ClDOlHefD2tjc2t7ZLe2V9ysHh0fV48q9SjJJqE8Snsh+iBXlTFBfM81pP5UUxyGnvXB2VeS9ByoVS8Sdnqc0iPFEsIgRrA267Y3qo2rNsTvtptdoIsd2nJbruYXxWo16A7mGFKrBWt1R9X04TkgWU6EJx0oNXCfVQY6lZoTTRXmYKZpiMsMTOjBW4JiqIF+OukDnhoxRlEhzhEZL+v1FjmOl5nFobsZYT9XvrIB/ZYNMR+0gZyLNNBVk9VGUcaQTVOyNxkxSovncGEwkM7MiMsUSE23aKZsSvjZF/xvfszu2e+NACU7hDC7AhRZcwjV0wQcCE3iEZ3ixuPVkva7a2rDWtZ3AD1lvn484jEM=</latexit><latexit sha1_base64="PMPj/aj0PHtU3ix7juE6YH1ZJmI=">AAAB6XicdVDLSgNBEOz1GeMr6tHLYBA8LbObkMct4MVjRNcEkiXMTmaTIbMPZmaFEPIJXjyoePWPvPk3ziYRVLSgoajqprsrSAVXGuMPa219Y3Nru7BT3N3bPzgsHR3fqSSTlHk0EYnsBkQxwWPmaa4F66aSkSgQrBNMLnO/c8+k4kl8q6cp8yMyinnIKdFGuukMKoNSGdvNRs2t1hC2Ma47rpMTt16tVJFjlBxlWKE9KL33hwnNIhZrKohSPQen2p8RqTkVbF7sZ4qlhE7IiPUMjUnElD9bnDpH50YZojCRpmKNFur3iRmJlJpGgemMiB6r314u/uX1Mh02/BmP00yzmC4XhZlAOkH532jIJaNaTA0hVHJzK6JjIgnVJp2iCeHrU/Q/8Vy7aTvXuNzCqzQKcApncAEO1KEFV9AGDyiM4AGe4NkS1qP1Yr0uW9es1cwJ/ID19gmjeY2B</latexit><latexit sha1_base64="+ilfryobXcZSJ//yfR09HhtQb7M=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiQNfewKblxWNLbQhjKZTtqhk0mYmQgl9BPcuFBx6x+582+ctBVU9MCFwzn3cu89YcqZ0gh9WGvrG5tb26Wd8u7e/sFh5ej4TiWZJNQnCU9kL8SKciaor5nmtJdKiuOQ0244vSz87j2ViiXiVs9SGsR4LFjECNZGuukOa8NKFdmtZt316hDZCDUc1ymI2/BqHnSMUqAKVugMK++DUUKymApNOFaq76BUBzmWmhFO5+VBpmiKyRSPad9QgWOqgnxx6hyeG2UEo0SaEhou1O8TOY6VmsWh6YyxnqjfXiH+5fUzHTWDnIk001SQ5aIo41AnsPgbjpikRPOZIZhIZm6FZIIlJtqkUzYhfH0K/ye+a7ds59qrttEqjRI4BWfgAjigAdrgCnSADwgYgwfwBJ4tbj1aL9brsnXNWs2cgB+w3j4BpLmNhQ==</latexit><latexit sha1_base64="+ilfryobXcZSJ//yfR09HhtQb7M=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiQNfewKblxWNLbQhjKZTtqhk0mYmQgl9BPcuFBx6x+582+ctBVU9MCFwzn3cu89YcqZ0gh9WGvrG5tb26Wd8u7e/sFh5ej4TiWZJNQnCU9kL8SKciaor5nmtJdKiuOQ0244vSz87j2ViiXiVs9SGsR4LFjECNZGuukOa8NKFdmtZt316hDZCDUc1ymI2/BqHnSMUqAKVugMK++DUUKymApNOFaq76BUBzmWmhFO5+VBpmiKyRSPad9QgWOqgnxx6hyeG2UEo0SaEhou1O8TOY6VmsWh6YyxnqjfXiH+5fUzHTWDnIk001SQ5aIo41AnsPgbjpikRPOZIZhIZm6FZIIlJtqkUzYhfH0K/ye+a7ds59qrttEqjRI4BWfgAjigAdrgCnSADwgYgwfwBJ4tbj1aL9brsnXNWs2cgB+w3j4BpLmNhQ==</latexit><latexit sha1_base64="+ilfryobXcZSJ//yfR09HhtQb7M=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiQNfewKblxWNLbQhjKZTtqhk0mYmQgl9BPcuFBx6x+582+ctBVU9MCFwzn3cu89YcqZ0gh9WGvrG5tb26Wd8u7e/sFh5ej4TiWZJNQnCU9kL8SKciaor5nmtJdKiuOQ0244vSz87j2ViiXiVs9SGsR4LFjECNZGuukOa8NKFdmtZt316hDZCDUc1ymI2/BqHnSMUqAKVugMK++DUUKymApNOFaq76BUBzmWmhFO5+VBpmiKyRSPad9QgWOqgnxx6hyeG2UEo0SaEhou1O8TOY6VmsWh6YyxnqjfXiH+5fUzHTWDnIk001SQ5aIo41AnsPgbjpikRPOZIZhIZm6FZIIlJtqkUzYhfH0K/ye+a7ds59qrttEqjRI4BWfgAjigAdrgCnSADwgYgwfwBJ4tbj1aL9brsnXNWs2cgB+w3j4BpLmNhQ==</latexit><latexit sha1_base64="+ilfryobXcZSJ//yfR09HhtQb7M=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiQNfewKblxWNLbQhjKZTtqhk0mYmQgl9BPcuFBx6x+582+ctBVU9MCFwzn3cu89YcqZ0gh9WGvrG5tb26Wd8u7e/sFh5ej4TiWZJNQnCU9kL8SKciaor5nmtJdKiuOQ0244vSz87j2ViiXiVs9SGsR4LFjECNZGuukOa8NKFdmtZt316hDZCDUc1ymI2/BqHnSMUqAKVugMK++DUUKymApNOFaq76BUBzmWmhFO5+VBpmiKyRSPad9QgWOqgnxx6hyeG2UEo0SaEhou1O8TOY6VmsWh6YyxnqjfXiH+5fUzHTWDnIk001SQ5aIo41AnsPgbjpikRPOZIZhIZm6FZIIlJtqkUzYhfH0K/ye+a7ds59qrttEqjRI4BWfgAjigAdrgCnSADwgYgwfwBJ4tbj1aL9brsnXNWs2cgB+w3j4BpLmNhQ==</latexit><latexit sha1_base64="+ilfryobXcZSJ//yfR09HhtQb7M=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiQNfewKblxWNLbQhjKZTtqhk0mYmQgl9BPcuFBx6x+582+ctBVU9MCFwzn3cu89YcqZ0gh9WGvrG5tb26Wd8u7e/sFh5ej4TiWZJNQnCU9kL8SKciaor5nmtJdKiuOQ0244vSz87j2ViiXiVs9SGsR4LFjECNZGuukOa8NKFdmtZt316hDZCDUc1ymI2/BqHnSMUqAKVugMK++DUUKymApNOFaq76BUBzmWmhFO5+VBpmiKyRSPad9QgWOqgnxx6hyeG2UEo0SaEhou1O8TOY6VmsWh6YyxnqjfXiH+5fUzHTWDnIk001SQ5aIo41AnsPgbjpikRPOZIZhIZm6FZIIlJtqkUzYhfH0K/ye+a7ds59qrttEqjRI4BWfgAjigAdrgCnSADwgYgwfwBJ4tbj1aL9brsnXNWs2cgB+w3j4BpLmNhQ==</latexit><latexit sha1_base64="+ilfryobXcZSJ//yfR09HhtQb7M=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiQNfewKblxWNLbQhjKZTtqhk0mYmQgl9BPcuFBx6x+582+ctBVU9MCFwzn3cu89YcqZ0gh9WGvrG5tb26Wd8u7e/sFh5ej4TiWZJNQnCU9kL8SKciaor5nmtJdKiuOQ0244vSz87j2ViiXiVs9SGsR4LFjECNZGuukOa8NKFdmtZt316hDZCDUc1ymI2/BqHnSMUqAKVugMK++DUUKymApNOFaq76BUBzmWmhFO5+VBpmiKyRSPad9QgWOqgnxx6hyeG2UEo0SaEhou1O8TOY6VmsWh6YyxnqjfXiH+5fUzHTWDnIk001SQ5aIo41AnsPgbjpikRPOZIZhIZm6FZIIlJtqkUzYhfH0K/ye+a7ds59qrttEqjRI4BWfgAjigAdrgCnSADwgYgwfwBJ4tbj1aL9brsnXNWs2cgB+w3j4BpLmNhQ==</latexit>

W4
<latexit sha1_base64="Z6oQidV5RwDSuy86dMuiUjCCymU=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdesNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BpjyNhg==</latexit><latexit sha1_base64="Z6oQidV5RwDSuy86dMuiUjCCymU=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdesNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BpjyNhg==</latexit><latexit sha1_base64="Z6oQidV5RwDSuy86dMuiUjCCymU=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdesNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BpjyNhg==</latexit><latexit sha1_base64="Z6oQidV5RwDSuy86dMuiUjCCymU=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdesNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BpjyNhg==</latexit>

htanh htanh

W5
<latexit sha1_base64="WkIalHLioxYQM0H1SJN7UXhPHrQ=">AAAB63icdVDLSsNAFJ3UV62vqks3g0VwFSYx9rEruHFZwdhCG8pkOmmHTiZhZiKU0G9w40LFrT/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91welX43XsqFUvErZ6lNIjxWLCIEayN5HeH+eV8WK0hu9Wsu14dIhuhhuM6BXEb3oUHHaMUqIEVOsPq+2CUkCymQhOOleo7KNVBjqVmhNN5ZZApmmIyxWPaN1TgmKogXxw7h2dGGcEokaaEhgv1+0SOY6VmcWg6Y6wn6rdXiH95/UxHzSBnIs00FWS5KMo41AksPocjJinRfGYIJpKZWyGZYImJNvlUTAhfn8L/ie/aLdu58WpttEqjDE7AKTgHDmiANrgGHeADAhh4AE/g2RLWo/VivS5bS9Zq5hj8gPX2CWssjpM=</latexit><latexit sha1_base64="WkIalHLioxYQM0H1SJN7UXhPHrQ=">AAAB63icdVDLSsNAFJ3UV62vqks3g0VwFSYx9rEruHFZwdhCG8pkOmmHTiZhZiKU0G9w40LFrT/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91welX43XsqFUvErZ6lNIjxWLCIEayN5HeH+eV8WK0hu9Wsu14dIhuhhuM6BXEb3oUHHaMUqIEVOsPq+2CUkCymQhOOleo7KNVBjqVmhNN5ZZApmmIyxWPaN1TgmKogXxw7h2dGGcEokaaEhgv1+0SOY6VmcWg6Y6wn6rdXiH95/UxHzSBnIs00FWS5KMo41AksPocjJinRfGYIJpKZWyGZYImJNvlUTAhfn8L/ie/aLdu58WpttEqjDE7AKTgHDmiANrgGHeADAhh4AE/g2RLWo/VivS5bS9Zq5hj8gPX2CWssjpM=</latexit><latexit sha1_base64="WkIalHLioxYQM0H1SJN7UXhPHrQ=">AAAB63icdVDLSsNAFJ3UV62vqks3g0VwFSYx9rEruHFZwdhCG8pkOmmHTiZhZiKU0G9w40LFrT/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91welX43XsqFUvErZ6lNIjxWLCIEayN5HeH+eV8WK0hu9Wsu14dIhuhhuM6BXEb3oUHHaMUqIEVOsPq+2CUkCymQhOOleo7KNVBjqVmhNN5ZZApmmIyxWPaN1TgmKogXxw7h2dGGcEokaaEhgv1+0SOY6VmcWg6Y6wn6rdXiH95/UxHzSBnIs00FWS5KMo41AksPocjJinRfGYIJpKZWyGZYImJNvlUTAhfn8L/ie/aLdu58WpttEqjDE7AKTgHDmiANrgGHeADAhh4AE/g2RLWo/VivS5bS9Zq5hj8gPX2CWssjpM=</latexit><latexit sha1_base64="WkIalHLioxYQM0H1SJN7UXhPHrQ=">AAAB63icdVDLSsNAFJ3UV62vqks3g0VwFSYx9rEruHFZwdhCG8pkOmmHTiZhZiKU0G9w40LFrT/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91welX43XsqFUvErZ6lNIjxWLCIEayN5HeH+eV8WK0hu9Wsu14dIhuhhuM6BXEb3oUHHaMUqIEVOsPq+2CUkCymQhOOleo7KNVBjqVmhNN5ZZApmmIyxWPaN1TgmKogXxw7h2dGGcEokaaEhgv1+0SOY6VmcWg6Y6wn6rdXiH95/UxHzSBnIs00FWS5KMo41AksPocjJinRfGYIJpKZWyGZYImJNvlUTAhfn8L/ie/aLdu58WpttEqjDE7AKTgHDmiANrgGHeADAhh4AE/g2RLWo/VivS5bS9Zq5hj8gPX2CWssjpM=</latexit>

t4
<latexit sha1_base64="YHMoeBZVN6S8qEXRZ0nATkdT2Eo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQhLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GbZuDtg4sDDPv8WYnyqQw6LrfTmVtfWNzq7pd29nd2z+oHx49mjTXjPsslanuRtRwKRT3UaDk3UxzmkSSd6Lx7czvPHFtRKoecJLxMKFDJWLBKFopCBKKoygucNq/7NcbbtOdg6wSryQNKNHu17+CQcryhCtkkhrT89wMw4JqFEzyaS3IDc8oG9Mh71mqaMJNWMwzT8mZVQYkTrV9Cslc/b1R0MSYSRLZyVlGs+zNxP+8Xo7xdVgIleXIFVscinNJMCWzAshAaM5QTiyhTAublbAR1ZShralmS/CWv7xK/IvmTdO7v2y03LKNKpzAKZyDB1fQgjtogw8MMniGV3hzcufFeXc+FqMVp9w5hj9wPn8AjV2RgQ==</latexit><latexit sha1_base64="YHMoeBZVN6S8qEXRZ0nATkdT2Eo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQhLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GbZuDtg4sDDPv8WYnyqQw6LrfTmVtfWNzq7pd29nd2z+oHx49mjTXjPsslanuRtRwKRT3UaDk3UxzmkSSd6Lx7czvPHFtRKoecJLxMKFDJWLBKFopCBKKoygucNq/7NcbbtOdg6wSryQNKNHu17+CQcryhCtkkhrT89wMw4JqFEzyaS3IDc8oG9Mh71mqaMJNWMwzT8mZVQYkTrV9Cslc/b1R0MSYSRLZyVlGs+zNxP+8Xo7xdVgIleXIFVscinNJMCWzAshAaM5QTiyhTAublbAR1ZShralmS/CWv7xK/IvmTdO7v2y03LKNKpzAKZyDB1fQgjtogw8MMniGV3hzcufFeXc+FqMVp9w5hj9wPn8AjV2RgQ==</latexit><latexit sha1_base64="YHMoeBZVN6S8qEXRZ0nATkdT2Eo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQhLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GbZuDtg4sDDPv8WYnyqQw6LrfTmVtfWNzq7pd29nd2z+oHx49mjTXjPsslanuRtRwKRT3UaDk3UxzmkSSd6Lx7czvPHFtRKoecJLxMKFDJWLBKFopCBKKoygucNq/7NcbbtOdg6wSryQNKNHu17+CQcryhCtkkhrT89wMw4JqFEzyaS3IDc8oG9Mh71mqaMJNWMwzT8mZVQYkTrV9Cslc/b1R0MSYSRLZyVlGs+zNxP+8Xo7xdVgIleXIFVscinNJMCWzAshAaM5QTiyhTAublbAR1ZShralmS/CWv7xK/IvmTdO7v2y03LKNKpzAKZyDB1fQgjtogw8MMniGV3hzcufFeXc+FqMVp9w5hj9wPn8AjV2RgQ==</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="iHNwkGg0C01UJ/68TZQbfhJqaJE=">AAAB53icbVBNS8NAFHypX7VWrV69LBbBU0lEUG+CF48VjC00oWy2m3bpZhN2X4QQ+je8eFDxH3nz37hpe9DWgYVh5j3e7ESZFAZd99upbWxube/Udxt7zf2Dw9ZR88mkuWbcZ6lMdT+ihkuhuI8CJe9nmtMkkrwXTe8qv/fMtRGpesQi42FCx0rEglG0UhAkFCdRXOJseDlstd2OOwdZJ96StGGJ7rD1FYxSlidcIZPUmIHnZhiWVKNgks8aQW54RtmUjvnAUkUTbsJynnlGzqwyInGq7VNI5urvjZImxhRJZCerjGbVq8T/vEGO8XVYCpXlyBVbHIpzSTAlVQFkJDRnKAtLKNPCZiVsQjVlaGtq2BK81S+vE/+ic9PxHlyowwmcwjl4cAW3cA9d8IFBBi/wBu9O7rw6H4u2as6ytmP4A+fzB02mkDY=</latexit><latexit sha1_base64="iHNwkGg0C01UJ/68TZQbfhJqaJE=">AAAB53icbVBNS8NAFHypX7VWrV69LBbBU0lEUG+CF48VjC00oWy2m3bpZhN2X4QQ+je8eFDxH3nz37hpe9DWgYVh5j3e7ESZFAZd99upbWxube/Udxt7zf2Dw9ZR88mkuWbcZ6lMdT+ihkuhuI8CJe9nmtMkkrwXTe8qv/fMtRGpesQi42FCx0rEglG0UhAkFCdRXOJseDlstd2OOwdZJ96StGGJ7rD1FYxSlidcIZPUmIHnZhiWVKNgks8aQW54RtmUjvnAUkUTbsJynnlGzqwyInGq7VNI5urvjZImxhRJZCerjGbVq8T/vEGO8XVYCpXlyBVbHIpzSTAlVQFkJDRnKAtLKNPCZiVsQjVlaGtq2BK81S+vE/+ic9PxHlyowwmcwjl4cAW3cA9d8IFBBi/wBu9O7rw6H4u2as6ytmP4A+fzB02mkDY=</latexit><latexit sha1_base64="H2U4s0x4D/ONAMAqLp3QLhO0qco=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTa4HNQbbtOdg6wSryQNKNEe1L+CYcKymCtkkhrT89wU+znVKJjks1qQGZ5SNqEj3rNU0Zibfj7PPCNnVhmSKNH2KSRz9fdGTmNjpnFoJ4uMZtkrxP+8XobRdT8XKs2QK7Y4FGWSYEKKAshQaM5QTi2hTAublbAx1ZShralmS/CWv7xK/IvmTdO7dxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+MHZF9</latexit><latexit sha1_base64="YHMoeBZVN6S8qEXRZ0nATkdT2Eo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQhLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GbZuDtg4sDDPv8WYnyqQw6LrfTmVtfWNzq7pd29nd2z+oHx49mjTXjPsslanuRtRwKRT3UaDk3UxzmkSSd6Lx7czvPHFtRKoecJLxMKFDJWLBKFopCBKKoygucNq/7NcbbtOdg6wSryQNKNHu17+CQcryhCtkkhrT89wMw4JqFEzyaS3IDc8oG9Mh71mqaMJNWMwzT8mZVQYkTrV9Cslc/b1R0MSYSRLZyVlGs+zNxP+8Xo7xdVgIleXIFVscinNJMCWzAshAaM5QTiyhTAublbAR1ZShralmS/CWv7xK/IvmTdO7v2y03LKNKpzAKZyDB1fQgjtogw8MMniGV3hzcufFeXc+FqMVp9w5hj9wPn8AjV2RgQ==</latexit><latexit sha1_base64="YHMoeBZVN6S8qEXRZ0nATkdT2Eo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQhLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GbZuDtg4sDDPv8WYnyqQw6LrfTmVtfWNzq7pd29nd2z+oHx49mjTXjPsslanuRtRwKRT3UaDk3UxzmkSSd6Lx7czvPHFtRKoecJLxMKFDJWLBKFopCBKKoygucNq/7NcbbtOdg6wSryQNKNHu17+CQcryhCtkkhrT89wMw4JqFEzyaS3IDc8oG9Mh71mqaMJNWMwzT8mZVQYkTrV9Cslc/b1R0MSYSRLZyVlGs+zNxP+8Xo7xdVgIleXIFVscinNJMCWzAshAaM5QTiyhTAublbAR1ZShralmS/CWv7xK/IvmTdO7v2y03LKNKpzAKZyDB1fQgjtogw8MMniGV3hzcufFeXc+FqMVp9w5hj9wPn8AjV2RgQ==</latexit><latexit sha1_base64="YHMoeBZVN6S8qEXRZ0nATkdT2Eo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQhLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GbZuDtg4sDDPv8WYnyqQw6LrfTmVtfWNzq7pd29nd2z+oHx49mjTXjPsslanuRtRwKRT3UaDk3UxzmkSSd6Lx7czvPHFtRKoecJLxMKFDJWLBKFopCBKKoygucNq/7NcbbtOdg6wSryQNKNHu17+CQcryhCtkkhrT89wMw4JqFEzyaS3IDc8oG9Mh71mqaMJNWMwzT8mZVQYkTrV9Cslc/b1R0MSYSRLZyVlGs+zNxP+8Xo7xdVgIleXIFVscinNJMCWzAshAaM5QTiyhTAublbAR1ZShralmS/CWv7xK/IvmTdO7v2y03LKNKpzAKZyDB1fQgjtogw8MMniGV3hzcufFeXc+FqMVp9w5hj9wPn8AjV2RgQ==</latexit><latexit sha1_base64="YHMoeBZVN6S8qEXRZ0nATkdT2Eo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQhLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GbZuDtg4sDDPv8WYnyqQw6LrfTmVtfWNzq7pd29nd2z+oHx49mjTXjPsslanuRtRwKRT3UaDk3UxzmkSSd6Lx7czvPHFtRKoecJLxMKFDJWLBKFopCBKKoygucNq/7NcbbtOdg6wSryQNKNHu17+CQcryhCtkkhrT89wMw4JqFEzyaS3IDc8oG9Mh71mqaMJNWMwzT8mZVQYkTrV9Cslc/b1R0MSYSRLZyVlGs+zNxP+8Xo7xdVgIleXIFVscinNJMCWzAshAaM5QTiyhTAublbAR1ZShralmS/CWv7xK/IvmTdO7v2y03LKNKpzAKZyDB1fQgjtogw8MMniGV3hzcufFeXc+FqMVp9w5hj9wPn8AjV2RgQ==</latexit><latexit sha1_base64="YHMoeBZVN6S8qEXRZ0nATkdT2Eo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQhLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GbZuDtg4sDDPv8WYnyqQw6LrfTmVtfWNzq7pd29nd2z+oHx49mjTXjPsslanuRtRwKRT3UaDk3UxzmkSSd6Lx7czvPHFtRKoecJLxMKFDJWLBKFopCBKKoygucNq/7NcbbtOdg6wSryQNKNHu17+CQcryhCtkkhrT89wMw4JqFEzyaS3IDc8oG9Mh71mqaMJNWMwzT8mZVQYkTrV9Cslc/b1R0MSYSRLZyVlGs+zNxP+8Xo7xdVgIleXIFVscinNJMCWzAshAaM5QTiyhTAublbAR1ZShralmS/CWv7xK/IvmTdO7v2y03LKNKpzAKZyDB1fQgjtogw8MMniGV3hzcufFeXc+FqMVp9w5hj9wPn8AjV2RgQ==</latexit><latexit sha1_base64="YHMoeBZVN6S8qEXRZ0nATkdT2Eo=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQhLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GbZuDtg4sDDPv8WYnyqQw6LrfTmVtfWNzq7pd29nd2z+oHx49mjTXjPsslanuRtRwKRT3UaDk3UxzmkSSd6Lx7czvPHFtRKoecJLxMKFDJWLBKFopCBKKoygucNq/7NcbbtOdg6wSryQNKNHu17+CQcryhCtkkhrT89wMw4JqFEzyaS3IDc8oG9Mh71mqaMJNWMwzT8mZVQYkTrV9Cslc/b1R0MSYSRLZyVlGs+zNxP+8Xo7xdVgIleXIFVscinNJMCWzAshAaM5QTiyhTAublbAR1ZShralmS/CWv7xK/IvmTdO7v2y03LKNKpzAKZyDB1fQgjtogw8MMniGV3hzcufFeXc+FqMVp9w5hj9wPn8AjV2RgQ==</latexit>

yi ⇠ N (0, 1)
<latexit sha1_base64="aIh65zV9JCJOsr+wjVMldYqiqng=">AAACBXicbVBNS8NAEN3Ur1q/oh5FWCxCBSmJCOqt4MWTVDC20ISw2W7apbubsLsRQujJi3/FiwcVr/4Hb/4bt20OWn0w8Hhvhpl5Ucqo0o7zZVUWFpeWV6qrtbX1jc0te3vnTiWZxMTDCUtkN0KKMCqIp6lmpJtKgnjESCcaXU78zj2RiibiVucpCTgaCBpTjLSRQns/Dyn0FeXQ50gPMWLF9bgBHXgMXXgU2nWn6UwB/xK3JHVQoh3an34/wRknQmOGlOq5TqqDAklNMSPjmp8pkiI8QgPSM1QgTlRQTN8Yw0Oj9GGcSFNCw6n6c6JAXKmcR6Zzcqua9ybif14v0/F5UFCRZpoIPFsUZwzqBE4ygX0qCdYsNwRhSc2tEA+RRFib5GomBHf+5b/EO2leNN2b03rLKdOogj1wABrABWegBa5AG3gAgwfwBF7Aq/VoPVtv1vustWKVM7vgF6yPb0s8lo8=</latexit><latexit sha1_base64="aIh65zV9JCJOsr+wjVMldYqiqng=">AAACBXicbVBNS8NAEN3Ur1q/oh5FWCxCBSmJCOqt4MWTVDC20ISw2W7apbubsLsRQujJi3/FiwcVr/4Hb/4bt20OWn0w8Hhvhpl5Ucqo0o7zZVUWFpeWV6qrtbX1jc0te3vnTiWZxMTDCUtkN0KKMCqIp6lmpJtKgnjESCcaXU78zj2RiibiVucpCTgaCBpTjLSRQns/Dyn0FeXQ50gPMWLF9bgBHXgMXXgU2nWn6UwB/xK3JHVQoh3an34/wRknQmOGlOq5TqqDAklNMSPjmp8pkiI8QgPSM1QgTlRQTN8Yw0Oj9GGcSFNCw6n6c6JAXKmcR6Zzcqua9ybif14v0/F5UFCRZpoIPFsUZwzqBE4ygX0qCdYsNwRhSc2tEA+RRFib5GomBHf+5b/EO2leNN2b03rLKdOogj1wABrABWegBa5AG3gAgwfwBF7Aq/VoPVtv1vustWKVM7vgF6yPb0s8lo8=</latexit><latexit sha1_base64="aIh65zV9JCJOsr+wjVMldYqiqng=">AAACBXicbVBNS8NAEN3Ur1q/oh5FWCxCBSmJCOqt4MWTVDC20ISw2W7apbubsLsRQujJi3/FiwcVr/4Hb/4bt20OWn0w8Hhvhpl5Ucqo0o7zZVUWFpeWV6qrtbX1jc0te3vnTiWZxMTDCUtkN0KKMCqIp6lmpJtKgnjESCcaXU78zj2RiibiVucpCTgaCBpTjLSRQns/Dyn0FeXQ50gPMWLF9bgBHXgMXXgU2nWn6UwB/xK3JHVQoh3an34/wRknQmOGlOq5TqqDAklNMSPjmp8pkiI8QgPSM1QgTlRQTN8Yw0Oj9GGcSFNCw6n6c6JAXKmcR6Zzcqua9ybif14v0/F5UFCRZpoIPFsUZwzqBE4ygX0qCdYsNwRhSc2tEA+RRFib5GomBHf+5b/EO2leNN2b03rLKdOogj1wABrABWegBa5AG3gAgwfwBF7Aq/VoPVtv1vustWKVM7vgF6yPb0s8lo8=</latexit><latexit sha1_base64="aIh65zV9JCJOsr+wjVMldYqiqng=">AAACBXicbVBNS8NAEN3Ur1q/oh5FWCxCBSmJCOqt4MWTVDC20ISw2W7apbubsLsRQujJi3/FiwcVr/4Hb/4bt20OWn0w8Hhvhpl5Ucqo0o7zZVUWFpeWV6qrtbX1jc0te3vnTiWZxMTDCUtkN0KKMCqIp6lmpJtKgnjESCcaXU78zj2RiibiVucpCTgaCBpTjLSRQns/Dyn0FeXQ50gPMWLF9bgBHXgMXXgU2nWn6UwB/xK3JHVQoh3an34/wRknQmOGlOq5TqqDAklNMSPjmp8pkiI8QgPSM1QgTlRQTN8Yw0Oj9GGcSFNCw6n6c6JAXKmcR6Zzcqua9ybif14v0/F5UFCRZpoIPFsUZwzqBE4ygX0qCdYsNwRhSc2tEA+RRFib5GomBHf+5b/EO2leNN2b03rLKdOogj1wABrABWegBa5AG3gAgwfwBF7Aq/VoPVtv1vustWKVM7vgF6yPb0s8lo8=</latexit>
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Exploratory: A second binary classification example

x
<latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit><latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit><latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit><latexit sha1_base64="mWE5J8aOSebtz9oAJbys/42ybqI=">AAAB8HicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbYlrLZbtqlm03YfRFL6L/w4kHFqz/Hm//GTZuDtg4sDDPvsfMmSKQw6LrfTmlldW19o7xZ2dre2d2r7h/cmzjVjPsslrFuB9RwKRT3UaDk7URzGgWSt4Lxde63Hrk2IlZ3OEl4L6JDJULBKFrpoRtRHAVh9jTtV2tu3Z2BLBOvIDUo0OxXv7qDmKURV8gkNabjuQn2MqpRMMmnlW5qeELZmA55x1JFI2562SzxlJxYZUDCWNunkMzU3xsZjYyZRIGdzBOaRS8X//M6KYaXvUyoJEWu2PyjMJUEY5KfTwZCc4ZyYgllWtishI2opgxtSRVbgrd48jLxz+pXde/2vNZwizbKcATHcAoeXEADbqAJPjBQ8Ayv8OYY58V5dz7moyWn2DmEP3A+fwBiZpDe</latexit>

t1
<latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit><latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit><latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit><latexit sha1_base64="GjwZuyzEF+si4T7orczJ1Cx1mes=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVtfWNzq7pd29nd2z+oHx49miTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJbeF3nrg2IlEPOE15P6YjJSLBKFopCGKK4zDKcTbwBvWG23TnIKvEK0kDSrQH9a9gmLAs5gqZpMb0PDfFfk41Cib5rBZkhqeUTeiI9yxVNOamn88zz8iZVYYkSrR9Cslc/b2R09iYaRzaySKjWfYK8T+vl2F03c+FSjPkii0ORZkkmJCiADIUmjOUU0so08JmJWxMNWVoa6rZErzlL68S/6J50/TuLxstt2yjCidwCufgwRW04A7a4AODFJ7hFd6czHlx3p2PxWjFKXeO4Q+czx+I1JF+</latexit>

ŷ
<latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit><latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit><latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit><latexit sha1_base64="4u0L09J3REqFw4Fk2PhpQjE57w4=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN4KXjxWMFpoQtlsN+3SzSbsbgoh5J948aDi1Z/izX/jps1BWwcWhpn3eLMTppwp7TjfVmNtfWNzq7nd2tnd2z+wD48eVZJJQj2S8ET2Q6woZ4J6mmlO+6mkOA45fQqnt5X/NKNSsUQ86DylQYzHgkWMYG2koW37MdaTMCr8CdZFXpZDu+10nDnQKnFr0oYavaH95Y8SksVUaMKxUgPXSXVQYKkZ4bRs+ZmiKSZTPKYDQwWOqQqKefISnRllhKJEmic0mqu/NwocK5XHoZmscqplrxL/8waZjq6Dgok001SQxaEo40gnqKoBjZikRPPcEEwkM1kRmWCJiTZltUwJ7vKXV4l30bnpuPeX7a5Tt9GEEziFc3DhCrpwBz3wgMAMnuEV3qzCerHerY/FaMOqd47hD6zPH7m/k90=</latexit>

y
<latexit sha1_base64="Z88nNPeM+ejMQyUlsq4q2PO/v68=">AAAB8HicbVBNS8NAFHzxs9avqkcvi0XwVBIR1FvBi8cKxhbbUDbbTbt0swm7L0IJ/RdePKh49ed489+4aXPQ1oGFYeY9dt6EqRQGXffbWVldW9/YrGxVt3d29/ZrB4cPJsk04z5LZKI7ITVcCsV9FCh5J9WcxqHk7XB8U/jtJ66NSNQ9TlIexHSoRCQYRSs99mKKozDKJ9N+re423BnIMvFKUocSrX7tqzdIWBZzhUxSY7qem2KQU42CST6t9jLDU8rGdMi7lioacxPks8RTcmqVAYkSbZ9CMlN/b+Q0NmYSh3aySGgWvUL8z+tmGF0FuVBphlyx+UdRJgkmpDifDITmDOXEEsq0sFkJG1FNGdqSqrYEb/HkZeKfN64b3t1FvemWbVTgGE7gDDy4hCbcQgt8YKDgGV7hzTHOi/PufMxHV5xy5wj+wPn8AWPqkN8=</latexit><latexit sha1_base64="Z88nNPeM+ejMQyUlsq4q2PO/v68=">AAAB8HicbVBNS8NAFHzxs9avqkcvi0XwVBIR1FvBi8cKxhbbUDbbTbt0swm7L0IJ/RdePKh49ed489+4aXPQ1oGFYeY9dt6EqRQGXffbWVldW9/YrGxVt3d29/ZrB4cPJsk04z5LZKI7ITVcCsV9FCh5J9WcxqHk7XB8U/jtJ66NSNQ9TlIexHSoRCQYRSs99mKKozDKJ9N+re423BnIMvFKUocSrX7tqzdIWBZzhUxSY7qem2KQU42CST6t9jLDU8rGdMi7lioacxPks8RTcmqVAYkSbZ9CMlN/b+Q0NmYSh3aySGgWvUL8z+tmGF0FuVBphlyx+UdRJgkmpDifDITmDOXEEsq0sFkJG1FNGdqSqrYEb/HkZeKfN64b3t1FvemWbVTgGE7gDDy4hCbcQgt8YKDgGV7hzTHOi/PufMxHV5xy5wj+wPn8AWPqkN8=</latexit><latexit sha1_base64="Z88nNPeM+ejMQyUlsq4q2PO/v68=">AAAB8HicbVBNS8NAFHzxs9avqkcvi0XwVBIR1FvBi8cKxhbbUDbbTbt0swm7L0IJ/RdePKh49ed489+4aXPQ1oGFYeY9dt6EqRQGXffbWVldW9/YrGxVt3d29/ZrB4cPJsk04z5LZKI7ITVcCsV9FCh5J9WcxqHk7XB8U/jtJ66NSNQ9TlIexHSoRCQYRSs99mKKozDKJ9N+re423BnIMvFKUocSrX7tqzdIWBZzhUxSY7qem2KQU42CST6t9jLDU8rGdMi7lioacxPks8RTcmqVAYkSbZ9CMlN/b+Q0NmYSh3aySGgWvUL8z+tmGF0FuVBphlyx+UdRJgkmpDifDITmDOXEEsq0sFkJG1FNGdqSqrYEb/HkZeKfN64b3t1FvemWbVTgGE7gDDy4hCbcQgt8YKDgGV7hzTHOi/PufMxHV5xy5wj+wPn8AWPqkN8=</latexit><latexit sha1_base64="Z88nNPeM+ejMQyUlsq4q2PO/v68=">AAAB8HicbVBNS8NAFHzxs9avqkcvi0XwVBIR1FvBi8cKxhbbUDbbTbt0swm7L0IJ/RdePKh49ed489+4aXPQ1oGFYeY9dt6EqRQGXffbWVldW9/YrGxVt3d29/ZrB4cPJsk04z5LZKI7ITVcCsV9FCh5J9WcxqHk7XB8U/jtJ66NSNQ9TlIexHSoRCQYRSs99mKKozDKJ9N+re423BnIMvFKUocSrX7tqzdIWBZzhUxSY7qem2KQU42CST6t9jLDU8rGdMi7lioacxPks8RTcmqVAYkSbZ9CMlN/b+Q0NmYSh3aySGgWvUL8z+tmGF0FuVBphlyx+UdRJgkmpDifDITmDOXEEsq0sFkJG1FNGdqSqrYEb/HkZeKfN64b3t1FvemWbVTgGE7gDDy4hCbcQgt8YKDgGV7hzTHOi/PufMxHV5xy5wj+wPn8AWPqkN8=</latexit>

W1
<latexit sha1_base64="+4aZkK91Xd1dfzPV9VTJoVnUoeE=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdOsNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BobONgw==</latexit><latexit sha1_base64="+4aZkK91Xd1dfzPV9VTJoVnUoeE=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdOsNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BobONgw==</latexit><latexit sha1_base64="+4aZkK91Xd1dfzPV9VTJoVnUoeE=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdOsNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BobONgw==</latexit><latexit sha1_base64="+4aZkK91Xd1dfzPV9VTJoVnUoeE=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdOsNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BobONgw==</latexit> W2

<latexit sha1_base64="rQ77wjdxh6MK4IjXFbOr2z4qjAc=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdusNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BozaNhA==</latexit><latexit sha1_base64="rQ77wjdxh6MK4IjXFbOr2z4qjAc=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdusNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BozaNhA==</latexit><latexit sha1_base64="rQ77wjdxh6MK4IjXFbOr2z4qjAc=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdusNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BozaNhA==</latexit><latexit sha1_base64="rQ77wjdxh6MK4IjXFbOr2z4qjAc=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdusNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BozaNhA==</latexit>

W̃1<latexit sha1_base64="WKjvnR2P6z5LaWOi45UVCc4rzMk=">AAAB8XicdVDJSgNBEO2JW4xb1KOXxiB4GnpizHILePEYwZjAZAg9PT1Jk56F7hohDPkMLx5UvPo33vwbO4ugog8KHu9VUVXPT6XQQMiHVVhb39jcKm6Xdnb39g/Kh0d3OskU412WyET1faq5FDHvggDJ+6niNPIl7/mTq7nfu+dKiyS+hWnKvYiOYhEKRsFI7gCEDHjemw2dYblCbFJrVVsOJvaFU29eNgyp15ukVseOTRaooBU6w/L7IEhYFvEYmKRauw5JwcupAsEkn5UGmeYpZRM64q6hMY249vLFyTN8ZpQAh4kyFQNeqN8nchppPY180xlRGOvf3lz8y3MzCJteLuI0Ax6z5aIwkxgSPP8fB0JxBnJqCGVKmFsxG1NFGZiUSiaEr0/x/6RbtVu2c1OrtMkqjSI6QafoHDmogdroGnVQFzGUoAf0hJ4tsB6tF+t12VqwVjPH6Aest08c2ZFM</latexit><latexit sha1_base64="WKjvnR2P6z5LaWOi45UVCc4rzMk=">AAAB8XicdVDJSgNBEO2JW4xb1KOXxiB4GnpizHILePEYwZjAZAg9PT1Jk56F7hohDPkMLx5UvPo33vwbO4ugog8KHu9VUVXPT6XQQMiHVVhb39jcKm6Xdnb39g/Kh0d3OskU412WyET1faq5FDHvggDJ+6niNPIl7/mTq7nfu+dKiyS+hWnKvYiOYhEKRsFI7gCEDHjemw2dYblCbFJrVVsOJvaFU29eNgyp15ukVseOTRaooBU6w/L7IEhYFvEYmKRauw5JwcupAsEkn5UGmeYpZRM64q6hMY249vLFyTN8ZpQAh4kyFQNeqN8nchppPY180xlRGOvf3lz8y3MzCJteLuI0Ax6z5aIwkxgSPP8fB0JxBnJqCGVKmFsxG1NFGZiUSiaEr0/x/6RbtVu2c1OrtMkqjSI6QafoHDmogdroGnVQFzGUoAf0hJ4tsB6tF+t12VqwVjPH6Aest08c2ZFM</latexit><latexit sha1_base64="WKjvnR2P6z5LaWOi45UVCc4rzMk=">AAAB8XicdVDJSgNBEO2JW4xb1KOXxiB4GnpizHILePEYwZjAZAg9PT1Jk56F7hohDPkMLx5UvPo33vwbO4ugog8KHu9VUVXPT6XQQMiHVVhb39jcKm6Xdnb39g/Kh0d3OskU412WyET1faq5FDHvggDJ+6niNPIl7/mTq7nfu+dKiyS+hWnKvYiOYhEKRsFI7gCEDHjemw2dYblCbFJrVVsOJvaFU29eNgyp15ukVseOTRaooBU6w/L7IEhYFvEYmKRauw5JwcupAsEkn5UGmeYpZRM64q6hMY249vLFyTN8ZpQAh4kyFQNeqN8nchppPY180xlRGOvf3lz8y3MzCJteLuI0Ax6z5aIwkxgSPP8fB0JxBnJqCGVKmFsxG1NFGZiUSiaEr0/x/6RbtVu2c1OrtMkqjSI6QafoHDmogdroGnVQFzGUoAf0hJ4tsB6tF+t12VqwVjPH6Aest08c2ZFM</latexit><latexit sha1_base64="WKjvnR2P6z5LaWOi45UVCc4rzMk=">AAAB8XicdVDJSgNBEO2JW4xb1KOXxiB4GnpizHILePEYwZjAZAg9PT1Jk56F7hohDPkMLx5UvPo33vwbO4ugog8KHu9VUVXPT6XQQMiHVVhb39jcKm6Xdnb39g/Kh0d3OskU412WyET1faq5FDHvggDJ+6niNPIl7/mTq7nfu+dKiyS+hWnKvYiOYhEKRsFI7gCEDHjemw2dYblCbFJrVVsOJvaFU29eNgyp15ukVseOTRaooBU6w/L7IEhYFvEYmKRauw5JwcupAsEkn5UGmeYpZRM64q6hMY249vLFyTN8ZpQAh4kyFQNeqN8nchppPY180xlRGOvf3lz8y3MzCJteLuI0Ax6z5aIwkxgSPP8fB0JxBnJqCGVKmFsxG1NFGZiUSiaEr0/x/6RbtVu2c1OrtMkqjSI6QafoHDmogdroGnVQFzGUoAf0hJ4tsB6tF+t12VqwVjPH6Aest08c2ZFM</latexit>

t2
<latexit sha1_base64="gmdIX9poNkzJKRhHBZ+8g7gu5Vs=">AAAB8nicbVBNS8NAFHzxs9avqkcvi0XwVJIiqLeCF48VjC00oWy2m3bpZhN2X4QS+je8eFDx6q/x5r9x2+agrQMLw8x7vNmJMikMuu63s7a+sbm1Xdmp7u7tHxzWjo4fTZprxn2WylR3I2q4FIr7KFDybqY5TSLJO9H4duZ3nrg2IlUPOMl4mNChErFgFK0UBAnFURQXOO03+7W623DnIKvEK0kdSrT7ta9gkLI84QqZpMb0PDfDsKAaBZN8Wg1ywzPKxnTIe5YqmnATFvPMU3JulQGJU22fQjJXf28UNDFmkkR2cpbRLHsz8T+vl2N8HRZCZTlyxRaH4lwSTMmsADIQmjOUE0so08JmJWxENWVoa6raErzlL68Sv9m4aXj3l/WWW7ZRgVM4gwvw4ApacAdt8IFBBs/wCm9O7rw4787HYnTNKXdO4A+czx+KV5F/</latexit><latexit sha1_base64="gmdIX9poNkzJKRhHBZ+8g7gu5Vs=">AAAB8nicbVBNS8NAFHzxs9avqkcvi0XwVJIiqLeCF48VjC00oWy2m3bpZhN2X4QS+je8eFDx6q/x5r9x2+agrQMLw8x7vNmJMikMuu63s7a+sbm1Xdmp7u7tHxzWjo4fTZprxn2WylR3I2q4FIr7KFDybqY5TSLJO9H4duZ3nrg2IlUPOMl4mNChErFgFK0UBAnFURQXOO03+7W623DnIKvEK0kdSrT7ta9gkLI84QqZpMb0PDfDsKAaBZN8Wg1ywzPKxnTIe5YqmnATFvPMU3JulQGJU22fQjJXf28UNDFmkkR2cpbRLHsz8T+vl2N8HRZCZTlyxRaH4lwSTMmsADIQmjOUE0so08JmJWxENWVoa6raErzlL68Sv9m4aXj3l/WWW7ZRgVM4gwvw4ApacAdt8IFBBs/wCm9O7rw4787HYnTNKXdO4A+czx+KV5F/</latexit><latexit sha1_base64="gmdIX9poNkzJKRhHBZ+8g7gu5Vs=">AAAB8nicbVBNS8NAFHzxs9avqkcvi0XwVJIiqLeCF48VjC00oWy2m3bpZhN2X4QS+je8eFDx6q/x5r9x2+agrQMLw8x7vNmJMikMuu63s7a+sbm1Xdmp7u7tHxzWjo4fTZprxn2WylR3I2q4FIr7KFDybqY5TSLJO9H4duZ3nrg2IlUPOMl4mNChErFgFK0UBAnFURQXOO03+7W623DnIKvEK0kdSrT7ta9gkLI84QqZpMb0PDfDsKAaBZN8Wg1ywzPKxnTIe5YqmnATFvPMU3JulQGJU22fQjJXf28UNDFmkkR2cpbRLHsz8T+vl2N8HRZCZTlyxRaH4lwSTMmsADIQmjOUE0so08JmJWxENWVoa6raErzlL68Sv9m4aXj3l/WWW7ZRgVM4gwvw4ApacAdt8IFBBs/wCm9O7rw4787HYnTNKXdO4A+czx+KV5F/</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="6ElTSAXMtuvQHSiQGGgbJPHmu+A=">AAAB53icbVBNS8NAFHypX7VWrV69LBbBU0l6UW+CF48VjC00oWy2m3bpZhN2X4QS8je8eFDxH3nz37hpe9DWgYVh5j3e7ESZFAZd99upbW3v7O7V9xsHzcOj49ZJ88mkuWbcZ6lM9SCihkuhuI8CJR9kmtMkkrwfze4qv//MtRGpesR5xsOETpSIBaNopSBIKE6juMBy1B212m7HXYBsEm9F2rBCb9T6CsYpyxOukElqzNBzMwwLqlEwyctGkBueUTajEz60VNGEm7BYZC7JhVXGJE61fQrJQv29UdDEmHkS2ckqo1n3KvE/b5hjfB0WQmU5csWWh+JcEkxJVQAZC80ZyrkllGlhsxI2pZoytDU1bAne+pc3id/t3HS8BxfqcAbncAkeXMEt3EMPfGCQwQu8wbuTO6/Ox7KtmrOq7RT+wPn8AUq2kDQ=</latexit><latexit sha1_base64="6ElTSAXMtuvQHSiQGGgbJPHmu+A=">AAAB53icbVBNS8NAFHypX7VWrV69LBbBU0l6UW+CF48VjC00oWy2m3bpZhN2X4QS8je8eFDxH3nz37hpe9DWgYVh5j3e7ESZFAZd99upbW3v7O7V9xsHzcOj49ZJ88mkuWbcZ6lM9SCihkuhuI8CJR9kmtMkkrwfze4qv//MtRGpesR5xsOETpSIBaNopSBIKE6juMBy1B212m7HXYBsEm9F2rBCb9T6CsYpyxOukElqzNBzMwwLqlEwyctGkBueUTajEz60VNGEm7BYZC7JhVXGJE61fQrJQv29UdDEmHkS2ckqo1n3KvE/b5hjfB0WQmU5csWWh+JcEkxJVQAZC80ZyrkllGlhsxI2pZoytDU1bAne+pc3id/t3HS8BxfqcAbncAkeXMEt3EMPfGCQwQu8wbuTO6/Ox7KtmrOq7RT+wPn8AUq2kDQ=</latexit><latexit sha1_base64="DEQI6UaXM55kVVgcmCI5ULz2vvI=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5L0ot4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDtg4sDDPv8WYnTKUw6LrfTmVjc2t7p7pb29s/ODyqH588miTTjPsskYnuhdRwKRT3UaDkvVRzGoeSd8PpbeF3n7g2IlEPOEv5IKZjJSLBKFopCGKKkzDKcT5sDesNt+kuQNaJV5IGlOgM61/BKGFZzBUySY3pe26Kg5xqFEzyeS3IDE8pm9Ix71uqaMzNIF9knpMLq4xIlGj7FJKF+nsjp7Exszi0k0VGs+oV4n9eP8PoepALlWbIFVseijJJMCFFAWQkNGcoZ5ZQpoXNStiEasrQ1lSzJXirX14nfqt50/Tu3UbbLduowhmcwyV4cAVtuIMO+MAghWd4hTcnc16cd+djOVpxyp1T+APn8weJF5F7</latexit><latexit sha1_base64="gmdIX9poNkzJKRhHBZ+8g7gu5Vs=">AAAB8nicbVBNS8NAFHzxs9avqkcvi0XwVJIiqLeCF48VjC00oWy2m3bpZhN2X4QS+je8eFDx6q/x5r9x2+agrQMLw8x7vNmJMikMuu63s7a+sbm1Xdmp7u7tHxzWjo4fTZprxn2WylR3I2q4FIr7KFDybqY5TSLJO9H4duZ3nrg2IlUPOMl4mNChErFgFK0UBAnFURQXOO03+7W623DnIKvEK0kdSrT7ta9gkLI84QqZpMb0PDfDsKAaBZN8Wg1ywzPKxnTIe5YqmnATFvPMU3JulQGJU22fQjJXf28UNDFmkkR2cpbRLHsz8T+vl2N8HRZCZTlyxRaH4lwSTMmsADIQmjOUE0so08JmJWxENWVoa6raErzlL68Sv9m4aXj3l/WWW7ZRgVM4gwvw4ApacAdt8IFBBs/wCm9O7rw4787HYnTNKXdO4A+czx+KV5F/</latexit><latexit sha1_base64="gmdIX9poNkzJKRhHBZ+8g7gu5Vs=">AAAB8nicbVBNS8NAFHzxs9avqkcvi0XwVJIiqLeCF48VjC00oWy2m3bpZhN2X4QS+je8eFDx6q/x5r9x2+agrQMLw8x7vNmJMikMuu63s7a+sbm1Xdmp7u7tHxzWjo4fTZprxn2WylR3I2q4FIr7KFDybqY5TSLJO9H4duZ3nrg2IlUPOMl4mNChErFgFK0UBAnFURQXOO03+7W623DnIKvEK0kdSrT7ta9gkLI84QqZpMb0PDfDsKAaBZN8Wg1ywzPKxnTIe5YqmnATFvPMU3JulQGJU22fQjJXf28UNDFmkkR2cpbRLHsz8T+vl2N8HRZCZTlyxRaH4lwSTMmsADIQmjOUE0so08JmJWxENWVoa6raErzlL68Sv9m4aXj3l/WWW7ZRgVM4gwvw4ApacAdt8IFBBs/wCm9O7rw4787HYnTNKXdO4A+czx+KV5F/</latexit><latexit sha1_base64="gmdIX9poNkzJKRhHBZ+8g7gu5Vs=">AAAB8nicbVBNS8NAFHzxs9avqkcvi0XwVJIiqLeCF48VjC00oWy2m3bpZhN2X4QS+je8eFDx6q/x5r9x2+agrQMLw8x7vNmJMikMuu63s7a+sbm1Xdmp7u7tHxzWjo4fTZprxn2WylR3I2q4FIr7KFDybqY5TSLJO9H4duZ3nrg2IlUPOMl4mNChErFgFK0UBAnFURQXOO03+7W623DnIKvEK0kdSrT7ta9gkLI84QqZpMb0PDfDsKAaBZN8Wg1ywzPKxnTIe5YqmnATFvPMU3JulQGJU22fQjJXf28UNDFmkkR2cpbRLHsz8T+vl2N8HRZCZTlyxRaH4lwSTMmsADIQmjOUE0so08JmJWxENWVoa6raErzlL68Sv9m4aXj3l/WWW7ZRgVM4gwvw4ApacAdt8IFBBs/wCm9O7rw4787HYnTNKXdO4A+czx+KV5F/</latexit><latexit sha1_base64="gmdIX9poNkzJKRhHBZ+8g7gu5Vs=">AAAB8nicbVBNS8NAFHzxs9avqkcvi0XwVJIiqLeCF48VjC00oWy2m3bpZhN2X4QS+je8eFDx6q/x5r9x2+agrQMLw8x7vNmJMikMuu63s7a+sbm1Xdmp7u7tHxzWjo4fTZprxn2WylR3I2q4FIr7KFDybqY5TSLJO9H4duZ3nrg2IlUPOMl4mNChErFgFK0UBAnFURQXOO03+7W623DnIKvEK0kdSrT7ta9gkLI84QqZpMb0PDfDsKAaBZN8Wg1ywzPKxnTIe5YqmnATFvPMU3JulQGJU22fQjJXf28UNDFmkkR2cpbRLHsz8T+vl2N8HRZCZTlyxRaH4lwSTMmsADIQmjOUE0so08JmJWxENWVoa6raErzlL68Sv9m4aXj3l/WWW7ZRgVM4gwvw4ApacAdt8IFBBs/wCm9O7rw4787HYnTNKXdO4A+czx+KV5F/</latexit><latexit sha1_base64="gmdIX9poNkzJKRhHBZ+8g7gu5Vs=">AAAB8nicbVBNS8NAFHzxs9avqkcvi0XwVJIiqLeCF48VjC00oWy2m3bpZhN2X4QS+je8eFDx6q/x5r9x2+agrQMLw8x7vNmJMikMuu63s7a+sbm1Xdmp7u7tHxzWjo4fTZprxn2WylR3I2q4FIr7KFDybqY5TSLJO9H4duZ3nrg2IlUPOMl4mNChErFgFK0UBAnFURQXOO03+7W623DnIKvEK0kdSrT7ta9gkLI84QqZpMb0PDfDsKAaBZN8Wg1ywzPKxnTIe5YqmnATFvPMU3JulQGJU22fQjJXf28UNDFmkkR2cpbRLHsz8T+vl2N8HRZCZTlyxRaH4lwSTMmsADIQmjOUE0so08JmJWxENWVoa6raErzlL68Sv9m4aXj3l/WWW7ZRgVM4gwvw4ApacAdt8IFBBs/wCm9O7rw4787HYnTNKXdO4A+czx+KV5F/</latexit><latexit sha1_base64="gmdIX9poNkzJKRhHBZ+8g7gu5Vs=">AAAB8nicbVBNS8NAFHzxs9avqkcvi0XwVJIiqLeCF48VjC00oWy2m3bpZhN2X4QS+je8eFDx6q/x5r9x2+agrQMLw8x7vNmJMikMuu63s7a+sbm1Xdmp7u7tHxzWjo4fTZprxn2WylR3I2q4FIr7KFDybqY5TSLJO9H4duZ3nrg2IlUPOMl4mNChErFgFK0UBAnFURQXOO03+7W623DnIKvEK0kdSrT7ta9gkLI84QqZpMb0PDfDsKAaBZN8Wg1ywzPKxnTIe5YqmnATFvPMU3JulQGJU22fQjJXf28UNDFmkkR2cpbRLHsz8T+vl2N8HRZCZTlyxRaH4lwSTMmsADIQmjOUE0so08JmJWxENWVoa6raErzlL68Sv9m4aXj3l/WWW7ZRgVM4gwvw4ApacAdt8IFBBs/wCm9O7rw4787HYnTNKXdO4A+czx+KV5F/</latexit>

t3
<latexit sha1_base64="Nh+IHipm02RYhfnPXyaLztvPgDw=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KooN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDVgcWhpn3eLMTplIYdN0vp7Kyura+Ud2sbW3v7O7V9w8eTJJpxn2WyER3Q2q4FIr7KFDybqo5jUPJO+HkpvA7j1wbkah7nKa8H9OREpFgFK0UBDHFcRjlOBucD+oNt+nOQf4SryQNKNEe1D+DYcKymCtkkhrT89wU+znVKJjks1qQGZ5SNqEj3rNU0Zibfj7PPCMnVhmSKNH2KSRz9edGTmNjpnFoJ4uMZtkrxP+8XobRVT8XKs2QK7Y4FGWSYEKKAshQaM5QTi2hTAublbAx1ZShralmS/CWv/yX+GfN66Z3d9FouWUbVTiCYzgFDy6hBbfQBh8YpPAEL/DqZM6z8+a8L0YrTrlzCL/gfHwDi9qRgA==</latexit><latexit sha1_base64="Nh+IHipm02RYhfnPXyaLztvPgDw=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KooN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDVgcWhpn3eLMTplIYdN0vp7Kyura+Ud2sbW3v7O7V9w8eTJJpxn2WyER3Q2q4FIr7KFDybqo5jUPJO+HkpvA7j1wbkah7nKa8H9OREpFgFK0UBDHFcRjlOBucD+oNt+nOQf4SryQNKNEe1D+DYcKymCtkkhrT89wU+znVKJjks1qQGZ5SNqEj3rNU0Zibfj7PPCMnVhmSKNH2KSRz9edGTmNjpnFoJ4uMZtkrxP+8XobRVT8XKs2QK7Y4FGWSYEKKAshQaM5QTi2hTAublbAx1ZShralmS/CWv/yX+GfN66Z3d9FouWUbVTiCYzgFDy6hBbfQBh8YpPAEL/DqZM6z8+a8L0YrTrlzCL/gfHwDi9qRgA==</latexit><latexit sha1_base64="Nh+IHipm02RYhfnPXyaLztvPgDw=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KooN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDVgcWhpn3eLMTplIYdN0vp7Kyura+Ud2sbW3v7O7V9w8eTJJpxn2WyER3Q2q4FIr7KFDybqo5jUPJO+HkpvA7j1wbkah7nKa8H9OREpFgFK0UBDHFcRjlOBucD+oNt+nOQf4SryQNKNEe1D+DYcKymCtkkhrT89wU+znVKJjks1qQGZ5SNqEj3rNU0Zibfj7PPCMnVhmSKNH2KSRz9edGTmNjpnFoJ4uMZtkrxP+8XobRVT8XKs2QK7Y4FGWSYEKKAshQaM5QTi2hTAublbAx1ZShralmS/CWv/yX+GfN66Z3d9FouWUbVTiCYzgFDy6hBbfQBh8YpPAEL/DqZM6z8+a8L0YrTrlzCL/gfHwDi9qRgA==</latexit><latexit sha1_base64="Nh+IHipm02RYhfnPXyaLztvPgDw=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KooN4KXjxWMLbQlLLZbtqlm03YfRFK6N/w4kHFq7/Gm//GTZuDVgcWhpn3eLMTplIYdN0vp7Kyura+Ud2sbW3v7O7V9w8eTJJpxn2WyER3Q2q4FIr7KFDybqo5jUPJO+HkpvA7j1wbkah7nKa8H9OREpFgFK0UBDHFcRjlOBucD+oNt+nOQf4SryQNKNEe1D+DYcKymCtkkhrT89wU+znVKJjks1qQGZ5SNqEj3rNU0Zibfj7PPCMnVhmSKNH2KSRz9edGTmNjpnFoJ4uMZtkrxP+8XobRVT8XKs2QK7Y4FGWSYEKKAshQaM5QTi2hTAublbAx1ZShralmS/CWv/yX+GfN66Z3d9FouWUbVTiCYzgFDy6hBbfQBh8YpPAEL/DqZM6z8+a8L0YrTrlzCL/gfHwDi9qRgA==</latexit>

W3
<latexit sha1_base64="+ilfryobXcZSJ//yfR09HhtQb7M=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiQNfewKblxWNLbQhjKZTtqhk0mYmQgl9BPcuFBx6x+582+ctBVU9MCFwzn3cu89YcqZ0gh9WGvrG5tb26Wd8u7e/sFh5ej4TiWZJNQnCU9kL8SKciaor5nmtJdKiuOQ0244vSz87j2ViiXiVs9SGsR4LFjECNZGuukOa8NKFdmtZt316hDZCDUc1ymI2/BqHnSMUqAKVugMK++DUUKymApNOFaq76BUBzmWmhFO5+VBpmiKyRSPad9QgWOqgnxx6hyeG2UEo0SaEhou1O8TOY6VmsWh6YyxnqjfXiH+5fUzHTWDnIk001SQ5aIo41AnsPgbjpikRPOZIZhIZm6FZIIlJtqkUzYhfH0K/ye+a7ds59qrttEqjRI4BWfgAjigAdrgCnSADwgYgwfwBJ4tbj1aL9brsnXNWs2cgB+w3j4BpLmNhQ==</latexit><latexit sha1_base64="+ilfryobXcZSJ//yfR09HhtQb7M=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiQNfewKblxWNLbQhjKZTtqhk0mYmQgl9BPcuFBx6x+582+ctBVU9MCFwzn3cu89YcqZ0gh9WGvrG5tb26Wd8u7e/sFh5ej4TiWZJNQnCU9kL8SKciaor5nmtJdKiuOQ0244vSz87j2ViiXiVs9SGsR4LFjECNZGuukOa8NKFdmtZt316hDZCDUc1ymI2/BqHnSMUqAKVugMK++DUUKymApNOFaq76BUBzmWmhFO5+VBpmiKyRSPad9QgWOqgnxx6hyeG2UEo0SaEhou1O8TOY6VmsWh6YyxnqjfXiH+5fUzHTWDnIk001SQ5aIo41AnsPgbjpikRPOZIZhIZm6FZIIlJtqkUzYhfH0K/ye+a7ds59qrttEqjRI4BWfgAjigAdrgCnSADwgYgwfwBJ4tbj1aL9brsnXNWs2cgB+w3j4BpLmNhQ==</latexit><latexit sha1_base64="+ilfryobXcZSJ//yfR09HhtQb7M=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiQNfewKblxWNLbQhjKZTtqhk0mYmQgl9BPcuFBx6x+582+ctBVU9MCFwzn3cu89YcqZ0gh9WGvrG5tb26Wd8u7e/sFh5ej4TiWZJNQnCU9kL8SKciaor5nmtJdKiuOQ0244vSz87j2ViiXiVs9SGsR4LFjECNZGuukOa8NKFdmtZt316hDZCDUc1ymI2/BqHnSMUqAKVugMK++DUUKymApNOFaq76BUBzmWmhFO5+VBpmiKyRSPad9QgWOqgnxx6hyeG2UEo0SaEhou1O8TOY6VmsWh6YyxnqjfXiH+5fUzHTWDnIk001SQ5aIo41AnsPgbjpikRPOZIZhIZm6FZIIlJtqkUzYhfH0K/ye+a7ds59qrttEqjRI4BWfgAjigAdrgCnSADwgYgwfwBJ4tbj1aL9brsnXNWs2cgB+w3j4BpLmNhQ==</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="Ay1zz7l+AAv/HMrSd3IBTAdYSM0=">AAAB3nicbZDNSgMxFIXv+Ftr1erWTbAIrsqMLtSd4MZlRccW2qFk0jttaCYzJHeEUvoIblyo+FjufBvTn4W2Hgh8nJOQe0+cK2nJ97+9tfWNza3t0k55t7K3f1A9rDzZrDACQ5GpzLRiblFJjSFJUtjKDfI0VtiMh7fTvPmMxspMP9IoxyjlfS0TKTg566HZvehWa37dn4mtQrCAGizU6Fa/Or1MFClqEopb2w78nKIxNySFwkm5U1jMuRjyPrYdap6ijcazUSfs1Dk9lmTGHU1s5v5+MeaptaM0djdTTgO7nE3N/7J2QclVNJY6Lwi1mH+UFIpRxqZ7s540KEiNHHBhpJuViQE3XJBrp+xKCJZXXoXwvH5dD+59KMExnMAZBHAJN3AHDQhBQB9e4A3ePeW9eh/ztta8RW1H8Efe5w8yQYwB</latexit><latexit sha1_base64="szipQDLvZoaclYRnfqjVPszYLbk=">AAAB3nicdZBPS8MwGMbf+nfOqdOrl+AQPJW2G/tzE7x4nGjdYCsjzdItLE1Lkgqj7CN48aDix/LmtzHdJqjoA4GH35OQ933ClDOlHefD2tjc2t7ZLe2V9ysHh0fV48q9SjJJqE8Snsh+iBXlTFBfM81pP5UUxyGnvXB2VeS9ByoVS8Sdnqc0iPFEsIgRrA267Y3qo2rNsTvtptdoIsd2nJbruYXxWo16A7mGFKrBWt1R9X04TkgWU6EJx0oNXCfVQY6lZoTTRXmYKZpiMsMTOjBW4JiqIF+OukDnhoxRlEhzhEZL+v1FjmOl5nFobsZYT9XvrIB/ZYNMR+0gZyLNNBVk9VGUcaQTVOyNxkxSovncGEwkM7MiMsUSE23aKZsSvjZF/xvfszu2e+NACU7hDC7AhRZcwjV0wQcCE3iEZ3ixuPVkva7a2rDWtZ3AD1lvn484jEM=</latexit><latexit sha1_base64="PMPj/aj0PHtU3ix7juE6YH1ZJmI=">AAAB6XicdVDLSgNBEOz1GeMr6tHLYBA8LbObkMct4MVjRNcEkiXMTmaTIbMPZmaFEPIJXjyoePWPvPk3ziYRVLSgoajqprsrSAVXGuMPa219Y3Nru7BT3N3bPzgsHR3fqSSTlHk0EYnsBkQxwWPmaa4F66aSkSgQrBNMLnO/c8+k4kl8q6cp8yMyinnIKdFGuukMKoNSGdvNRs2t1hC2Ma47rpMTt16tVJFjlBxlWKE9KL33hwnNIhZrKohSPQen2p8RqTkVbF7sZ4qlhE7IiPUMjUnElD9bnDpH50YZojCRpmKNFur3iRmJlJpGgemMiB6r314u/uX1Mh02/BmP00yzmC4XhZlAOkH532jIJaNaTA0hVHJzK6JjIgnVJp2iCeHrU/Q/8Vy7aTvXuNzCqzQKcApncAEO1KEFV9AGDyiM4AGe4NkS1qP1Yr0uW9es1cwJ/ID19gmjeY2B</latexit><latexit sha1_base64="+ilfryobXcZSJ//yfR09HhtQb7M=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiQNfewKblxWNLbQhjKZTtqhk0mYmQgl9BPcuFBx6x+582+ctBVU9MCFwzn3cu89YcqZ0gh9WGvrG5tb26Wd8u7e/sFh5ej4TiWZJNQnCU9kL8SKciaor5nmtJdKiuOQ0244vSz87j2ViiXiVs9SGsR4LFjECNZGuukOa8NKFdmtZt316hDZCDUc1ymI2/BqHnSMUqAKVugMK++DUUKymApNOFaq76BUBzmWmhFO5+VBpmiKyRSPad9QgWOqgnxx6hyeG2UEo0SaEhou1O8TOY6VmsWh6YyxnqjfXiH+5fUzHTWDnIk001SQ5aIo41AnsPgbjpikRPOZIZhIZm6FZIIlJtqkUzYhfH0K/ye+a7ds59qrttEqjRI4BWfgAjigAdrgCnSADwgYgwfwBJ4tbj1aL9brsnXNWs2cgB+w3j4BpLmNhQ==</latexit><latexit sha1_base64="+ilfryobXcZSJ//yfR09HhtQb7M=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiQNfewKblxWNLbQhjKZTtqhk0mYmQgl9BPcuFBx6x+582+ctBVU9MCFwzn3cu89YcqZ0gh9WGvrG5tb26Wd8u7e/sFh5ej4TiWZJNQnCU9kL8SKciaor5nmtJdKiuOQ0244vSz87j2ViiXiVs9SGsR4LFjECNZGuukOa8NKFdmtZt316hDZCDUc1ymI2/BqHnSMUqAKVugMK++DUUKymApNOFaq76BUBzmWmhFO5+VBpmiKyRSPad9QgWOqgnxx6hyeG2UEo0SaEhou1O8TOY6VmsWh6YyxnqjfXiH+5fUzHTWDnIk001SQ5aIo41AnsPgbjpikRPOZIZhIZm6FZIIlJtqkUzYhfH0K/ye+a7ds59qrttEqjRI4BWfgAjigAdrgCnSADwgYgwfwBJ4tbj1aL9brsnXNWs2cgB+w3j4BpLmNhQ==</latexit><latexit sha1_base64="+ilfryobXcZSJ//yfR09HhtQb7M=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiQNfewKblxWNLbQhjKZTtqhk0mYmQgl9BPcuFBx6x+582+ctBVU9MCFwzn3cu89YcqZ0gh9WGvrG5tb26Wd8u7e/sFh5ej4TiWZJNQnCU9kL8SKciaor5nmtJdKiuOQ0244vSz87j2ViiXiVs9SGsR4LFjECNZGuukOa8NKFdmtZt316hDZCDUc1ymI2/BqHnSMUqAKVugMK++DUUKymApNOFaq76BUBzmWmhFO5+VBpmiKyRSPad9QgWOqgnxx6hyeG2UEo0SaEhou1O8TOY6VmsWh6YyxnqjfXiH+5fUzHTWDnIk001SQ5aIo41AnsPgbjpikRPOZIZhIZm6FZIIlJtqkUzYhfH0K/ye+a7ds59qrttEqjRI4BWfgAjigAdrgCnSADwgYgwfwBJ4tbj1aL9brsnXNWs2cgB+w3j4BpLmNhQ==</latexit><latexit sha1_base64="+ilfryobXcZSJ//yfR09HhtQb7M=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiQNfewKblxWNLbQhjKZTtqhk0mYmQgl9BPcuFBx6x+582+ctBVU9MCFwzn3cu89YcqZ0gh9WGvrG5tb26Wd8u7e/sFh5ej4TiWZJNQnCU9kL8SKciaor5nmtJdKiuOQ0244vSz87j2ViiXiVs9SGsR4LFjECNZGuukOa8NKFdmtZt316hDZCDUc1ymI2/BqHnSMUqAKVugMK++DUUKymApNOFaq76BUBzmWmhFO5+VBpmiKyRSPad9QgWOqgnxx6hyeG2UEo0SaEhou1O8TOY6VmsWh6YyxnqjfXiH+5fUzHTWDnIk001SQ5aIo41AnsPgbjpikRPOZIZhIZm6FZIIlJtqkUzYhfH0K/ye+a7ds59qrttEqjRI4BWfgAjigAdrgCnSADwgYgwfwBJ4tbj1aL9brsnXNWs2cgB+w3j4BpLmNhQ==</latexit><latexit sha1_base64="+ilfryobXcZSJ//yfR09HhtQb7M=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiQNfewKblxWNLbQhjKZTtqhk0mYmQgl9BPcuFBx6x+582+ctBVU9MCFwzn3cu89YcqZ0gh9WGvrG5tb26Wd8u7e/sFh5ej4TiWZJNQnCU9kL8SKciaor5nmtJdKiuOQ0244vSz87j2ViiXiVs9SGsR4LFjECNZGuukOa8NKFdmtZt316hDZCDUc1ymI2/BqHnSMUqAKVugMK++DUUKymApNOFaq76BUBzmWmhFO5+VBpmiKyRSPad9QgWOqgnxx6hyeG2UEo0SaEhou1O8TOY6VmsWh6YyxnqjfXiH+5fUzHTWDnIk001SQ5aIo41AnsPgbjpikRPOZIZhIZm6FZIIlJtqkUzYhfH0K/ye+a7ds59qrttEqjRI4BWfgAjigAdrgCnSADwgYgwfwBJ4tbj1aL9brsnXNWs2cgB+w3j4BpLmNhQ==</latexit><latexit sha1_base64="+ilfryobXcZSJ//yfR09HhtQb7M=">AAAB6XicdVDLSsNAFJ34rPVVdelmsAiuwiQNfewKblxWNLbQhjKZTtqhk0mYmQgl9BPcuFBx6x+582+ctBVU9MCFwzn3cu89YcqZ0gh9WGvrG5tb26Wd8u7e/sFh5ej4TiWZJNQnCU9kL8SKciaor5nmtJdKiuOQ0244vSz87j2ViiXiVs9SGsR4LFjECNZGuukOa8NKFdmtZt316hDZCDUc1ymI2/BqHnSMUqAKVugMK++DUUKymApNOFaq76BUBzmWmhFO5+VBpmiKyRSPad9QgWOqgnxx6hyeG2UEo0SaEhou1O8TOY6VmsWh6YyxnqjfXiH+5fUzHTWDnIk001SQ5aIo41AnsPgbjpikRPOZIZhIZm6FZIIlJtqkUzYhfH0K/ye+a7ds59qrttEqjRI4BWfgAjigAdrgCnSADwgYgwfwBJ4tbj1aL9brsnXNWs2cgB+w3j4BpLmNhQ==</latexit>

W4
<latexit sha1_base64="Z6oQidV5RwDSuy86dMuiUjCCymU=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdesNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BpjyNhg==</latexit><latexit sha1_base64="Z6oQidV5RwDSuy86dMuiUjCCymU=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdesNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BpjyNhg==</latexit><latexit sha1_base64="Z6oQidV5RwDSuy86dMuiUjCCymU=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdesNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BpjyNhg==</latexit><latexit sha1_base64="Z6oQidV5RwDSuy86dMuiUjCCymU=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSYx9LEruHFZ0dhCG8pkOmmHTiZhZiKU0E9w40LFrX/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91weln43XsqFUvErZ6lNIjxWLCIEayNdNMdesNqDdmtZt316hDZCDUc1ymI2/AuPOgYpUANrNAZVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOmoGORNppqkgy0VRxqFOYPE3HDFJieYzQzCRzNwKyQRLTLRJp2JC+PoU/k98127ZzrVXa6NVGmVwAk7BOXBAA7TBFegAHxAwBg/gCTxb3Hq0XqzXZWvJWs0cgx+w3j4BpjyNhg==</latexit>

htanh htanh

W5
<latexit sha1_base64="WkIalHLioxYQM0H1SJN7UXhPHrQ=">AAAB63icdVDLSsNAFJ3UV62vqks3g0VwFSYx9rEruHFZwdhCG8pkOmmHTiZhZiKU0G9w40LFrT/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91welX43XsqFUvErZ6lNIjxWLCIEayN5HeH+eV8WK0hu9Wsu14dIhuhhuM6BXEb3oUHHaMUqIEVOsPq+2CUkCymQhOOleo7KNVBjqVmhNN5ZZApmmIyxWPaN1TgmKogXxw7h2dGGcEokaaEhgv1+0SOY6VmcWg6Y6wn6rdXiH95/UxHzSBnIs00FWS5KMo41AksPocjJinRfGYIJpKZWyGZYImJNvlUTAhfn8L/ie/aLdu58WpttEqjDE7AKTgHDmiANrgGHeADAhh4AE/g2RLWo/VivS5bS9Zq5hj8gPX2CWssjpM=</latexit><latexit sha1_base64="WkIalHLioxYQM0H1SJN7UXhPHrQ=">AAAB63icdVDLSsNAFJ3UV62vqks3g0VwFSYx9rEruHFZwdhCG8pkOmmHTiZhZiKU0G9w40LFrT/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91welX43XsqFUvErZ6lNIjxWLCIEayN5HeH+eV8WK0hu9Wsu14dIhuhhuM6BXEb3oUHHaMUqIEVOsPq+2CUkCymQhOOleo7KNVBjqVmhNN5ZZApmmIyxWPaN1TgmKogXxw7h2dGGcEokaaEhgv1+0SOY6VmcWg6Y6wn6rdXiH95/UxHzSBnIs00FWS5KMo41AksPocjJinRfGYIJpKZWyGZYImJNvlUTAhfn8L/ie/aLdu58WpttEqjDE7AKTgHDmiANrgGHeADAhh4AE/g2RLWo/VivS5bS9Zq5hj8gPX2CWssjpM=</latexit><latexit sha1_base64="WkIalHLioxYQM0H1SJN7UXhPHrQ=">AAAB63icdVDLSsNAFJ3UV62vqks3g0VwFSYx9rEruHFZwdhCG8pkOmmHTiZhZiKU0G9w40LFrT/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91welX43XsqFUvErZ6lNIjxWLCIEayN5HeH+eV8WK0hu9Wsu14dIhuhhuM6BXEb3oUHHaMUqIEVOsPq+2CUkCymQhOOleo7KNVBjqVmhNN5ZZApmmIyxWPaN1TgmKogXxw7h2dGGcEokaaEhgv1+0SOY6VmcWg6Y6wn6rdXiH95/UxHzSBnIs00FWS5KMo41AksPocjJinRfGYIJpKZWyGZYImJNvlUTAhfn8L/ie/aLdu58WpttEqjDE7AKTgHDmiANrgGHeADAhh4AE/g2RLWo/VivS5bS9Zq5hj8gPX2CWssjpM=</latexit><latexit sha1_base64="WkIalHLioxYQM0H1SJN7UXhPHrQ=">AAAB63icdVDLSsNAFJ3UV62vqks3g0VwFSYx9rEruHFZwdhCG8pkOmmHTiZhZiKU0G9w40LFrT/kzr9x0lZQ0QMXDufcy733hClnSiP0YZXW1jc2t8rblZ3dvf2D6uHRnUoySahPEp7IXogV5UxQXzPNaS+VFMchp91welX43XsqFUvErZ6lNIjxWLCIEayN5HeH+eV8WK0hu9Wsu14dIhuhhuM6BXEb3oUHHaMUqIEVOsPq+2CUkCymQhOOleo7KNVBjqVmhNN5ZZApmmIyxWPaN1TgmKogXxw7h2dGGcEokaaEhgv1+0SOY6VmcWg6Y6wn6rdXiH95/UxHzSBnIs00FWS5KMo41AksPocjJinRfGYIJpKZWyGZYImJNvlUTAhfn8L/ie/aLdu58WpttEqjDE7AKTgHDmiANrgGHeADAhh4AE/g2RLWo/VivS5bS9Zq5hj8gPX2CWssjpM=</latexit>

t4
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✏i ⇠ N (0, 10�5)
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Model: linear genera8ve model – non-linear student

Task: predict for each 

Picture s2ll not simple



How general are compressions ?
Recap from the replica formula strategy

With the replica method we have access to

ü Non linear network
ü Large networks (but only USV layers with N parameters)
✗ Real data (but sophisticated synthetic data)

Our experiments

⎼ Random weights: 
• different non-linearities behaving differently

⎼ Learning experiments: 
• Compressions even with ReLU
• Yet not systematic



Conclusion & Perspectives

- Validate hypothesis that SGD op:mizes the informa:on bo?leneck Lagrangian
for stochas:c NN is very hard in general

- Cases accessible to experiments appear not to follow a clear trend 

- Interpreta:on for determinis:c networks remains an open ques:on

Yet, s'll a lot of direc'ons under scru'ny by the community
- Many training algorithms for supervised and unsupervised learning using 

informa:on related concepts
M. Chalk et al.. Relevant sparse codes with varia:onal informa:on bo?leneck 2016. A. Achille et al. Informa:on 
Dropout: Learning Op:mal Representa:ons Through Noisy Computa:on 2018. - A. Alemi et al. Deep varia:onal 
informa:on bo?leneck. 2017. - A. Achille et al. Emergence of Invariance and Disentangling in Deep Representa:ons. 
In ICML 2017 Workshop on Principled Approaches to Deep Learning, 2017.- A. Kolchinsky, et al. Nonlinear 
Informa:on Bo?leneck. arXiv:1705.02436, 2017. - M.I. Belghazi et al. MINE: Mutual Informa:on Neural Es:ma:on. 
2018 - S. Zhao et al . InfoVAE: Informa:on Maximizing Varia:onal Autoencoders. arXiv:1706.02262, 2017. etc.

- Interes:ng discussions about other forms of informa:on or interpreta:on of 
the informa:on

Goldfeld, Z. et al. Es:ma:ng Informa:on Flow in Neural Networks. (2018), Achille, A et al, S. Cri:al learning periods in 
deep networks. (2018), etc.
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