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Logistic Regression

• Binary classification

P (Y (i) = 1|X(i), ✓) = g(< ✓, X(i) >)
<latexit sha1_base64="Vl5TwK8/7dysY8ZfcRiBkLbUc7I=">AAACGnicbZDLSgMxFIYzXmu9jbp0EyzCFEqZEUEXVgpudFfBXqStJZOmbWjmQnJGKGOfw42v4saFIu7EjW9j2pmFth4IfPz/OZyc3w0FV2Db38bC4tLyympmLbu+sbm1be7s1lQQScqqNBCBbLhEMcF9VgUOgjVCyYjnClZ3hxcTv37PpOKBfwOjkLU90vd5j1MCWuqYTsW6vYstnh+XnIdGQoUWDBiQfAn3rbOECzj1zvMdM2cX7WnheXBSyKG0Kh3zs9UNaOQxH6ggSjUdO4R2TCRwKtg424oUCwkdkj5ravSJx1Q7np42xoda6eJeIPXzAU/V3xMx8ZQaea7u9AgM1Kw3Ef/zmhH0Ttsx98MImE+TRb1IYAjwJCfc5ZJRECMNhEqu/4rpgEhCQaeZ1SE4syfPQ+2o6Gi+Ps6Vr9I4MmgfHSALOegEldElqqAqougRPaNX9GY8GS/Gu/GRtC4Y6cwe+lPG1w/l2Z5L</latexit><latexit sha1_base64="Vl5TwK8/7dysY8ZfcRiBkLbUc7I=">AAACGnicbZDLSgMxFIYzXmu9jbp0EyzCFEqZEUEXVgpudFfBXqStJZOmbWjmQnJGKGOfw42v4saFIu7EjW9j2pmFth4IfPz/OZyc3w0FV2Db38bC4tLyympmLbu+sbm1be7s1lQQScqqNBCBbLhEMcF9VgUOgjVCyYjnClZ3hxcTv37PpOKBfwOjkLU90vd5j1MCWuqYTsW6vYstnh+XnIdGQoUWDBiQfAn3rbOECzj1zvMdM2cX7WnheXBSyKG0Kh3zs9UNaOQxH6ggSjUdO4R2TCRwKtg424oUCwkdkj5ravSJx1Q7np42xoda6eJeIPXzAU/V3xMx8ZQaea7u9AgM1Kw3Ef/zmhH0Ttsx98MImE+TRb1IYAjwJCfc5ZJRECMNhEqu/4rpgEhCQaeZ1SE4syfPQ+2o6Gi+Ps6Vr9I4MmgfHSALOegEldElqqAqougRPaNX9GY8GS/Gu/GRtC4Y6cwe+lPG1w/l2Z5L</latexit><latexit sha1_base64="Vl5TwK8/7dysY8ZfcRiBkLbUc7I=">AAACGnicbZDLSgMxFIYzXmu9jbp0EyzCFEqZEUEXVgpudFfBXqStJZOmbWjmQnJGKGOfw42v4saFIu7EjW9j2pmFth4IfPz/OZyc3w0FV2Db38bC4tLyympmLbu+sbm1be7s1lQQScqqNBCBbLhEMcF9VgUOgjVCyYjnClZ3hxcTv37PpOKBfwOjkLU90vd5j1MCWuqYTsW6vYstnh+XnIdGQoUWDBiQfAn3rbOECzj1zvMdM2cX7WnheXBSyKG0Kh3zs9UNaOQxH6ggSjUdO4R2TCRwKtg424oUCwkdkj5ravSJx1Q7np42xoda6eJeIPXzAU/V3xMx8ZQaea7u9AgM1Kw3Ef/zmhH0Ttsx98MImE+TRb1IYAjwJCfc5ZJRECMNhEqu/4rpgEhCQaeZ1SE4syfPQ+2o6Gi+Ps6Vr9I4MmgfHSALOegEldElqqAqougRPaNX9GY8GS/Gu/GRtC4Y6cwe+lPG1w/l2Z5L</latexit><latexit sha1_base64="Vl5TwK8/7dysY8ZfcRiBkLbUc7I=">AAACGnicbZDLSgMxFIYzXmu9jbp0EyzCFEqZEUEXVgpudFfBXqStJZOmbWjmQnJGKGOfw42v4saFIu7EjW9j2pmFth4IfPz/OZyc3w0FV2Db38bC4tLyympmLbu+sbm1be7s1lQQScqqNBCBbLhEMcF9VgUOgjVCyYjnClZ3hxcTv37PpOKBfwOjkLU90vd5j1MCWuqYTsW6vYstnh+XnIdGQoUWDBiQfAn3rbOECzj1zvMdM2cX7WnheXBSyKG0Kh3zs9UNaOQxH6ggSjUdO4R2TCRwKtg424oUCwkdkj5ravSJx1Q7np42xoda6eJeIPXzAU/V3xMx8ZQaea7u9AgM1Kw3Ef/zmhH0Ttsx98MImE+TRb1IYAjwJCfc5ZJRECMNhEqu/4rpgEhCQaeZ1SE4syfPQ+2o6Gi+Ps6Vr9I4MmgfHSALOegEldElqqAqougRPaNX9GY8GS/Gu/GRtC4Y6cwe+lPG1w/l2Z5L</latexit>

P (Y (i) = 0|X(i), ✓) = 1� g(< ✓, X(i) >)
<latexit sha1_base64="Yj7a/TVEwEOKeqwjjQu02rUFGZY=">AAACHHicbZDLSgMxFIYz9VbrrerSTbAIU6hlRgVdWCm40V0Fe5F2LJk0bUMzF5IzQhn7IG58FTcuFHHjQvBtTNtZaPVA4Mv/n0NyfjcUXIFlfRmpufmFxaX0cmZldW19I7u5VVNBJCmr0kAEsuESxQT3WRU4CNYIJSOeK1jdHZyP/fodk4oH/jUMQ+Z4pOfzLqcEtNTOHlbMm9vY5PlRybpvTKnQgj4Dki9he79nnk5vBZy4Z/l2NmcVrUnhv2AnkENJVdrZj1YnoJHHfKCCKNW0rRCcmEjgVLBRphUpFhI6ID3W1OgTjyknniw3wnta6eBuIPXxAU/UnxMx8ZQaeq7u9Aj01aw3Fv/zmhF0T5yY+2EEzKfTh7qRwBDgcVK4wyWjIIYaCJVc/xXTPpGEgs4zo0OwZ1f+C7WDoq356ihXvkziSKMdtItMZKNjVEYXqIKqiKIH9IRe0KvxaDwbb8b7tDVlJDPb6FcZn9/Xs568</latexit><latexit sha1_base64="Yj7a/TVEwEOKeqwjjQu02rUFGZY=">AAACHHicbZDLSgMxFIYz9VbrrerSTbAIU6hlRgVdWCm40V0Fe5F2LJk0bUMzF5IzQhn7IG58FTcuFHHjQvBtTNtZaPVA4Mv/n0NyfjcUXIFlfRmpufmFxaX0cmZldW19I7u5VVNBJCmr0kAEsuESxQT3WRU4CNYIJSOeK1jdHZyP/fodk4oH/jUMQ+Z4pOfzLqcEtNTOHlbMm9vY5PlRybpvTKnQgj4Dki9he79nnk5vBZy4Z/l2NmcVrUnhv2AnkENJVdrZj1YnoJHHfKCCKNW0rRCcmEjgVLBRphUpFhI6ID3W1OgTjyknniw3wnta6eBuIPXxAU/UnxMx8ZQaeq7u9Aj01aw3Fv/zmhF0T5yY+2EEzKfTh7qRwBDgcVK4wyWjIIYaCJVc/xXTPpGEgs4zo0OwZ1f+C7WDoq356ihXvkziSKMdtItMZKNjVEYXqIKqiKIH9IRe0KvxaDwbb8b7tDVlJDPb6FcZn9/Xs568</latexit><latexit sha1_base64="Yj7a/TVEwEOKeqwjjQu02rUFGZY=">AAACHHicbZDLSgMxFIYz9VbrrerSTbAIU6hlRgVdWCm40V0Fe5F2LJk0bUMzF5IzQhn7IG58FTcuFHHjQvBtTNtZaPVA4Mv/n0NyfjcUXIFlfRmpufmFxaX0cmZldW19I7u5VVNBJCmr0kAEsuESxQT3WRU4CNYIJSOeK1jdHZyP/fodk4oH/jUMQ+Z4pOfzLqcEtNTOHlbMm9vY5PlRybpvTKnQgj4Dki9he79nnk5vBZy4Z/l2NmcVrUnhv2AnkENJVdrZj1YnoJHHfKCCKNW0rRCcmEjgVLBRphUpFhI6ID3W1OgTjyknniw3wnta6eBuIPXxAU/UnxMx8ZQaeq7u9Aj01aw3Fv/zmhF0T5yY+2EEzKfTh7qRwBDgcVK4wyWjIIYaCJVc/xXTPpGEgs4zo0OwZ1f+C7WDoq356ihXvkziSKMdtItMZKNjVEYXqIKqiKIH9IRe0KvxaDwbb8b7tDVlJDPb6FcZn9/Xs568</latexit><latexit sha1_base64="Yj7a/TVEwEOKeqwjjQu02rUFGZY=">AAACHHicbZDLSgMxFIYz9VbrrerSTbAIU6hlRgVdWCm40V0Fe5F2LJk0bUMzF5IzQhn7IG58FTcuFHHjQvBtTNtZaPVA4Mv/n0NyfjcUXIFlfRmpufmFxaX0cmZldW19I7u5VVNBJCmr0kAEsuESxQT3WRU4CNYIJSOeK1jdHZyP/fodk4oH/jUMQ+Z4pOfzLqcEtNTOHlbMm9vY5PlRybpvTKnQgj4Dki9he79nnk5vBZy4Z/l2NmcVrUnhv2AnkENJVdrZj1YnoJHHfKCCKNW0rRCcmEjgVLBRphUpFhI6ID3W1OgTjyknniw3wnta6eBuIPXxAU/UnxMx8ZQaeq7u9Aj01aw3Fv/zmhF0T5yY+2EEzKfTh7qRwBDgcVK4wyWjIIYaCJVc/xXTPpGEgs4zo0OwZ1f+C7WDoq356ihXvkziSKMdtItMZKNjVEYXqIKqiKIH9IRe0KvxaDwbb8b7tDVlJDPb6FcZn9/Xs568</latexit>

g(z) =
1

1 + exp(�z)
<latexit sha1_base64="2H50U8od/a4HMMSRtd3XReXqI8M=">AAACAnicbZDLSsNAFIZP6q3WW9SVuAkWoUUsiQi6EQpudFfBXqAJZTKdtEMnkzAzEdsQ3Pgqblwo4tancOfbOL0stPrDwMd/zuHM+f2YUals+8vILSwuLa/kVwtr6xubW+b2TkNGicCkjiMWiZaPJGGUk7qiipFWLAgKfUaa/uByXG/eESFpxG/VMCZeiHqcBhQjpa2OudcrjcoXbiAQTp0sdY5cch+XjkflrGMW7Yo9kfUXnBkUYaZax/x0uxFOQsIVZkjKtmPHykuRUBQzkhXcRJIY4QHqkbZGjkIivXRyQmYdaqdrBZHQjytr4v6cSFEo5TD0dWeIVF/O18bmf7V2ooJzL6U8ThTheLooSJilImuch9WlgmDFhhoQFlT/1cJ9pONQOrWCDsGZP/kvNE4qjuab02L1ehZHHvbhAErgwBlU4QpqUAcMD/AEL/BqPBrPxpvxPm3NGbOZXfgl4+Mbc3iWMQ==</latexit><latexit sha1_base64="2H50U8od/a4HMMSRtd3XReXqI8M=">AAACAnicbZDLSsNAFIZP6q3WW9SVuAkWoUUsiQi6EQpudFfBXqAJZTKdtEMnkzAzEdsQ3Pgqblwo4tancOfbOL0stPrDwMd/zuHM+f2YUals+8vILSwuLa/kVwtr6xubW+b2TkNGicCkjiMWiZaPJGGUk7qiipFWLAgKfUaa/uByXG/eESFpxG/VMCZeiHqcBhQjpa2OudcrjcoXbiAQTp0sdY5cch+XjkflrGMW7Yo9kfUXnBkUYaZax/x0uxFOQsIVZkjKtmPHykuRUBQzkhXcRJIY4QHqkbZGjkIivXRyQmYdaqdrBZHQjytr4v6cSFEo5TD0dWeIVF/O18bmf7V2ooJzL6U8ThTheLooSJilImuch9WlgmDFhhoQFlT/1cJ9pONQOrWCDsGZP/kvNE4qjuab02L1ehZHHvbhAErgwBlU4QpqUAcMD/AEL/BqPBrPxpvxPm3NGbOZXfgl4+Mbc3iWMQ==</latexit><latexit sha1_base64="2H50U8od/a4HMMSRtd3XReXqI8M=">AAACAnicbZDLSsNAFIZP6q3WW9SVuAkWoUUsiQi6EQpudFfBXqAJZTKdtEMnkzAzEdsQ3Pgqblwo4tancOfbOL0stPrDwMd/zuHM+f2YUals+8vILSwuLa/kVwtr6xubW+b2TkNGicCkjiMWiZaPJGGUk7qiipFWLAgKfUaa/uByXG/eESFpxG/VMCZeiHqcBhQjpa2OudcrjcoXbiAQTp0sdY5cch+XjkflrGMW7Yo9kfUXnBkUYaZax/x0uxFOQsIVZkjKtmPHykuRUBQzkhXcRJIY4QHqkbZGjkIivXRyQmYdaqdrBZHQjytr4v6cSFEo5TD0dWeIVF/O18bmf7V2ooJzL6U8ThTheLooSJilImuch9WlgmDFhhoQFlT/1cJ9pONQOrWCDsGZP/kvNE4qjuab02L1ehZHHvbhAErgwBlU4QpqUAcMD/AEL/BqPBrPxpvxPm3NGbOZXfgl4+Mbc3iWMQ==</latexit><latexit sha1_base64="2H50U8od/a4HMMSRtd3XReXqI8M=">AAACAnicbZDLSsNAFIZP6q3WW9SVuAkWoUUsiQi6EQpudFfBXqAJZTKdtEMnkzAzEdsQ3Pgqblwo4tancOfbOL0stPrDwMd/zuHM+f2YUals+8vILSwuLa/kVwtr6xubW+b2TkNGicCkjiMWiZaPJGGUk7qiipFWLAgKfUaa/uByXG/eESFpxG/VMCZeiHqcBhQjpa2OudcrjcoXbiAQTp0sdY5cch+XjkflrGMW7Yo9kfUXnBkUYaZax/x0uxFOQsIVZkjKtmPHykuRUBQzkhXcRJIY4QHqkbZGjkIivXRyQmYdaqdrBZHQjytr4v6cSFEo5TD0dWeIVF/O18bmf7V2ooJzL6U8ThTheLooSJilImuch9WlgmDFhhoQFlT/1cJ9pONQOrWCDsGZP/kvNE4qjuab02L1ehZHHvbhAErgwBlU4QpqUAcMD/AEL/BqPBrPxpvxPm3NGbOZXfgl4+Mbc3iWMQ==</latexit>

Sigmoid function



Logistic Regression

• Maximum Likelihood 

• Convex optimization, solve using gradient 
descent

max
✓

NX

i=1

Y (i) log g(< ✓, X(i) >) + (1� Y (i)) log(1� g(< ✓, X(i) >))
<latexit sha1_base64="SAnHH4q1pVMfF8MTsnUrEgyn1pE="></latexit><latexit sha1_base64="SAnHH4q1pVMfF8MTsnUrEgyn1pE="></latexit><latexit sha1_base64="SAnHH4q1pVMfF8MTsnUrEgyn1pE="></latexit><latexit sha1_base64="SAnHH4q1pVMfF8MTsnUrEgyn1pE="></latexit>

Cross-entropy loss function



A High-Level View

X(i)
<latexit sha1_base64="MjqFAalAQkjNJEVy7A4EJnNF3kw=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHghe9VbAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GN/M6u0nVJrH8sFMEvQjOpQ85Iwaa7U7j1mVn0/75Ypbc+ciq+DlUIFcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdi5JGqP1svu6UnFlnQMJY2ScNmbu/JzIaaT2JAtsZUTPSy7WZ+V+tm5rw2s+4TFKDki0+ClNBTExmt5MBV8iMmFigTHG7K2EjqigzNqGSDcFbPnkVWhc1z/L9ZaV+l8dRhBM4hSp4cAV1uIUGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx+9DY8v</latexit><latexit sha1_base64="MjqFAalAQkjNJEVy7A4EJnNF3kw=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHghe9VbAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GN/M6u0nVJrH8sFMEvQjOpQ85Iwaa7U7j1mVn0/75Ypbc+ciq+DlUIFcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdi5JGqP1svu6UnFlnQMJY2ScNmbu/JzIaaT2JAtsZUTPSy7WZ+V+tm5rw2s+4TFKDki0+ClNBTExmt5MBV8iMmFigTHG7K2EjqigzNqGSDcFbPnkVWhc1z/L9ZaV+l8dRhBM4hSp4cAV1uIUGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx+9DY8v</latexit><latexit sha1_base64="MjqFAalAQkjNJEVy7A4EJnNF3kw=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHghe9VbAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GN/M6u0nVJrH8sFMEvQjOpQ85Iwaa7U7j1mVn0/75Ypbc+ciq+DlUIFcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdi5JGqP1svu6UnFlnQMJY2ScNmbu/JzIaaT2JAtsZUTPSy7WZ+V+tm5rw2s+4TFKDki0+ClNBTExmt5MBV8iMmFigTHG7K2EjqigzNqGSDcFbPnkVWhc1z/L9ZaV+l8dRhBM4hSp4cAV1uIUGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx+9DY8v</latexit><latexit sha1_base64="MjqFAalAQkjNJEVy7A4EJnNF3kw=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHghe9VbAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GN/M6u0nVJrH8sFMEvQjOpQ85Iwaa7U7j1mVn0/75Ypbc+ciq+DlUIFcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdi5JGqP1svu6UnFlnQMJY2ScNmbu/JzIaaT2JAtsZUTPSy7WZ+V+tm5rw2s+4TFKDki0+ClNBTExmt5MBV8iMmFigTHG7K2EjqigzNqGSDcFbPnkVWhc1z/L9ZaV+l8dRhBM4hSp4cAV1uIUGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx+9DY8v</latexit>

g(.)
<latexit sha1_base64="HjHTkxUILcllgo1fXRRlv1nfJUA=">AAAB63icbZDLSgMxFIZPvNZ6q7p0EyxC3ZQZEXRZcKO7CvYC7VAyaaYNTTJDkhHK0Fdw40IRt76QO9/GTDsLbf0h8PGfc8g5f5gIbqznfaO19Y3Nre3STnl3b//gsHJ03DZxqilr0VjEuhsSwwRXrGW5FaybaEZkKFgnnNzm9c4T04bH6tFOExZIMlI84pTY3BrV6heDStWre3PhVfALqEKh5qDy1R/GNJVMWSqIMT3fS2yQEW05FWxW7qeGJYROyIj1HCoimQmy+a4zfO6cIY5i7Z6yeO7+nsiINGYqQ9cpiR2b5Vpu/lfrpTa6CTKuktQyRRcfRanANsb54XjINaNWTB0QqrnbFdMx0YRaF0/ZheAvn7wK7cu67/jhqtq4L+IowSmcQQ18uIYG3EETWkBhDM/wCm9Iohf0jj4WrWuomDmBP0KfP/+CjY8=</latexit><latexit sha1_base64="HjHTkxUILcllgo1fXRRlv1nfJUA=">AAAB63icbZDLSgMxFIZPvNZ6q7p0EyxC3ZQZEXRZcKO7CvYC7VAyaaYNTTJDkhHK0Fdw40IRt76QO9/GTDsLbf0h8PGfc8g5f5gIbqznfaO19Y3Nre3STnl3b//gsHJ03DZxqilr0VjEuhsSwwRXrGW5FaybaEZkKFgnnNzm9c4T04bH6tFOExZIMlI84pTY3BrV6heDStWre3PhVfALqEKh5qDy1R/GNJVMWSqIMT3fS2yQEW05FWxW7qeGJYROyIj1HCoimQmy+a4zfO6cIY5i7Z6yeO7+nsiINGYqQ9cpiR2b5Vpu/lfrpTa6CTKuktQyRRcfRanANsb54XjINaNWTB0QqrnbFdMx0YRaF0/ZheAvn7wK7cu67/jhqtq4L+IowSmcQQ18uIYG3EETWkBhDM/wCm9Iohf0jj4WrWuomDmBP0KfP/+CjY8=</latexit><latexit sha1_base64="HjHTkxUILcllgo1fXRRlv1nfJUA=">AAAB63icbZDLSgMxFIZPvNZ6q7p0EyxC3ZQZEXRZcKO7CvYC7VAyaaYNTTJDkhHK0Fdw40IRt76QO9/GTDsLbf0h8PGfc8g5f5gIbqznfaO19Y3Nre3STnl3b//gsHJ03DZxqilr0VjEuhsSwwRXrGW5FaybaEZkKFgnnNzm9c4T04bH6tFOExZIMlI84pTY3BrV6heDStWre3PhVfALqEKh5qDy1R/GNJVMWSqIMT3fS2yQEW05FWxW7qeGJYROyIj1HCoimQmy+a4zfO6cIY5i7Z6yeO7+nsiINGYqQ9cpiR2b5Vpu/lfrpTa6CTKuktQyRRcfRanANsb54XjINaNWTB0QqrnbFdMx0YRaF0/ZheAvn7wK7cu67/jhqtq4L+IowSmcQQ18uIYG3EETWkBhDM/wCm9Iohf0jj4WrWuomDmBP0KfP/+CjY8=</latexit><latexit sha1_base64="HjHTkxUILcllgo1fXRRlv1nfJUA=">AAAB63icbZDLSgMxFIZPvNZ6q7p0EyxC3ZQZEXRZcKO7CvYC7VAyaaYNTTJDkhHK0Fdw40IRt76QO9/GTDsLbf0h8PGfc8g5f5gIbqznfaO19Y3Nre3STnl3b//gsHJ03DZxqilr0VjEuhsSwwRXrGW5FaybaEZkKFgnnNzm9c4T04bH6tFOExZIMlI84pTY3BrV6heDStWre3PhVfALqEKh5qDy1R/GNJVMWSqIMT3fS2yQEW05FWxW7qeGJYROyIj1HCoimQmy+a4zfO6cIY5i7Z6yeO7+nsiINGYqQ9cpiR2b5Vpu/lfrpTa6CTKuktQyRRcfRanANsb54XjINaNWTB0QqrnbFdMx0YRaF0/ZheAvn7wK7cu67/jhqtq4L+IowSmcQQ18uIYG3EETWkBhDM/wCm9Iohf0jj4WrWuomDmBP0KfP/+CjY8=</latexit>

Sigmoid function

✓tX
<latexit sha1_base64="vfzqxATVqdVqpf0+RH+I4wwtfw8=">AAAB8XicbZA9SwNBEIbn/IzxK2ppsxgEq3AngpYBG+0imA9MYtjbTJIle3vH7pwQQv6FjYUitv4bO/+Nm+QKTXxh4eGdGXbmDRMlLfn+t7eyura+sZnbym/v7O7tFw4OazZOjcCqiFVsGiG3qKTGKklS2EgM8ihUWA+H19N6/QmNlbG+p1GC7Yj3texJwclZDy0aIPFHYo1OoeiX/JnYMgQZFCFTpVP4anVjkUaoSShubTPwE2qPuSEpFE7yrdRiwsWQ97HpUPMIbXs823jCTp3TZb3YuKeJzdzfE2MeWTuKQtcZcRrYxdrU/K/WTKl31R5LnaSEWsw/6qWKUcym57OuNChIjRxwYaTblYkBN1yQCynvQggWT16G2nkpcHx3USzfZnHk4BhO4AwCuIQy3EAFqiBAwzO8wptnvRfv3fuYt6542cwR/JH3+QM6F5Ch</latexit><latexit sha1_base64="vfzqxATVqdVqpf0+RH+I4wwtfw8=">AAAB8XicbZA9SwNBEIbn/IzxK2ppsxgEq3AngpYBG+0imA9MYtjbTJIle3vH7pwQQv6FjYUitv4bO/+Nm+QKTXxh4eGdGXbmDRMlLfn+t7eyura+sZnbym/v7O7tFw4OazZOjcCqiFVsGiG3qKTGKklS2EgM8ihUWA+H19N6/QmNlbG+p1GC7Yj3texJwclZDy0aIPFHYo1OoeiX/JnYMgQZFCFTpVP4anVjkUaoSShubTPwE2qPuSEpFE7yrdRiwsWQ97HpUPMIbXs823jCTp3TZb3YuKeJzdzfE2MeWTuKQtcZcRrYxdrU/K/WTKl31R5LnaSEWsw/6qWKUcym57OuNChIjRxwYaTblYkBN1yQCynvQggWT16G2nkpcHx3USzfZnHk4BhO4AwCuIQy3EAFqiBAwzO8wptnvRfv3fuYt6542cwR/JH3+QM6F5Ch</latexit><latexit sha1_base64="vfzqxATVqdVqpf0+RH+I4wwtfw8=">AAAB8XicbZA9SwNBEIbn/IzxK2ppsxgEq3AngpYBG+0imA9MYtjbTJIle3vH7pwQQv6FjYUitv4bO/+Nm+QKTXxh4eGdGXbmDRMlLfn+t7eyura+sZnbym/v7O7tFw4OazZOjcCqiFVsGiG3qKTGKklS2EgM8ihUWA+H19N6/QmNlbG+p1GC7Yj3texJwclZDy0aIPFHYo1OoeiX/JnYMgQZFCFTpVP4anVjkUaoSShubTPwE2qPuSEpFE7yrdRiwsWQ97HpUPMIbXs823jCTp3TZb3YuKeJzdzfE2MeWTuKQtcZcRrYxdrU/K/WTKl31R5LnaSEWsw/6qWKUcym57OuNChIjRxwYaTblYkBN1yQCynvQggWT16G2nkpcHx3USzfZnHk4BhO4AwCuIQy3EAFqiBAwzO8wptnvRfv3fuYt6542cwR/JH3+QM6F5Ch</latexit><latexit sha1_base64="vfzqxATVqdVqpf0+RH+I4wwtfw8=">AAAB8XicbZA9SwNBEIbn/IzxK2ppsxgEq3AngpYBG+0imA9MYtjbTJIle3vH7pwQQv6FjYUitv4bO/+Nm+QKTXxh4eGdGXbmDRMlLfn+t7eyura+sZnbym/v7O7tFw4OazZOjcCqiFVsGiG3qKTGKklS2EgM8ihUWA+H19N6/QmNlbG+p1GC7Yj3texJwclZDy0aIPFHYo1OoeiX/JnYMgQZFCFTpVP4anVjkUaoSShubTPwE2qPuSEpFE7yrdRiwsWQ97HpUPMIbXs823jCTp3TZb3YuKeJzdzfE2MeWTuKQtcZcRrYxdrU/K/WTKl31R5LnaSEWsw/6qWKUcym57OuNChIjRxwYaTblYkBN1yQCynvQggWT16G2nkpcHx3USzfZnHk4BhO4AwCuIQy3EAFqiBAwzO8wptnvRfv3fuYt6542cwR/JH3+QM6F5Ch</latexit>

Linear function
g(✓tX(i))

<latexit sha1_base64="shQljKmssSWHG9viPp92A49FT64=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EitJuSiKDLghvdVbAXaNMymU7aoZNJmDkRQqiv4saFIm59EHe+jdM2C239YeDjP+dwzvx+LLgGx/m2ChubW9s7xd3S3v7B4ZF9fNLWUaIoa9FIRKrrE80El6wFHATrxoqR0Bes409v5vXOI1OaR/IB0ph5IRlLHnBKwFhDuzyu9mHCgAwAdwdZlddmtaFdcerOQngd3BwqKFdzaH/1RxFNQiaBCqJ1z3Vi8DKigFPBZqV+ollM6JSMWc+gJCHTXrY4fobPjTPCQaTMk4AX7u+JjIRap6FvOkMCE71am5v/1XoJBNdexmWcAJN0uShIBIYIz5PAI64YBZEaIFRxcyumE6IIBZNXyYTgrn55HdoXddfw/WWlcZfHUUSn6AxVkYuuUAPdoiZqIYpS9Ixe0Zv1ZL1Y79bHsrVg5TNl9EfW5w9h/5P0</latexit><latexit sha1_base64="shQljKmssSWHG9viPp92A49FT64=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EitJuSiKDLghvdVbAXaNMymU7aoZNJmDkRQqiv4saFIm59EHe+jdM2C239YeDjP+dwzvx+LLgGx/m2ChubW9s7xd3S3v7B4ZF9fNLWUaIoa9FIRKrrE80El6wFHATrxoqR0Bes409v5vXOI1OaR/IB0ph5IRlLHnBKwFhDuzyu9mHCgAwAdwdZlddmtaFdcerOQngd3BwqKFdzaH/1RxFNQiaBCqJ1z3Vi8DKigFPBZqV+ollM6JSMWc+gJCHTXrY4fobPjTPCQaTMk4AX7u+JjIRap6FvOkMCE71am5v/1XoJBNdexmWcAJN0uShIBIYIz5PAI64YBZEaIFRxcyumE6IIBZNXyYTgrn55HdoXddfw/WWlcZfHUUSn6AxVkYuuUAPdoiZqIYpS9Ixe0Zv1ZL1Y79bHsrVg5TNl9EfW5w9h/5P0</latexit><latexit sha1_base64="shQljKmssSWHG9viPp92A49FT64=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EitJuSiKDLghvdVbAXaNMymU7aoZNJmDkRQqiv4saFIm59EHe+jdM2C239YeDjP+dwzvx+LLgGx/m2ChubW9s7xd3S3v7B4ZF9fNLWUaIoa9FIRKrrE80El6wFHATrxoqR0Bes409v5vXOI1OaR/IB0ph5IRlLHnBKwFhDuzyu9mHCgAwAdwdZlddmtaFdcerOQngd3BwqKFdzaH/1RxFNQiaBCqJ1z3Vi8DKigFPBZqV+ollM6JSMWc+gJCHTXrY4fobPjTPCQaTMk4AX7u+JjIRap6FvOkMCE71am5v/1XoJBNdexmWcAJN0uShIBIYIz5PAI64YBZEaIFRxcyumE6IIBZNXyYTgrn55HdoXddfw/WWlcZfHUUSn6AxVkYuuUAPdoiZqIYpS9Ixe0Zv1ZL1Y79bHsrVg5TNl9EfW5w9h/5P0</latexit><latexit sha1_base64="shQljKmssSWHG9viPp92A49FT64=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EitJuSiKDLghvdVbAXaNMymU7aoZNJmDkRQqiv4saFIm59EHe+jdM2C239YeDjP+dwzvx+LLgGx/m2ChubW9s7xd3S3v7B4ZF9fNLWUaIoa9FIRKrrE80El6wFHATrxoqR0Bes409v5vXOI1OaR/IB0ph5IRlLHnBKwFhDuzyu9mHCgAwAdwdZlddmtaFdcerOQngd3BwqKFdzaH/1RxFNQiaBCqJ1z3Vi8DKigFPBZqV+ollM6JSMWc+gJCHTXrY4fobPjTPCQaTMk4AX7u+JjIRap6FvOkMCE71am5v/1XoJBNdexmWcAJN0uShIBIYIz5PAI64YBZEaIFRxcyumE6IIBZNXyYTgrn55HdoXddfw/WWlcZfHUUSn6AxVkYuuUAPdoiZqIYpS9Ixe0Zv1ZL1Y79bHsrVg5TNl9EfW5w9h/5P0</latexit>

g(✓tX(i)) ⇡ 1
<latexit sha1_base64="6CFMedSawkGIDbKG5ZAsKzWJ1Bs=">AAACBnicbZDLSsNAFIYn9VbrLepShMEitJuSiKDLghvdVbAXaNMymU7aoZNMmDkRS+jKja/ixoUibn0Gd76N0zYLbf1h4OM/53Dm/H4suAbH+bZyK6tr6xv5zcLW9s7unr1/0NAyUZTVqRRStXyimeARqwMHwVqxYiT0BWv6o6tpvXnPlOYyuoNxzLyQDCIecErAWD37eFDqwJAB6QJuddMSL0/KuEPiWMkH7PbsolNxZsLL4GZQRJlqPfur05c0CVkEVBCt264Tg5cSBZwKNil0Es1iQkdkwNoGIxIy7aWzMyb41Dh9HEhlXgR45v6eSEmo9Tj0TWdIYKgXa1Pzv1o7geDSS3kUJ8AiOl8UJAKDxNNMcJ8rRkGMDRCquPkrpkOiCAWTXMGE4C6evAyNs4pr+Pa8WL3J4sijI3SCSshFF6iKrlEN1RFFj+gZvaI368l6sd6tj3lrzspmDtEfWZ8/TyiXvw==</latexit><latexit sha1_base64="6CFMedSawkGIDbKG5ZAsKzWJ1Bs=">AAACBnicbZDLSsNAFIYn9VbrLepShMEitJuSiKDLghvdVbAXaNMymU7aoZNMmDkRS+jKja/ixoUibn0Gd76N0zYLbf1h4OM/53Dm/H4suAbH+bZyK6tr6xv5zcLW9s7unr1/0NAyUZTVqRRStXyimeARqwMHwVqxYiT0BWv6o6tpvXnPlOYyuoNxzLyQDCIecErAWD37eFDqwJAB6QJuddMSL0/KuEPiWMkH7PbsolNxZsLL4GZQRJlqPfur05c0CVkEVBCt264Tg5cSBZwKNil0Es1iQkdkwNoGIxIy7aWzMyb41Dh9HEhlXgR45v6eSEmo9Tj0TWdIYKgXa1Pzv1o7geDSS3kUJ8AiOl8UJAKDxNNMcJ8rRkGMDRCquPkrpkOiCAWTXMGE4C6evAyNs4pr+Pa8WL3J4sijI3SCSshFF6iKrlEN1RFFj+gZvaI368l6sd6tj3lrzspmDtEfWZ8/TyiXvw==</latexit><latexit sha1_base64="6CFMedSawkGIDbKG5ZAsKzWJ1Bs=">AAACBnicbZDLSsNAFIYn9VbrLepShMEitJuSiKDLghvdVbAXaNMymU7aoZNMmDkRS+jKja/ixoUibn0Gd76N0zYLbf1h4OM/53Dm/H4suAbH+bZyK6tr6xv5zcLW9s7unr1/0NAyUZTVqRRStXyimeARqwMHwVqxYiT0BWv6o6tpvXnPlOYyuoNxzLyQDCIecErAWD37eFDqwJAB6QJuddMSL0/KuEPiWMkH7PbsolNxZsLL4GZQRJlqPfur05c0CVkEVBCt264Tg5cSBZwKNil0Es1iQkdkwNoGIxIy7aWzMyb41Dh9HEhlXgR45v6eSEmo9Tj0TWdIYKgXa1Pzv1o7geDSS3kUJ8AiOl8UJAKDxNNMcJ8rRkGMDRCquPkrpkOiCAWTXMGE4C6evAyNs4pr+Pa8WL3J4sijI3SCSshFF6iKrlEN1RFFj+gZvaI368l6sd6tj3lrzspmDtEfWZ8/TyiXvw==</latexit><latexit sha1_base64="6CFMedSawkGIDbKG5ZAsKzWJ1Bs=">AAACBnicbZDLSsNAFIYn9VbrLepShMEitJuSiKDLghvdVbAXaNMymU7aoZNMmDkRS+jKja/ixoUibn0Gd76N0zYLbf1h4OM/53Dm/H4suAbH+bZyK6tr6xv5zcLW9s7unr1/0NAyUZTVqRRStXyimeARqwMHwVqxYiT0BWv6o6tpvXnPlOYyuoNxzLyQDCIecErAWD37eFDqwJAB6QJuddMSL0/KuEPiWMkH7PbsolNxZsLL4GZQRJlqPfur05c0CVkEVBCt264Tg5cSBZwKNil0Es1iQkdkwNoGIxIy7aWzMyb41Dh9HEhlXgR45v6eSEmo9Tj0TWdIYKgXa1Pzv1o7geDSS3kUJ8AiOl8UJAKDxNNMcJ8rRkGMDRCquPkrpkOiCAWTXMGE4C6evAyNs4pr+Pa8WL3J4sijI3SCSshFF6iKrlEN1RFFj+gZvaI368l6sd6tj3lrzspmDtEfWZ8/TyiXvw==</latexit>

g(✓tX(i)) ⇡ 0
<latexit sha1_base64="dsORsHl4qc5nDCrbytBMd24S+50=">AAACBnicbZDLSsNAFIYn9VbrLepShMEitJuSiKDLghvdVbAXaNMymU7aoZNMmDkRS+jKja/ixoUibn0Gd76N0zYLbf1h4OM/53Dm/H4suAbH+bZyK6tr6xv5zcLW9s7unr1/0NAyUZTVqRRStXyimeARqwMHwVqxYiT0BWv6o6tpvXnPlOYyuoNxzLyQDCIecErAWD37eFDqwJAB6QJuddMSL0/KuEPiWMkH7PTsolNxZsLL4GZQRJlqPfur05c0CVkEVBCt264Tg5cSBZwKNil0Es1iQkdkwNoGIxIy7aWzMyb41Dh9HEhlXgR45v6eSEmo9Tj0TWdIYKgXa1Pzv1o7geDSS3kUJ8AiOl8UJAKDxNNMcJ8rRkGMDRCquPkrpkOiCAWTXMGE4C6evAyNs4pr+Pa8WL3J4sijI3SCSshFF6iKrlEN1RFFj+gZvaI368l6sd6tj3lrzspmDtEfWZ8/TaSXvg==</latexit><latexit sha1_base64="dsORsHl4qc5nDCrbytBMd24S+50=">AAACBnicbZDLSsNAFIYn9VbrLepShMEitJuSiKDLghvdVbAXaNMymU7aoZNMmDkRS+jKja/ixoUibn0Gd76N0zYLbf1h4OM/53Dm/H4suAbH+bZyK6tr6xv5zcLW9s7unr1/0NAyUZTVqRRStXyimeARqwMHwVqxYiT0BWv6o6tpvXnPlOYyuoNxzLyQDCIecErAWD37eFDqwJAB6QJuddMSL0/KuEPiWMkH7PTsolNxZsLL4GZQRJlqPfur05c0CVkEVBCt264Tg5cSBZwKNil0Es1iQkdkwNoGIxIy7aWzMyb41Dh9HEhlXgR45v6eSEmo9Tj0TWdIYKgXa1Pzv1o7geDSS3kUJ8AiOl8UJAKDxNNMcJ8rRkGMDRCquPkrpkOiCAWTXMGE4C6evAyNs4pr+Pa8WL3J4sijI3SCSshFF6iKrlEN1RFFj+gZvaI368l6sd6tj3lrzspmDtEfWZ8/TaSXvg==</latexit><latexit sha1_base64="dsORsHl4qc5nDCrbytBMd24S+50=">AAACBnicbZDLSsNAFIYn9VbrLepShMEitJuSiKDLghvdVbAXaNMymU7aoZNMmDkRS+jKja/ixoUibn0Gd76N0zYLbf1h4OM/53Dm/H4suAbH+bZyK6tr6xv5zcLW9s7unr1/0NAyUZTVqRRStXyimeARqwMHwVqxYiT0BWv6o6tpvXnPlOYyuoNxzLyQDCIecErAWD37eFDqwJAB6QJuddMSL0/KuEPiWMkH7PTsolNxZsLL4GZQRJlqPfur05c0CVkEVBCt264Tg5cSBZwKNil0Es1iQkdkwNoGIxIy7aWzMyb41Dh9HEhlXgR45v6eSEmo9Tj0TWdIYKgXa1Pzv1o7geDSS3kUJ8AiOl8UJAKDxNNMcJ8rRkGMDRCquPkrpkOiCAWTXMGE4C6evAyNs4pr+Pa8WL3J4sijI3SCSshFF6iKrlEN1RFFj+gZvaI368l6sd6tj3lrzspmDtEfWZ8/TaSXvg==</latexit><latexit sha1_base64="dsORsHl4qc5nDCrbytBMd24S+50=">AAACBnicbZDLSsNAFIYn9VbrLepShMEitJuSiKDLghvdVbAXaNMymU7aoZNMmDkRS+jKja/ixoUibn0Gd76N0zYLbf1h4OM/53Dm/H4suAbH+bZyK6tr6xv5zcLW9s7unr1/0NAyUZTVqRRStXyimeARqwMHwVqxYiT0BWv6o6tpvXnPlOYyuoNxzLyQDCIecErAWD37eFDqwJAB6QJuddMSL0/KuEPiWMkH7PTsolNxZsLL4GZQRJlqPfur05c0CVkEVBCt264Tg5cSBZwKNil0Es1iQkdkwNoGIxIy7aWzMyb41Dh9HEhlXgR45v6eSEmo9Tj0TWdIYKgXa1Pzv1o7geDSS3kUJ8AiOl8UJAKDxNNMcJ8rRkGMDRCquPkrpkOiCAWTXMGE4C6evAyNs4pr+Pa8WL3J4sijI3SCSshFF6iKrlEN1RFFj+gZvaI368l6sd6tj3lrzspmDtEfWZ8/TaSXvg==</latexit>

Y (i) = 1
<latexit sha1_base64="ngJ7577hI45BjP835t/g664t/PY=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEuikzIuhGKLjRXQV70XYsmfRMG5rJDElGKEPfwo0LRdz6Nu58G9PLQlt/CHz85xxyzh8kgmvjut/O0vLK6tp6biO/ubW9s1vY26/rOFUMaywWsWoGVKPgEmuGG4HNRCGNAoGNYHA1rjeeUGkeyzszTNCPaE/ykDNqrPVw/5iV+MmIXHqdQtEtuxORRfBmUISZqp3CV7sbszRCaZigWrc8NzF+RpXhTOAo3041JpQNaA9bFiWNUPvZZOMRObZOl4Sxsk8aMnF/T2Q00noYBbYzoqav52tj879aKzXhhZ9xmaQGJZt+FKaCmJiMzyddrpAZMbRAmeJ2V8L6VFFmbEh5G4I3f/Ii1E/LnuXbs2LlZhZHDg7hCErgwTlU4BqqUAMGEp7hFd4c7bw4787HtHXJmc0cwB85nz8Me4/c</latexit><latexit sha1_base64="ngJ7577hI45BjP835t/g664t/PY=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEuikzIuhGKLjRXQV70XYsmfRMG5rJDElGKEPfwo0LRdz6Nu58G9PLQlt/CHz85xxyzh8kgmvjut/O0vLK6tp6biO/ubW9s1vY26/rOFUMaywWsWoGVKPgEmuGG4HNRCGNAoGNYHA1rjeeUGkeyzszTNCPaE/ykDNqrPVw/5iV+MmIXHqdQtEtuxORRfBmUISZqp3CV7sbszRCaZigWrc8NzF+RpXhTOAo3041JpQNaA9bFiWNUPvZZOMRObZOl4Sxsk8aMnF/T2Q00noYBbYzoqav52tj879aKzXhhZ9xmaQGJZt+FKaCmJiMzyddrpAZMbRAmeJ2V8L6VFFmbEh5G4I3f/Ii1E/LnuXbs2LlZhZHDg7hCErgwTlU4BqqUAMGEp7hFd4c7bw4787HtHXJmc0cwB85nz8Me4/c</latexit><latexit sha1_base64="ngJ7577hI45BjP835t/g664t/PY=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEuikzIuhGKLjRXQV70XYsmfRMG5rJDElGKEPfwo0LRdz6Nu58G9PLQlt/CHz85xxyzh8kgmvjut/O0vLK6tp6biO/ubW9s1vY26/rOFUMaywWsWoGVKPgEmuGG4HNRCGNAoGNYHA1rjeeUGkeyzszTNCPaE/ykDNqrPVw/5iV+MmIXHqdQtEtuxORRfBmUISZqp3CV7sbszRCaZigWrc8NzF+RpXhTOAo3041JpQNaA9bFiWNUPvZZOMRObZOl4Sxsk8aMnF/T2Q00noYBbYzoqav52tj879aKzXhhZ9xmaQGJZt+FKaCmJiMzyddrpAZMbRAmeJ2V8L6VFFmbEh5G4I3f/Ii1E/LnuXbs2LlZhZHDg7hCErgwTlU4BqqUAMGEp7hFd4c7bw4787HtHXJmc0cwB85nz8Me4/c</latexit><latexit sha1_base64="ngJ7577hI45BjP835t/g664t/PY=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEuikzIuhGKLjRXQV70XYsmfRMG5rJDElGKEPfwo0LRdz6Nu58G9PLQlt/CHz85xxyzh8kgmvjut/O0vLK6tp6biO/ubW9s1vY26/rOFUMaywWsWoGVKPgEmuGG4HNRCGNAoGNYHA1rjeeUGkeyzszTNCPaE/ykDNqrPVw/5iV+MmIXHqdQtEtuxORRfBmUISZqp3CV7sbszRCaZigWrc8NzF+RpXhTOAo3041JpQNaA9bFiWNUPvZZOMRObZOl4Sxsk8aMnF/T2Q00noYBbYzoqav52tj879aKzXhhZ9xmaQGJZt+FKaCmJiMzyddrpAZMbRAmeJ2V8L6VFFmbEh5G4I3f/Ii1E/LnuXbs2LlZhZHDg7hCErgwTlU4BqqUAMGEp7hFd4c7bw4787HtHXJmc0cwB85nz8Me4/c</latexit>

Y (i) = 0
<latexit sha1_base64="sWITDp/CHsfMUcOVekO8v76Z3j0=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEuikzIuhGKLjRXQV70XYsmfRMG5rJDElGKEPfwo0LRdz6Nu58G9PLQlt/CHz85xxyzh8kgmvjut/O0vLK6tp6biO/ubW9s1vY26/rOFUMaywWsWoGVKPgEmuGG4HNRCGNAoGNYHA1rjeeUGkeyzszTNCPaE/ykDNqrPVw/5iV+MmIXLqdQtEtuxORRfBmUISZqp3CV7sbszRCaZigWrc8NzF+RpXhTOAo3041JpQNaA9bFiWNUPvZZOMRObZOl4Sxsk8aMnF/T2Q00noYBbYzoqav52tj879aKzXhhZ9xmaQGJZt+FKaCmJiMzyddrpAZMbRAmeJ2V8L6VFFmbEh5G4I3f/Ii1E/LnuXbs2LlZhZHDg7hCErgwTlU4BqqUAMGEp7hFd4c7bw4787HtHXJmc0cwB85nz8K94/b</latexit><latexit sha1_base64="sWITDp/CHsfMUcOVekO8v76Z3j0=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEuikzIuhGKLjRXQV70XYsmfRMG5rJDElGKEPfwo0LRdz6Nu58G9PLQlt/CHz85xxyzh8kgmvjut/O0vLK6tp6biO/ubW9s1vY26/rOFUMaywWsWoGVKPgEmuGG4HNRCGNAoGNYHA1rjeeUGkeyzszTNCPaE/ykDNqrPVw/5iV+MmIXLqdQtEtuxORRfBmUISZqp3CV7sbszRCaZigWrc8NzF+RpXhTOAo3041JpQNaA9bFiWNUPvZZOMRObZOl4Sxsk8aMnF/T2Q00noYBbYzoqav52tj879aKzXhhZ9xmaQGJZt+FKaCmJiMzyddrpAZMbRAmeJ2V8L6VFFmbEh5G4I3f/Ii1E/LnuXbs2LlZhZHDg7hCErgwTlU4BqqUAMGEp7hFd4c7bw4787HtHXJmc0cwB85nz8K94/b</latexit><latexit sha1_base64="sWITDp/CHsfMUcOVekO8v76Z3j0=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEuikzIuhGKLjRXQV70XYsmfRMG5rJDElGKEPfwo0LRdz6Nu58G9PLQlt/CHz85xxyzh8kgmvjut/O0vLK6tp6biO/ubW9s1vY26/rOFUMaywWsWoGVKPgEmuGG4HNRCGNAoGNYHA1rjeeUGkeyzszTNCPaE/ykDNqrPVw/5iV+MmIXLqdQtEtuxORRfBmUISZqp3CV7sbszRCaZigWrc8NzF+RpXhTOAo3041JpQNaA9bFiWNUPvZZOMRObZOl4Sxsk8aMnF/T2Q00noYBbYzoqav52tj879aKzXhhZ9xmaQGJZt+FKaCmJiMzyddrpAZMbRAmeJ2V8L6VFFmbEh5G4I3f/Ii1E/LnuXbs2LlZhZHDg7hCErgwTlU4BqqUAMGEp7hFd4c7bw4787HtHXJmc0cwB85nz8K94/b</latexit><latexit sha1_base64="sWITDp/CHsfMUcOVekO8v76Z3j0=">AAAB8XicbZDLSgMxFIbPeK31VnXpJliEuikzIuhGKLjRXQV70XYsmfRMG5rJDElGKEPfwo0LRdz6Nu58G9PLQlt/CHz85xxyzh8kgmvjut/O0vLK6tp6biO/ubW9s1vY26/rOFUMaywWsWoGVKPgEmuGG4HNRCGNAoGNYHA1rjeeUGkeyzszTNCPaE/ykDNqrPVw/5iV+MmIXLqdQtEtuxORRfBmUISZqp3CV7sbszRCaZigWrc8NzF+RpXhTOAo3041JpQNaA9bFiWNUPvZZOMRObZOl4Sxsk8aMnF/T2Q00noYBbYzoqav52tj879aKzXhhZ9xmaQGJZt+FKaCmJiMzyddrpAZMbRAmeJ2V8L6VFFmbEh5G4I3f/Ii1E/LnuXbs2LlZhZHDg7hCErgwTlU4BqqUAMGEp7hFd4c7bw4787HtHXJmc0cwB85nz8K94/b</latexit>

Does cross entropy optimization encourage this? 



Multi-Label Classification

• Suppose we have labels {0,1,…,k}

• How can we extend logistic regression’s 
formulation for the general case?



Recall the probabilistic model
• In binary classification, we have

P (Y = 1|X, ✓) = g(✓tX)
<latexit sha1_base64="jAmA/oTvH0z2fsu202uknxWW3oQ=">AAACCHicbZDNSwJBGMZn7cvsa6tjh4YkUAjZjaAugtClo0LqhprMjqMOzn4w824gm9ClS/9Klw5FdO1P6NZ/06zrobQHBn48zzvMvI8bCq7Asr6NzNLyyupadj23sbm1vWPu7jVUEEnK6jQQgXRcopjgPqsDB8GcUDLiuYI13dFlkjfvmFQ88K9hHLKORwY+73NKQFtd87BauCnb985JG4YMSLGMB4UUbwE7xVzXzFslayq8CPYM8mimatf8avcCGnnMByqIUi3bCqETEwmcCjbJtSPFQkJHZMBaGn3iMdWJp4tM8LF2ergfSH18wFP3942YeEqNPVdPegSGaj5LzP+yVgT9i07M/TAC5tP0oX4kMAQ4aQX3uGQUxFgDoZLrv2I6JJJQ0N0lJdjzKy9C47Rka66d5Su1h7SOLDpAR6iAbHSOKugKVVEdUfSIntErejOejBfj3fhIRzPGrMJ99EfG5w91vZgl</latexit><latexit sha1_base64="jAmA/oTvH0z2fsu202uknxWW3oQ=">AAACCHicbZDNSwJBGMZn7cvsa6tjh4YkUAjZjaAugtClo0LqhprMjqMOzn4w824gm9ClS/9Klw5FdO1P6NZ/06zrobQHBn48zzvMvI8bCq7Asr6NzNLyyupadj23sbm1vWPu7jVUEEnK6jQQgXRcopjgPqsDB8GcUDLiuYI13dFlkjfvmFQ88K9hHLKORwY+73NKQFtd87BauCnb985JG4YMSLGMB4UUbwE7xVzXzFslayq8CPYM8mimatf8avcCGnnMByqIUi3bCqETEwmcCjbJtSPFQkJHZMBaGn3iMdWJp4tM8LF2ergfSH18wFP3942YeEqNPVdPegSGaj5LzP+yVgT9i07M/TAC5tP0oX4kMAQ4aQX3uGQUxFgDoZLrv2I6JJJQ0N0lJdjzKy9C47Rka66d5Su1h7SOLDpAR6iAbHSOKugKVVEdUfSIntErejOejBfj3fhIRzPGrMJ99EfG5w91vZgl</latexit><latexit sha1_base64="jAmA/oTvH0z2fsu202uknxWW3oQ=">AAACCHicbZDNSwJBGMZn7cvsa6tjh4YkUAjZjaAugtClo0LqhprMjqMOzn4w824gm9ClS/9Klw5FdO1P6NZ/06zrobQHBn48zzvMvI8bCq7Asr6NzNLyyupadj23sbm1vWPu7jVUEEnK6jQQgXRcopjgPqsDB8GcUDLiuYI13dFlkjfvmFQ88K9hHLKORwY+73NKQFtd87BauCnb985JG4YMSLGMB4UUbwE7xVzXzFslayq8CPYM8mimatf8avcCGnnMByqIUi3bCqETEwmcCjbJtSPFQkJHZMBaGn3iMdWJp4tM8LF2ergfSH18wFP3942YeEqNPVdPegSGaj5LzP+yVgT9i07M/TAC5tP0oX4kMAQ4aQX3uGQUxFgDoZLrv2I6JJJQ0N0lJdjzKy9C47Rka66d5Su1h7SOLDpAR6iAbHSOKugKVVEdUfSIntErejOejBfj3fhIRzPGrMJ99EfG5w91vZgl</latexit><latexit sha1_base64="jAmA/oTvH0z2fsu202uknxWW3oQ=">AAACCHicbZDNSwJBGMZn7cvsa6tjh4YkUAjZjaAugtClo0LqhprMjqMOzn4w824gm9ClS/9Klw5FdO1P6NZ/06zrobQHBn48zzvMvI8bCq7Asr6NzNLyyupadj23sbm1vWPu7jVUEEnK6jQQgXRcopjgPqsDB8GcUDLiuYI13dFlkjfvmFQ88K9hHLKORwY+73NKQFtd87BauCnb985JG4YMSLGMB4UUbwE7xVzXzFslayq8CPYM8mimatf8avcCGnnMByqIUi3bCqETEwmcCjbJtSPFQkJHZMBaGn3iMdWJp4tM8LF2ergfSH18wFP3942YeEqNPVdPegSGaj5LzP+yVgT9i07M/TAC5tP0oX4kMAQ4aQX3uGQUxFgDoZLrv2I6JJJQ0N0lJdjzKy9C47Rka66d5Su1h7SOLDpAR6iAbHSOKugKVVEdUfSIntErejOejBfj3fhIRzPGrMJ99EfG5w91vZgl</latexit>

=
1

1 + e�✓tX
=

e✓
tX

1 + e✓tX
<latexit sha1_base64="v1hbBUIHTjoezt27qP7AS4gbK3M=">AAACLnicbZBLSwMxFIUzPmt9VV26CRZBEMuMCLoRCiK4bME+oC8y6Z02NPMguSOUYcD/48a/ogtBRdz6M0wfi9p6IXD4zgnJPW4khUbbfreWlldW19YzG9nNre2d3dzeflWHseJQ4aEMVd1lGqQIoIICJdQjBcx3JdTcwc3Irz2A0iIM7nEYQctnvUB4gjM0qJO7vW56ivHESRPnFNrJWRP7gKyNtJ6mU8/gWToJzpJsJ5e3C/Z46KJwpiJPplPq5F6b3ZDHPgTIJdO64dgRthKmUHAJabYZa4gYH7AeNIwMmA+6lYzXTemxIV3qhcqcAOmYzt5ImK/10HdN0mfY1/PeCP7nNWL0rlqJCKIYIeCTh7xYUgzpqDvaFQo4yqERjCth/kp5n5mK0DQ8KsGZX3lRVM8LjtHli3yx/DipI0MOyRE5IQ65JEVyR0qkQjh5Ii/kg3xaz9ab9WV9T6JL1rTCA/JnrJ9fRTapuw==</latexit><latexit sha1_base64="v1hbBUIHTjoezt27qP7AS4gbK3M=">AAACLnicbZBLSwMxFIUzPmt9VV26CRZBEMuMCLoRCiK4bME+oC8y6Z02NPMguSOUYcD/48a/ogtBRdz6M0wfi9p6IXD4zgnJPW4khUbbfreWlldW19YzG9nNre2d3dzeflWHseJQ4aEMVd1lGqQIoIICJdQjBcx3JdTcwc3Irz2A0iIM7nEYQctnvUB4gjM0qJO7vW56ivHESRPnFNrJWRP7gKyNtJ6mU8/gWToJzpJsJ5e3C/Z46KJwpiJPplPq5F6b3ZDHPgTIJdO64dgRthKmUHAJabYZa4gYH7AeNIwMmA+6lYzXTemxIV3qhcqcAOmYzt5ImK/10HdN0mfY1/PeCP7nNWL0rlqJCKIYIeCTh7xYUgzpqDvaFQo4yqERjCth/kp5n5mK0DQ8KsGZX3lRVM8LjtHli3yx/DipI0MOyRE5IQ65JEVyR0qkQjh5Ii/kg3xaz9ab9WV9T6JL1rTCA/JnrJ9fRTapuw==</latexit><latexit sha1_base64="v1hbBUIHTjoezt27qP7AS4gbK3M=">AAACLnicbZBLSwMxFIUzPmt9VV26CRZBEMuMCLoRCiK4bME+oC8y6Z02NPMguSOUYcD/48a/ogtBRdz6M0wfi9p6IXD4zgnJPW4khUbbfreWlldW19YzG9nNre2d3dzeflWHseJQ4aEMVd1lGqQIoIICJdQjBcx3JdTcwc3Irz2A0iIM7nEYQctnvUB4gjM0qJO7vW56ivHESRPnFNrJWRP7gKyNtJ6mU8/gWToJzpJsJ5e3C/Z46KJwpiJPplPq5F6b3ZDHPgTIJdO64dgRthKmUHAJabYZa4gYH7AeNIwMmA+6lYzXTemxIV3qhcqcAOmYzt5ImK/10HdN0mfY1/PeCP7nNWL0rlqJCKIYIeCTh7xYUgzpqDvaFQo4yqERjCth/kp5n5mK0DQ8KsGZX3lRVM8LjtHli3yx/DipI0MOyRE5IQ65JEVyR0qkQjh5Ii/kg3xaz9ab9WV9T6JL1rTCA/JnrJ9fRTapuw==</latexit><latexit sha1_base64="v1hbBUIHTjoezt27qP7AS4gbK3M=">AAACLnicbZBLSwMxFIUzPmt9VV26CRZBEMuMCLoRCiK4bME+oC8y6Z02NPMguSOUYcD/48a/ogtBRdz6M0wfi9p6IXD4zgnJPW4khUbbfreWlldW19YzG9nNre2d3dzeflWHseJQ4aEMVd1lGqQIoIICJdQjBcx3JdTcwc3Irz2A0iIM7nEYQctnvUB4gjM0qJO7vW56ivHESRPnFNrJWRP7gKyNtJ6mU8/gWToJzpJsJ5e3C/Z46KJwpiJPplPq5F6b3ZDHPgTIJdO64dgRthKmUHAJabYZa4gYH7AeNIwMmA+6lYzXTemxIV3qhcqcAOmYzt5ImK/10HdN0mfY1/PeCP7nNWL0rlqJCKIYIeCTh7xYUgzpqDvaFQo4yqERjCth/kp5n5mK0DQ8KsGZX3lRVM8LjtHli3yx/DipI0MOyRE5IQ65JEVyR0qkQjh5Ii/kg3xaz9ab9WV9T6JL1rTCA/JnrJ9fRTapuw==</latexit>

=
1

1 + e✓tX
<latexit sha1_base64="/AM9KWsQLaJJwLeO6BW5reCK5F4=">AAACBHicbZBLSwMxFIUzPmt9jbrsJlgEQSgzIuhGKLhx2YJ9QF9k0jttaOZBckcow4Bu/CtuXCji1h/hzn9j+lho64HAxzk3JPd4sRQaHefbWlldW9/YzG3lt3d29/btg8O6jhLFocYjGammxzRIEUINBUpoxgpY4EloeKObSd64B6VFFN7hOIZOwAah8AVnaKyeXbhu+4rx1M1S9wy6aRuHgKyLtJllPbvolJyp6DK4cyiSuSo9+6vdj3gSQIhcMq1brhNjJ2UKBZeQ5duJhpjxERtAy2DIAtCddLpERk+M06d+pMwJkU7d3zdSFmg9DjwzGTAc6sVsYv6XtRL0rzqpCOMEIeSzh/xEUozopBHaFwo4yrEBxpUwf6V8yEwpaHrLmxLcxZWXoX5ecg1XL4rl6sOsjhwpkGNySlxyScrkllRIjXDySJ7JK3mznqwX6936mI2uWPMKj8gfWZ8/fkSYcQ==</latexit><latexit sha1_base64="/AM9KWsQLaJJwLeO6BW5reCK5F4=">AAACBHicbZBLSwMxFIUzPmt9jbrsJlgEQSgzIuhGKLhx2YJ9QF9k0jttaOZBckcow4Bu/CtuXCji1h/hzn9j+lho64HAxzk3JPd4sRQaHefbWlldW9/YzG3lt3d29/btg8O6jhLFocYjGammxzRIEUINBUpoxgpY4EloeKObSd64B6VFFN7hOIZOwAah8AVnaKyeXbhu+4rx1M1S9wy6aRuHgKyLtJllPbvolJyp6DK4cyiSuSo9+6vdj3gSQIhcMq1brhNjJ2UKBZeQ5duJhpjxERtAy2DIAtCddLpERk+M06d+pMwJkU7d3zdSFmg9DjwzGTAc6sVsYv6XtRL0rzqpCOMEIeSzh/xEUozopBHaFwo4yrEBxpUwf6V8yEwpaHrLmxLcxZWXoX5ecg1XL4rl6sOsjhwpkGNySlxyScrkllRIjXDySJ7JK3mznqwX6936mI2uWPMKj8gfWZ8/fkSYcQ==</latexit><latexit sha1_base64="/AM9KWsQLaJJwLeO6BW5reCK5F4=">AAACBHicbZBLSwMxFIUzPmt9jbrsJlgEQSgzIuhGKLhx2YJ9QF9k0jttaOZBckcow4Bu/CtuXCji1h/hzn9j+lho64HAxzk3JPd4sRQaHefbWlldW9/YzG3lt3d29/btg8O6jhLFocYjGammxzRIEUINBUpoxgpY4EloeKObSd64B6VFFN7hOIZOwAah8AVnaKyeXbhu+4rx1M1S9wy6aRuHgKyLtJllPbvolJyp6DK4cyiSuSo9+6vdj3gSQIhcMq1brhNjJ2UKBZeQ5duJhpjxERtAy2DIAtCddLpERk+M06d+pMwJkU7d3zdSFmg9DjwzGTAc6sVsYv6XtRL0rzqpCOMEIeSzh/xEUozopBHaFwo4yrEBxpUwf6V8yEwpaHrLmxLcxZWXoX5ecg1XL4rl6sOsjhwpkGNySlxyScrkllRIjXDySJ7JK3mznqwX6936mI2uWPMKj8gfWZ8/fkSYcQ==</latexit><latexit sha1_base64="/AM9KWsQLaJJwLeO6BW5reCK5F4=">AAACBHicbZBLSwMxFIUzPmt9jbrsJlgEQSgzIuhGKLhx2YJ9QF9k0jttaOZBckcow4Bu/CtuXCji1h/hzn9j+lho64HAxzk3JPd4sRQaHefbWlldW9/YzG3lt3d29/btg8O6jhLFocYjGammxzRIEUINBUpoxgpY4EloeKObSd64B6VFFN7hOIZOwAah8AVnaKyeXbhu+4rx1M1S9wy6aRuHgKyLtJllPbvolJyp6DK4cyiSuSo9+6vdj3gSQIhcMq1brhNjJ2UKBZeQ5duJhpjxERtAy2DIAtCddLpERk+M06d+pMwJkU7d3zdSFmg9DjwzGTAc6sVsYv6XtRL0rzqpCOMEIeSzh/xEUozopBHaFwo4yrEBxpUwf6V8yEwpaHrLmxLcxZWXoX5ecg1XL4rl6sOsjhwpkGNySlxyScrkllRIjXDySJ7JK3mznqwX6936mI2uWPMKj8gfWZ8/fkSYcQ==</latexit>

P (Y = 0|X, ✓) = 1� g(✓tX)
<latexit sha1_base64="HcHYDTSfbVFeAkwWD92pGsd21wI=">AAACC3icbZDLSgMxFIYzXmu9jbp0E1qEFrTMiKCbQsGNyxZsO9KOJZOmbWgmMyRnhFILLt34Km5cKOLWF3Dn25heFtr6Q+DLf84hOX8QC67Bcb6tpeWV1bX11EZ6c2t7Z9fe26/pKFGUVWkkIuUFRDPBJasCB8G8WDESBoLVg/7luF6/Y0rzSF7DIGZ+SLqSdzglYKyWnSnnborOvXfchB4Dki9i9wR3c9PbLWAvn27ZWafgTIQXwZ1BFs1UbtlfzXZEk5BJoIJo3XCdGPwhUcCpYKN0M9EsJrRPuqxhUJKQaX842WWEj4zTxp1ImSMBT9zfE0MSaj0IA9MZEujp+drY/K/WSKBz4Q+5jBNgkk4f6iQCQ4THweA2V4yCGBggVHHzV0x7RBEKJr5xCO78yotQOy24hitn2VLlYRpHCh2iDMohF52jErpCZVRFFD2iZ/SK3qwn68V6tz6mrUvWLMID9EfW5w+5/pjA</latexit><latexit sha1_base64="HcHYDTSfbVFeAkwWD92pGsd21wI=">AAACC3icbZDLSgMxFIYzXmu9jbp0E1qEFrTMiKCbQsGNyxZsO9KOJZOmbWgmMyRnhFILLt34Km5cKOLWF3Dn25heFtr6Q+DLf84hOX8QC67Bcb6tpeWV1bX11EZ6c2t7Z9fe26/pKFGUVWkkIuUFRDPBJasCB8G8WDESBoLVg/7luF6/Y0rzSF7DIGZ+SLqSdzglYKyWnSnnborOvXfchB4Dki9i9wR3c9PbLWAvn27ZWafgTIQXwZ1BFs1UbtlfzXZEk5BJoIJo3XCdGPwhUcCpYKN0M9EsJrRPuqxhUJKQaX842WWEj4zTxp1ImSMBT9zfE0MSaj0IA9MZEujp+drY/K/WSKBz4Q+5jBNgkk4f6iQCQ4THweA2V4yCGBggVHHzV0x7RBEKJr5xCO78yotQOy24hitn2VLlYRpHCh2iDMohF52jErpCZVRFFD2iZ/SK3qwn68V6tz6mrUvWLMID9EfW5w+5/pjA</latexit><latexit sha1_base64="HcHYDTSfbVFeAkwWD92pGsd21wI=">AAACC3icbZDLSgMxFIYzXmu9jbp0E1qEFrTMiKCbQsGNyxZsO9KOJZOmbWgmMyRnhFILLt34Km5cKOLWF3Dn25heFtr6Q+DLf84hOX8QC67Bcb6tpeWV1bX11EZ6c2t7Z9fe26/pKFGUVWkkIuUFRDPBJasCB8G8WDESBoLVg/7luF6/Y0rzSF7DIGZ+SLqSdzglYKyWnSnnborOvXfchB4Dki9i9wR3c9PbLWAvn27ZWafgTIQXwZ1BFs1UbtlfzXZEk5BJoIJo3XCdGPwhUcCpYKN0M9EsJrRPuqxhUJKQaX842WWEj4zTxp1ImSMBT9zfE0MSaj0IA9MZEujp+drY/K/WSKBz4Q+5jBNgkk4f6iQCQ4THweA2V4yCGBggVHHzV0x7RBEKJr5xCO78yotQOy24hitn2VLlYRpHCh2iDMohF52jErpCZVRFFD2iZ/SK3qwn68V6tz6mrUvWLMID9EfW5w+5/pjA</latexit><latexit sha1_base64="HcHYDTSfbVFeAkwWD92pGsd21wI=">AAACC3icbZDLSgMxFIYzXmu9jbp0E1qEFrTMiKCbQsGNyxZsO9KOJZOmbWgmMyRnhFILLt34Km5cKOLWF3Dn25heFtr6Q+DLf84hOX8QC67Bcb6tpeWV1bX11EZ6c2t7Z9fe26/pKFGUVWkkIuUFRDPBJasCB8G8WDESBoLVg/7luF6/Y0rzSF7DIGZ+SLqSdzglYKyWnSnnborOvXfchB4Dki9i9wR3c9PbLWAvn27ZWafgTIQXwZ1BFs1UbtlfzXZEk5BJoIJo3XCdGPwhUcCpYKN0M9EsJrRPuqxhUJKQaX842WWEj4zTxp1ImSMBT9zfE0MSaj0IA9MZEujp+drY/K/WSKBz4Q+5jBNgkk4f6iQCQ4THweA2V4yCGBggVHHzV0x7RBEKJr5xCO78yotQOy24hitn2VLlYRpHCh2iDMohF52jErpCZVRFFD2iZ/SK3qwn68V6tz6mrUvWLMID9EfW5w+5/pjA</latexit>

✓0 = 0
<latexit sha1_base64="ZAq+OIVrqdC1fQqAUdB3jJGULoE=">AAAB8XicbZDLSgNBEEVr4ivGV9Slm8EguAozIuhGCLhxmYB5YDKEnk5N0qSnZ+iuEUII+BFuXCji1r9x59/YeSw08ULD4VY1VXXDVApDnvft5NbWNza38tuFnd29/YPi4VHDJJnmWOeJTHQrZAalUFgnQRJbqUYWhxKb4fB2Wm8+ojYiUfc0SjGIWV+JSHBG1nro0ACJdb0br1sseWVvJncV/AWUYKFqt/jV6SU8i1ERl8yYtu+lFIyZJsElTgqdzGDK+JD1sW1RsRhNMJ5tPHHPrNNzo0Tbp8idub9/jFlszCgObWfMaGCWa1Pzv1o7o+g6GAuVZoSKzwdFmXQpcafnuz2hkZMcWWBcC7urywdMM042pIINwV8+eRUaF2Xfcu2yVKk9zePIwwmcwjn4cAUVuIMq1IGDgmd4hTfHOC/Ou/Mxb805iwiP4Y+czx/r0JDb</latexit><latexit sha1_base64="ZAq+OIVrqdC1fQqAUdB3jJGULoE=">AAAB8XicbZDLSgNBEEVr4ivGV9Slm8EguAozIuhGCLhxmYB5YDKEnk5N0qSnZ+iuEUII+BFuXCji1r9x59/YeSw08ULD4VY1VXXDVApDnvft5NbWNza38tuFnd29/YPi4VHDJJnmWOeJTHQrZAalUFgnQRJbqUYWhxKb4fB2Wm8+ojYiUfc0SjGIWV+JSHBG1nro0ACJdb0br1sseWVvJncV/AWUYKFqt/jV6SU8i1ERl8yYtu+lFIyZJsElTgqdzGDK+JD1sW1RsRhNMJ5tPHHPrNNzo0Tbp8idub9/jFlszCgObWfMaGCWa1Pzv1o7o+g6GAuVZoSKzwdFmXQpcafnuz2hkZMcWWBcC7urywdMM042pIINwV8+eRUaF2Xfcu2yVKk9zePIwwmcwjn4cAUVuIMq1IGDgmd4hTfHOC/Ou/Mxb805iwiP4Y+czx/r0JDb</latexit><latexit sha1_base64="ZAq+OIVrqdC1fQqAUdB3jJGULoE=">AAAB8XicbZDLSgNBEEVr4ivGV9Slm8EguAozIuhGCLhxmYB5YDKEnk5N0qSnZ+iuEUII+BFuXCji1r9x59/YeSw08ULD4VY1VXXDVApDnvft5NbWNza38tuFnd29/YPi4VHDJJnmWOeJTHQrZAalUFgnQRJbqUYWhxKb4fB2Wm8+ojYiUfc0SjGIWV+JSHBG1nro0ACJdb0br1sseWVvJncV/AWUYKFqt/jV6SU8i1ERl8yYtu+lFIyZJsElTgqdzGDK+JD1sW1RsRhNMJ5tPHHPrNNzo0Tbp8idub9/jFlszCgObWfMaGCWa1Pzv1o7o+g6GAuVZoSKzwdFmXQpcafnuz2hkZMcWWBcC7urywdMM042pIINwV8+eRUaF2Xfcu2yVKk9zePIwwmcwjn4cAUVuIMq1IGDgmd4hTfHOC/Ou/Mxb805iwiP4Y+czx/r0JDb</latexit><latexit sha1_base64="ZAq+OIVrqdC1fQqAUdB3jJGULoE=">AAAB8XicbZDLSgNBEEVr4ivGV9Slm8EguAozIuhGCLhxmYB5YDKEnk5N0qSnZ+iuEUII+BFuXCji1r9x59/YeSw08ULD4VY1VXXDVApDnvft5NbWNza38tuFnd29/YPi4VHDJJnmWOeJTHQrZAalUFgnQRJbqUYWhxKb4fB2Wm8+ojYiUfc0SjGIWV+JSHBG1nro0ACJdb0br1sseWVvJncV/AWUYKFqt/jV6SU8i1ERl8yYtu+lFIyZJsElTgqdzGDK+JD1sW1RsRhNMJ5tPHHPrNNzo0Tbp8idub9/jFlszCgObWfMaGCWa1Pzv1o7o+g6GAuVZoSKzwdFmXQpcafnuz2hkZMcWWBcC7urywdMM042pIINwV8+eRUaF2Xfcu2yVKk9zePIwwmcwjn4cAUVuIMq1IGDgmd4hTfHOC/Ou/Mxb805iwiP4Y+czx/r0JDb</latexit>

• If e✓
t
0X = 1

<latexit sha1_base64="ZQgwhu7g6lxARlldcHxhu1NpQqI=">AAAB+3icbZBLSwMxFIUzPmt9jXXpJlgEV2VGBN0IBTcuW7AP6GPIpHfa0MyD5I5YhgF/iRsXirj1j7jz35g+Ftp6IPBxzg25OX4ihUbH+bbW1jc2t7YLO8Xdvf2DQ/uo1NRxqjg0eCxj1faZBikiaKBACe1EAQt9CS1/fDvNWw+gtIije5wk0AvZMBKB4AyN5dkl6GddHAEyz+kjbec3rmeXnYozE10FdwFlslDNs7+6g5inIUTIJdO64zoJ9jKmUHAJebGbakgYH7MhdAxGLATdy2a75/TMOAMaxMqcCOnM/X0jY6HWk9A3kyHDkV7OpuZ/WSfF4LqXiShJESI+fyhIJcWYTougA6GAo5wYYFwJsyvlI6YYR1NX0ZTgLn95FZoXFddw/bJcrT/N6yiQE3JKzolLrkiV3JEaaRBOHskzeSVvVm69WO/Wx3x0zVpUeEz+yPr8AUsUlGI=</latexit><latexit sha1_base64="ZQgwhu7g6lxARlldcHxhu1NpQqI=">AAAB+3icbZBLSwMxFIUzPmt9jXXpJlgEV2VGBN0IBTcuW7AP6GPIpHfa0MyD5I5YhgF/iRsXirj1j7jz35g+Ftp6IPBxzg25OX4ihUbH+bbW1jc2t7YLO8Xdvf2DQ/uo1NRxqjg0eCxj1faZBikiaKBACe1EAQt9CS1/fDvNWw+gtIije5wk0AvZMBKB4AyN5dkl6GddHAEyz+kjbec3rmeXnYozE10FdwFlslDNs7+6g5inIUTIJdO64zoJ9jKmUHAJebGbakgYH7MhdAxGLATdy2a75/TMOAMaxMqcCOnM/X0jY6HWk9A3kyHDkV7OpuZ/WSfF4LqXiShJESI+fyhIJcWYTougA6GAo5wYYFwJsyvlI6YYR1NX0ZTgLn95FZoXFddw/bJcrT/N6yiQE3JKzolLrkiV3JEaaRBOHskzeSVvVm69WO/Wx3x0zVpUeEz+yPr8AUsUlGI=</latexit><latexit sha1_base64="ZQgwhu7g6lxARlldcHxhu1NpQqI=">AAAB+3icbZBLSwMxFIUzPmt9jXXpJlgEV2VGBN0IBTcuW7AP6GPIpHfa0MyD5I5YhgF/iRsXirj1j7jz35g+Ftp6IPBxzg25OX4ihUbH+bbW1jc2t7YLO8Xdvf2DQ/uo1NRxqjg0eCxj1faZBikiaKBACe1EAQt9CS1/fDvNWw+gtIije5wk0AvZMBKB4AyN5dkl6GddHAEyz+kjbec3rmeXnYozE10FdwFlslDNs7+6g5inIUTIJdO64zoJ9jKmUHAJebGbakgYH7MhdAxGLATdy2a75/TMOAMaxMqcCOnM/X0jY6HWk9A3kyHDkV7OpuZ/WSfF4LqXiShJESI+fyhIJcWYTougA6GAo5wYYFwJsyvlI6YYR1NX0ZTgLn95FZoXFddw/bJcrT/N6yiQE3JKzolLrkiV3JEaaRBOHskzeSVvVm69WO/Wx3x0zVpUeEz+yPr8AUsUlGI=</latexit><latexit sha1_base64="ZQgwhu7g6lxARlldcHxhu1NpQqI=">AAAB+3icbZBLSwMxFIUzPmt9jXXpJlgEV2VGBN0IBTcuW7AP6GPIpHfa0MyD5I5YhgF/iRsXirj1j7jz35g+Ftp6IPBxzg25OX4ihUbH+bbW1jc2t7YLO8Xdvf2DQ/uo1NRxqjg0eCxj1faZBikiaKBACe1EAQt9CS1/fDvNWw+gtIije5wk0AvZMBKB4AyN5dkl6GddHAEyz+kjbec3rmeXnYozE10FdwFlslDNs7+6g5inIUTIJdO64zoJ9jKmUHAJebGbakgYH7MhdAxGLATdy2a75/TMOAMaxMqcCOnM/X0jY6HWk9A3kyHDkV7OpuZ/WSfF4LqXiShJESI+fyhIJcWYTougA6GAo5wYYFwJsyvlI6YYR1NX0ZTgLn95FZoXFddw/bJcrT/N6yiQE3JKzolLrkiV3JEaaRBOHskzeSVvVm69WO/Wx3x0zVpUeEz+yPr8AUsUlGI=</latexit>

=
e✓

t
0X

e✓
t
0X + e✓tX

<latexit sha1_base64="8MMuEavQ9vYVpR65HVYmBylUS6Q=">AAACIXicbZDLSgMxFIYz9VbrrerSTbAIglBmRLAboeDGZQv2Ar2RSc+0oZkLyRmhDAWfxI2v4saFIt2JL2OmLaKtBwJ//v8ckvO5kRQabfvTyqytb2xuZbdzO7t7+wf5w6O6DmPFocZDGaqmyzRIEUANBUpoRgqY70pouKPbNG88gNIiDO5xHEHHZ4NAeIIzNFYvX7ppe4rxBLpJG4eArGd3sTmZLBsXP/cuUpPnevmCXbRnRVeFsxAFsqhKLz9t90Me+xAgl0zrlmNH2EmYQsElTHLtWEPE+IgNoGVkwHzQnWS24YSeGadPvVCZEyCdub8nEuZrPfZd0+kzHOrlLDX/y1oxeqVOIoIoRgj4/CEvlhRDmuKifaGAoxwbwbgS5q+UD5khhgZqCsFZXnlV1C+LjtHVq0K5+jjHkSUn5JScE4dckzK5IxVSI5w8kRfyRt6tZ+vV+rCm89aMtUB4TP6U9fUN8hClBw==</latexit><latexit sha1_base64="8MMuEavQ9vYVpR65HVYmBylUS6Q=">AAACIXicbZDLSgMxFIYz9VbrrerSTbAIglBmRLAboeDGZQv2Ar2RSc+0oZkLyRmhDAWfxI2v4saFIt2JL2OmLaKtBwJ//v8ckvO5kRQabfvTyqytb2xuZbdzO7t7+wf5w6O6DmPFocZDGaqmyzRIEUANBUpoRgqY70pouKPbNG88gNIiDO5xHEHHZ4NAeIIzNFYvX7ppe4rxBLpJG4eArGd3sTmZLBsXP/cuUpPnevmCXbRnRVeFsxAFsqhKLz9t90Me+xAgl0zrlmNH2EmYQsElTHLtWEPE+IgNoGVkwHzQnWS24YSeGadPvVCZEyCdub8nEuZrPfZd0+kzHOrlLDX/y1oxeqVOIoIoRgj4/CEvlhRDmuKifaGAoxwbwbgS5q+UD5khhgZqCsFZXnlV1C+LjtHVq0K5+jjHkSUn5JScE4dckzK5IxVSI5w8kRfyRt6tZ+vV+rCm89aMtUB4TP6U9fUN8hClBw==</latexit><latexit sha1_base64="8MMuEavQ9vYVpR65HVYmBylUS6Q=">AAACIXicbZDLSgMxFIYz9VbrrerSTbAIglBmRLAboeDGZQv2Ar2RSc+0oZkLyRmhDAWfxI2v4saFIt2JL2OmLaKtBwJ//v8ckvO5kRQabfvTyqytb2xuZbdzO7t7+wf5w6O6DmPFocZDGaqmyzRIEUANBUpoRgqY70pouKPbNG88gNIiDO5xHEHHZ4NAeIIzNFYvX7ppe4rxBLpJG4eArGd3sTmZLBsXP/cuUpPnevmCXbRnRVeFsxAFsqhKLz9t90Me+xAgl0zrlmNH2EmYQsElTHLtWEPE+IgNoGVkwHzQnWS24YSeGadPvVCZEyCdub8nEuZrPfZd0+kzHOrlLDX/y1oxeqVOIoIoRgj4/CEvlhRDmuKifaGAoxwbwbgS5q+UD5khhgZqCsFZXnlV1C+LjtHVq0K5+jjHkSUn5JScE4dckzK5IxVSI5w8kRfyRt6tZ+vV+rCm89aMtUB4TP6U9fUN8hClBw==</latexit><latexit sha1_base64="8MMuEavQ9vYVpR65HVYmBylUS6Q=">AAACIXicbZDLSgMxFIYz9VbrrerSTbAIglBmRLAboeDGZQv2Ar2RSc+0oZkLyRmhDAWfxI2v4saFIt2JL2OmLaKtBwJ//v8ckvO5kRQabfvTyqytb2xuZbdzO7t7+wf5w6O6DmPFocZDGaqmyzRIEUANBUpoRgqY70pouKPbNG88gNIiDO5xHEHHZ4NAeIIzNFYvX7ppe4rxBLpJG4eArGd3sTmZLBsXP/cuUpPnevmCXbRnRVeFsxAFsqhKLz9t90Me+xAgl0zrlmNH2EmYQsElTHLtWEPE+IgNoGVkwHzQnWS24YSeGadPvVCZEyCdub8nEuZrPfZd0+kzHOrlLDX/y1oxeqVOIoIoRgj4/CEvlhRDmuKifaGAoxwbwbgS5q+UD5khhgZqCsFZXnlV1C+LjtHVq0K5+jjHkSUn5JScE4dckzK5IxVSI5w8kRfyRt6tZ+vV+rCm89aMtUB4TP6U9fUN8hClBw==</latexit>

=
e✓

tX

e✓
t
0X + e✓tX

<latexit sha1_base64="otwa9jBn/htVZevoW6lCXBkXNaU=">AAACH3icbZDLSgMxFIYzXmu9VV26CRZBEMqMiLoRCm5ctmAv0BuZ9EwbmrmQnBHKUPBB3PgqblwoIu76NmbagrX1QODL/59Dcn43kkKjbY+tldW19Y3NzFZ2e2d3bz93cFjVYaw4VHgoQ1V3mQYpAqigQAn1SAHzXQk1d3CX+rVHUFqEwQMOI2j5rBcIT3CGRurkrm6bnmI8gXbSxD4ga2N9NPq9duxUOJ+zqfGznVzeLtiTosvgzCBPZlXq5L6b3ZDHPgTIJdO64dgRthKmUHAJo2wz1hAxPmA9aBgMmA+6lUz2G9FTo3SpFypzAqQTdX4iYb7WQ981nT7Dvl70UvE/rxGjd9NKRBDFCAGfPuTFkmJI07BoVyjgKIcGGFfC/JXyPjN5oYk0DcFZXHkZqhcFx3D5Ml8sP03jyJBjckLOiEOuSZHckxKpEE6eySt5Jx/Wi/VmfVpf09YVaxbhEflT1vgHrBCkZA==</latexit><latexit sha1_base64="otwa9jBn/htVZevoW6lCXBkXNaU=">AAACH3icbZDLSgMxFIYzXmu9VV26CRZBEMqMiLoRCm5ctmAv0BuZ9EwbmrmQnBHKUPBB3PgqblwoIu76NmbagrX1QODL/59Dcn43kkKjbY+tldW19Y3NzFZ2e2d3bz93cFjVYaw4VHgoQ1V3mQYpAqigQAn1SAHzXQk1d3CX+rVHUFqEwQMOI2j5rBcIT3CGRurkrm6bnmI8gXbSxD4ga2N9NPq9duxUOJ+zqfGznVzeLtiTosvgzCBPZlXq5L6b3ZDHPgTIJdO64dgRthKmUHAJo2wz1hAxPmA9aBgMmA+6lUz2G9FTo3SpFypzAqQTdX4iYb7WQ981nT7Dvl70UvE/rxGjd9NKRBDFCAGfPuTFkmJI07BoVyjgKIcGGFfC/JXyPjN5oYk0DcFZXHkZqhcFx3D5Ml8sP03jyJBjckLOiEOuSZHckxKpEE6eySt5Jx/Wi/VmfVpf09YVaxbhEflT1vgHrBCkZA==</latexit><latexit sha1_base64="otwa9jBn/htVZevoW6lCXBkXNaU=">AAACH3icbZDLSgMxFIYzXmu9VV26CRZBEMqMiLoRCm5ctmAv0BuZ9EwbmrmQnBHKUPBB3PgqblwoIu76NmbagrX1QODL/59Dcn43kkKjbY+tldW19Y3NzFZ2e2d3bz93cFjVYaw4VHgoQ1V3mQYpAqigQAn1SAHzXQk1d3CX+rVHUFqEwQMOI2j5rBcIT3CGRurkrm6bnmI8gXbSxD4ga2N9NPq9duxUOJ+zqfGznVzeLtiTosvgzCBPZlXq5L6b3ZDHPgTIJdO64dgRthKmUHAJo2wz1hAxPmA9aBgMmA+6lUz2G9FTo3SpFypzAqQTdX4iYb7WQ981nT7Dvl70UvE/rxGjd9NKRBDFCAGfPuTFkmJI07BoVyjgKIcGGFfC/JXyPjN5oYk0DcFZXHkZqhcFx3D5Ml8sP03jyJBjckLOiEOuSZHckxKpEE6eySt5Jx/Wi/VmfVpf09YVaxbhEflT1vgHrBCkZA==</latexit><latexit sha1_base64="otwa9jBn/htVZevoW6lCXBkXNaU=">AAACH3icbZDLSgMxFIYzXmu9VV26CRZBEMqMiLoRCm5ctmAv0BuZ9EwbmrmQnBHKUPBB3PgqblwoIu76NmbagrX1QODL/59Dcn43kkKjbY+tldW19Y3NzFZ2e2d3bz93cFjVYaw4VHgoQ1V3mQYpAqigQAn1SAHzXQk1d3CX+rVHUFqEwQMOI2j5rBcIT3CGRurkrm6bnmI8gXbSxD4ga2N9NPq9duxUOJ+zqfGznVzeLtiTosvgzCBPZlXq5L6b3ZDHPgTIJdO64dgRthKmUHAJo2wz1hAxPmA9aBgMmA+6lUz2G9FTo3SpFypzAqQTdX4iYb7WQ981nT7Dvl70UvE/rxGjd9NKRBDFCAGfPuTFkmJI07BoVyjgKIcGGFfC/JXyPjN5oYk0DcFZXHkZqhcFx3D5Ml8sP03jyJBjckLOiEOuSZHckxKpEE6eySt5Jx/Wi/VmfVpf09YVaxbhEflT1vgHrBCkZA==</latexit>



A High-Level View:Binary Classification

X(i)
<latexit sha1_base64="MjqFAalAQkjNJEVy7A4EJnNF3kw=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHghe9VbAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GN/M6u0nVJrH8sFMEvQjOpQ85Iwaa7U7j1mVn0/75Ypbc+ciq+DlUIFcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdi5JGqP1svu6UnFlnQMJY2ScNmbu/JzIaaT2JAtsZUTPSy7WZ+V+tm5rw2s+4TFKDki0+ClNBTExmt5MBV8iMmFigTHG7K2EjqigzNqGSDcFbPnkVWhc1z/L9ZaV+l8dRhBM4hSp4cAV1uIUGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx+9DY8v</latexit><latexit sha1_base64="MjqFAalAQkjNJEVy7A4EJnNF3kw=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHghe9VbAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GN/M6u0nVJrH8sFMEvQjOpQ85Iwaa7U7j1mVn0/75Ypbc+ciq+DlUIFcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdi5JGqP1svu6UnFlnQMJY2ScNmbu/JzIaaT2JAtsZUTPSy7WZ+V+tm5rw2s+4TFKDki0+ClNBTExmt5MBV8iMmFigTHG7K2EjqigzNqGSDcFbPnkVWhc1z/L9ZaV+l8dRhBM4hSp4cAV1uIUGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx+9DY8v</latexit><latexit sha1_base64="MjqFAalAQkjNJEVy7A4EJnNF3kw=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHghe9VbAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GN/M6u0nVJrH8sFMEvQjOpQ85Iwaa7U7j1mVn0/75Ypbc+ciq+DlUIFcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdi5JGqP1svu6UnFlnQMJY2ScNmbu/JzIaaT2JAtsZUTPSy7WZ+V+tm5rw2s+4TFKDki0+ClNBTExmt5MBV8iMmFigTHG7K2EjqigzNqGSDcFbPnkVWhc1z/L9ZaV+l8dRhBM4hSp4cAV1uIUGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx+9DY8v</latexit><latexit sha1_base64="MjqFAalAQkjNJEVy7A4EJnNF3kw=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHghe9VbAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GN/M6u0nVJrH8sFMEvQjOpQ85Iwaa7U7j1mVn0/75Ypbc+ciq+DlUIFcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdi5JGqP1svu6UnFlnQMJY2ScNmbu/JzIaaT2JAtsZUTPSy7WZ+V+tm5rw2s+4TFKDki0+ClNBTExmt5MBV8iMmFigTHG7K2EjqigzNqGSDcFbPnkVWhc1z/L9ZaV+l8dRhBM4hSp4cAV1uIUGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx+9DY8v</latexit>

Soft-Max 
Function

How to extend this to the multi label classification?

✓tX
<latexit sha1_base64="vfzqxATVqdVqpf0+RH+I4wwtfw8=">AAAB8XicbZA9SwNBEIbn/IzxK2ppsxgEq3AngpYBG+0imA9MYtjbTJIle3vH7pwQQv6FjYUitv4bO/+Nm+QKTXxh4eGdGXbmDRMlLfn+t7eyura+sZnbym/v7O7tFw4OazZOjcCqiFVsGiG3qKTGKklS2EgM8ihUWA+H19N6/QmNlbG+p1GC7Yj3texJwclZDy0aIPFHYo1OoeiX/JnYMgQZFCFTpVP4anVjkUaoSShubTPwE2qPuSEpFE7yrdRiwsWQ97HpUPMIbXs823jCTp3TZb3YuKeJzdzfE2MeWTuKQtcZcRrYxdrU/K/WTKl31R5LnaSEWsw/6qWKUcym57OuNChIjRxwYaTblYkBN1yQCynvQggWT16G2nkpcHx3USzfZnHk4BhO4AwCuIQy3EAFqiBAwzO8wptnvRfv3fuYt6542cwR/JH3+QM6F5Ch</latexit><latexit sha1_base64="vfzqxATVqdVqpf0+RH+I4wwtfw8=">AAAB8XicbZA9SwNBEIbn/IzxK2ppsxgEq3AngpYBG+0imA9MYtjbTJIle3vH7pwQQv6FjYUitv4bO/+Nm+QKTXxh4eGdGXbmDRMlLfn+t7eyura+sZnbym/v7O7tFw4OazZOjcCqiFVsGiG3qKTGKklS2EgM8ihUWA+H19N6/QmNlbG+p1GC7Yj3texJwclZDy0aIPFHYo1OoeiX/JnYMgQZFCFTpVP4anVjkUaoSShubTPwE2qPuSEpFE7yrdRiwsWQ97HpUPMIbXs823jCTp3TZb3YuKeJzdzfE2MeWTuKQtcZcRrYxdrU/K/WTKl31R5LnaSEWsw/6qWKUcym57OuNChIjRxwYaTblYkBN1yQCynvQggWT16G2nkpcHx3USzfZnHk4BhO4AwCuIQy3EAFqiBAwzO8wptnvRfv3fuYt6542cwR/JH3+QM6F5Ch</latexit><latexit sha1_base64="vfzqxATVqdVqpf0+RH+I4wwtfw8=">AAAB8XicbZA9SwNBEIbn/IzxK2ppsxgEq3AngpYBG+0imA9MYtjbTJIle3vH7pwQQv6FjYUitv4bO/+Nm+QKTXxh4eGdGXbmDRMlLfn+t7eyura+sZnbym/v7O7tFw4OazZOjcCqiFVsGiG3qKTGKklS2EgM8ihUWA+H19N6/QmNlbG+p1GC7Yj3texJwclZDy0aIPFHYo1OoeiX/JnYMgQZFCFTpVP4anVjkUaoSShubTPwE2qPuSEpFE7yrdRiwsWQ97HpUPMIbXs823jCTp3TZb3YuKeJzdzfE2MeWTuKQtcZcRrYxdrU/K/WTKl31R5LnaSEWsw/6qWKUcym57OuNChIjRxwYaTblYkBN1yQCynvQggWT16G2nkpcHx3USzfZnHk4BhO4AwCuIQy3EAFqiBAwzO8wptnvRfv3fuYt6542cwR/JH3+QM6F5Ch</latexit><latexit sha1_base64="vfzqxATVqdVqpf0+RH+I4wwtfw8=">AAAB8XicbZA9SwNBEIbn/IzxK2ppsxgEq3AngpYBG+0imA9MYtjbTJIle3vH7pwQQv6FjYUitv4bO/+Nm+QKTXxh4eGdGXbmDRMlLfn+t7eyura+sZnbym/v7O7tFw4OazZOjcCqiFVsGiG3qKTGKklS2EgM8ihUWA+H19N6/QmNlbG+p1GC7Yj3texJwclZDy0aIPFHYo1OoeiX/JnYMgQZFCFTpVP4anVjkUaoSShubTPwE2qPuSEpFE7yrdRiwsWQ97HpUPMIbXs823jCTp3TZb3YuKeJzdzfE2MeWTuKQtcZcRrYxdrU/K/WTKl31R5LnaSEWsw/6qWKUcym57OuNChIjRxwYaTblYkBN1yQCynvQggWT16G2nkpcHx3USzfZnHk4BhO4AwCuIQy3EAFqiBAwzO8wptnvRfv3fuYt6542cwR/JH3+QM6F5Ch</latexit>

Linear functions

✓t0X
<latexit sha1_base64="J7Jsw0qneDf7df/lG3ZzaUzlRqs=">AAAB83icbZBLSwMxFIXv+Kz1VXXpJlgEV2VGBF0W3LhswT6gHUsmvdOGZh4kd4QyFPwVblwo4tY/485/Y/pYaOuBwMc5N+TmBKmShlz321lb39jc2i7sFHf39g8OS0fHTZNkWmBDJCrR7YAbVDLGBklS2E418ihQ2ApGt9O89YjayCS+p3GKfsQHsQyl4GStbpeGSLznPhBr90plt+LOxFbBW0AZFqr1Sl/dfiKyCGMSihvT8dyU/JxrkkLhpNjNDKZcjPgAOxZjHqHx89nOE3ZunT4LE21PTGzm/r6R88iYcRTYyYjT0CxnU/O/rJNReOPnMk4zwljMHwozxShh0wJYX2oUpMYWuNDS7srEkGsuyNZUtCV4y19eheZlxbNcvypX60/zOgpwCmdwAR5cQxXuoAYNEJDCM7zCm5M5L8678zEfXXMWFZ7AHzmfP4y3kcw=</latexit><latexit sha1_base64="J7Jsw0qneDf7df/lG3ZzaUzlRqs=">AAAB83icbZBLSwMxFIXv+Kz1VXXpJlgEV2VGBF0W3LhswT6gHUsmvdOGZh4kd4QyFPwVblwo4tY/485/Y/pYaOuBwMc5N+TmBKmShlz321lb39jc2i7sFHf39g8OS0fHTZNkWmBDJCrR7YAbVDLGBklS2E418ihQ2ApGt9O89YjayCS+p3GKfsQHsQyl4GStbpeGSLznPhBr90plt+LOxFbBW0AZFqr1Sl/dfiKyCGMSihvT8dyU/JxrkkLhpNjNDKZcjPgAOxZjHqHx89nOE3ZunT4LE21PTGzm/r6R88iYcRTYyYjT0CxnU/O/rJNReOPnMk4zwljMHwozxShh0wJYX2oUpMYWuNDS7srEkGsuyNZUtCV4y19eheZlxbNcvypX60/zOgpwCmdwAR5cQxXuoAYNEJDCM7zCm5M5L8678zEfXXMWFZ7AHzmfP4y3kcw=</latexit><latexit sha1_base64="J7Jsw0qneDf7df/lG3ZzaUzlRqs=">AAAB83icbZBLSwMxFIXv+Kz1VXXpJlgEV2VGBF0W3LhswT6gHUsmvdOGZh4kd4QyFPwVblwo4tY/485/Y/pYaOuBwMc5N+TmBKmShlz321lb39jc2i7sFHf39g8OS0fHTZNkWmBDJCrR7YAbVDLGBklS2E418ihQ2ApGt9O89YjayCS+p3GKfsQHsQyl4GStbpeGSLznPhBr90plt+LOxFbBW0AZFqr1Sl/dfiKyCGMSihvT8dyU/JxrkkLhpNjNDKZcjPgAOxZjHqHx89nOE3ZunT4LE21PTGzm/r6R88iYcRTYyYjT0CxnU/O/rJNReOPnMk4zwljMHwozxShh0wJYX2oUpMYWuNDS7srEkGsuyNZUtCV4y19eheZlxbNcvypX60/zOgpwCmdwAR5cQxXuoAYNEJDCM7zCm5M5L8678zEfXXMWFZ7AHzmfP4y3kcw=</latexit><latexit sha1_base64="J7Jsw0qneDf7df/lG3ZzaUzlRqs=">AAAB83icbZBLSwMxFIXv+Kz1VXXpJlgEV2VGBF0W3LhswT6gHUsmvdOGZh4kd4QyFPwVblwo4tY/485/Y/pYaOuBwMc5N+TmBKmShlz321lb39jc2i7sFHf39g8OS0fHTZNkWmBDJCrR7YAbVDLGBklS2E418ihQ2ApGt9O89YjayCS+p3GKfsQHsQyl4GStbpeGSLznPhBr90plt+LOxFbBW0AZFqr1Sl/dfiKyCGMSihvT8dyU/JxrkkLhpNjNDKZcjPgAOxZjHqHx89nOE3ZunT4LE21PTGzm/r6R88iYcRTYyYjT0CxnU/O/rJNReOPnMk4zwljMHwozxShh0wJYX2oUpMYWuNDS7srEkGsuyNZUtCV4y19eheZlxbNcvypX60/zOgpwCmdwAR5cQxXuoAYNEJDCM7zCm5M5L8678zEfXXMWFZ7AHzmfP4y3kcw=</latexit>
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<latexit sha1_base64="otwa9jBn/htVZevoW6lCXBkXNaU=">AAACH3icbZDLSgMxFIYzXmu9VV26CRZBEMqMiLoRCm5ctmAv0BuZ9EwbmrmQnBHKUPBB3PgqblwoIu76NmbagrX1QODL/59Dcn43kkKjbY+tldW19Y3NzFZ2e2d3bz93cFjVYaw4VHgoQ1V3mQYpAqigQAn1SAHzXQk1d3CX+rVHUFqEwQMOI2j5rBcIT3CGRurkrm6bnmI8gXbSxD4ga2N9NPq9duxUOJ+zqfGznVzeLtiTosvgzCBPZlXq5L6b3ZDHPgTIJdO64dgRthKmUHAJo2wz1hAxPmA9aBgMmA+6lUz2G9FTo3SpFypzAqQTdX4iYb7WQ981nT7Dvl70UvE/rxGjd9NKRBDFCAGfPuTFkmJI07BoVyjgKIcGGFfC/JXyPjN5oYk0DcFZXHkZqhcFx3D5Ml8sP03jyJBjckLOiEOuSZHckxKpEE6eySt5Jx/Wi/VmfVpf09YVaxbhEflT1vgHrBCkZA==</latexit><latexit sha1_base64="otwa9jBn/htVZevoW6lCXBkXNaU=">AAACH3icbZDLSgMxFIYzXmu9VV26CRZBEMqMiLoRCm5ctmAv0BuZ9EwbmrmQnBHKUPBB3PgqblwoIu76NmbagrX1QODL/59Dcn43kkKjbY+tldW19Y3NzFZ2e2d3bz93cFjVYaw4VHgoQ1V3mQYpAqigQAn1SAHzXQk1d3CX+rVHUFqEwQMOI2j5rBcIT3CGRurkrm6bnmI8gXbSxD4ga2N9NPq9duxUOJ+zqfGznVzeLtiTosvgzCBPZlXq5L6b3ZDHPgTIJdO64dgRthKmUHAJo2wz1hAxPmA9aBgMmA+6lUz2G9FTo3SpFypzAqQTdX4iYb7WQ981nT7Dvl70UvE/rxGjd9NKRBDFCAGfPuTFkmJI07BoVyjgKIcGGFfC/JXyPjN5oYk0DcFZXHkZqhcFx3D5Ml8sP03jyJBjckLOiEOuSZHckxKpEE6eySt5Jx/Wi/VmfVpf09YVaxbhEflT1vgHrBCkZA==</latexit><latexit sha1_base64="otwa9jBn/htVZevoW6lCXBkXNaU=">AAACH3icbZDLSgMxFIYzXmu9VV26CRZBEMqMiLoRCm5ctmAv0BuZ9EwbmrmQnBHKUPBB3PgqblwoIu76NmbagrX1QODL/59Dcn43kkKjbY+tldW19Y3NzFZ2e2d3bz93cFjVYaw4VHgoQ1V3mQYpAqigQAn1SAHzXQk1d3CX+rVHUFqEwQMOI2j5rBcIT3CGRurkrm6bnmI8gXbSxD4ga2N9NPq9duxUOJ+zqfGznVzeLtiTosvgzCBPZlXq5L6b3ZDHPgTIJdO64dgRthKmUHAJo2wz1hAxPmA9aBgMmA+6lUz2G9FTo3SpFypzAqQTdX4iYb7WQ981nT7Dvl70UvE/rxGjd9NKRBDFCAGfPuTFkmJI07BoVyjgKIcGGFfC/JXyPjN5oYk0DcFZXHkZqhcFx3D5Ml8sP03jyJBjckLOiEOuSZHckxKpEE6eySt5Jx/Wi/VmfVpf09YVaxbhEflT1vgHrBCkZA==</latexit><latexit sha1_base64="otwa9jBn/htVZevoW6lCXBkXNaU=">AAACH3icbZDLSgMxFIYzXmu9VV26CRZBEMqMiLoRCm5ctmAv0BuZ9EwbmrmQnBHKUPBB3PgqblwoIu76NmbagrX1QODL/59Dcn43kkKjbY+tldW19Y3NzFZ2e2d3bz93cFjVYaw4VHgoQ1V3mQYpAqigQAn1SAHzXQk1d3CX+rVHUFqEwQMOI2j5rBcIT3CGRurkrm6bnmI8gXbSxD4ga2N9NPq9duxUOJ+zqfGznVzeLtiTosvgzCBPZlXq5L6b3ZDHPgTIJdO64dgRthKmUHAJo2wz1hAxPmA9aBgMmA+6lUz2G9FTo3SpFypzAqQTdX4iYb7WQ981nT7Dvl70UvE/rxGjd9NKRBDFCAGfPuTFkmJI07BoVyjgKIcGGFfC/JXyPjN5oYk0DcFZXHkZqhcFx3D5Ml8sP03jyJBjckLOiEOuSZHckxKpEE6eySt5Jx/Wi/VmfVpf09YVaxbhEflT1vgHrBCkZA==</latexit>
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<latexit sha1_base64="8MMuEavQ9vYVpR65HVYmBylUS6Q=">AAACIXicbZDLSgMxFIYz9VbrrerSTbAIglBmRLAboeDGZQv2Ar2RSc+0oZkLyRmhDAWfxI2v4saFIt2JL2OmLaKtBwJ//v8ckvO5kRQabfvTyqytb2xuZbdzO7t7+wf5w6O6DmPFocZDGaqmyzRIEUANBUpoRgqY70pouKPbNG88gNIiDO5xHEHHZ4NAeIIzNFYvX7ppe4rxBLpJG4eArGd3sTmZLBsXP/cuUpPnevmCXbRnRVeFsxAFsqhKLz9t90Me+xAgl0zrlmNH2EmYQsElTHLtWEPE+IgNoGVkwHzQnWS24YSeGadPvVCZEyCdub8nEuZrPfZd0+kzHOrlLDX/y1oxeqVOIoIoRgj4/CEvlhRDmuKifaGAoxwbwbgS5q+UD5khhgZqCsFZXnlV1C+LjtHVq0K5+jjHkSUn5JScE4dckzK5IxVSI5w8kRfyRt6tZ+vV+rCm89aMtUB4TP6U9fUN8hClBw==</latexit><latexit sha1_base64="8MMuEavQ9vYVpR65HVYmBylUS6Q=">AAACIXicbZDLSgMxFIYz9VbrrerSTbAIglBmRLAboeDGZQv2Ar2RSc+0oZkLyRmhDAWfxI2v4saFIt2JL2OmLaKtBwJ//v8ckvO5kRQabfvTyqytb2xuZbdzO7t7+wf5w6O6DmPFocZDGaqmyzRIEUANBUpoRgqY70pouKPbNG88gNIiDO5xHEHHZ4NAeIIzNFYvX7ppe4rxBLpJG4eArGd3sTmZLBsXP/cuUpPnevmCXbRnRVeFsxAFsqhKLz9t90Me+xAgl0zrlmNH2EmYQsElTHLtWEPE+IgNoGVkwHzQnWS24YSeGadPvVCZEyCdub8nEuZrPfZd0+kzHOrlLDX/y1oxeqVOIoIoRgj4/CEvlhRDmuKifaGAoxwbwbgS5q+UD5khhgZqCsFZXnlV1C+LjtHVq0K5+jjHkSUn5JScE4dckzK5IxVSI5w8kRfyRt6tZ+vV+rCm89aMtUB4TP6U9fUN8hClBw==</latexit><latexit sha1_base64="8MMuEavQ9vYVpR65HVYmBylUS6Q=">AAACIXicbZDLSgMxFIYz9VbrrerSTbAIglBmRLAboeDGZQv2Ar2RSc+0oZkLyRmhDAWfxI2v4saFIt2JL2OmLaKtBwJ//v8ckvO5kRQabfvTyqytb2xuZbdzO7t7+wf5w6O6DmPFocZDGaqmyzRIEUANBUpoRgqY70pouKPbNG88gNIiDO5xHEHHZ4NAeIIzNFYvX7ppe4rxBLpJG4eArGd3sTmZLBsXP/cuUpPnevmCXbRnRVeFsxAFsqhKLz9t90Me+xAgl0zrlmNH2EmYQsElTHLtWEPE+IgNoGVkwHzQnWS24YSeGadPvVCZEyCdub8nEuZrPfZd0+kzHOrlLDX/y1oxeqVOIoIoRgj4/CEvlhRDmuKifaGAoxwbwbgS5q+UD5khhgZqCsFZXnlV1C+LjtHVq0K5+jjHkSUn5JScE4dckzK5IxVSI5w8kRfyRt6tZ+vV+rCm89aMtUB4TP6U9fUN8hClBw==</latexit><latexit sha1_base64="8MMuEavQ9vYVpR65HVYmBylUS6Q=">AAACIXicbZDLSgMxFIYz9VbrrerSTbAIglBmRLAboeDGZQv2Ar2RSc+0oZkLyRmhDAWfxI2v4saFIt2JL2OmLaKtBwJ//v8ckvO5kRQabfvTyqytb2xuZbdzO7t7+wf5w6O6DmPFocZDGaqmyzRIEUANBUpoRgqY70pouKPbNG88gNIiDO5xHEHHZ4NAeIIzNFYvX7ppe4rxBLpJG4eArGd3sTmZLBsXP/cuUpPnevmCXbRnRVeFsxAFsqhKLz9t90Me+xAgl0zrlmNH2EmYQsElTHLtWEPE+IgNoGVkwHzQnWS24YSeGadPvVCZEyCdub8nEuZrPfZd0+kzHOrlLDX/y1oxeqVOIoIoRgj4/CEvlhRDmuKifaGAoxwbwbgS5q+UD5khhgZqCsFZXnlV1C+LjtHVq0K5+jjHkSUn5JScE4dckzK5IxVSI5w8kRfyRt6tZ+vV+rCm89aMtUB4TP6U9fUN8hClBw==</latexit>



Multi-Label Classification

X(i)
<latexit sha1_base64="MjqFAalAQkjNJEVy7A4EJnNF3kw=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHghe9VbAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GN/M6u0nVJrH8sFMEvQjOpQ85Iwaa7U7j1mVn0/75Ypbc+ciq+DlUIFcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdi5JGqP1svu6UnFlnQMJY2ScNmbu/JzIaaT2JAtsZUTPSy7WZ+V+tm5rw2s+4TFKDki0+ClNBTExmt5MBV8iMmFigTHG7K2EjqigzNqGSDcFbPnkVWhc1z/L9ZaV+l8dRhBM4hSp4cAV1uIUGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx+9DY8v</latexit><latexit sha1_base64="MjqFAalAQkjNJEVy7A4EJnNF3kw=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHghe9VbAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GN/M6u0nVJrH8sFMEvQjOpQ85Iwaa7U7j1mVn0/75Ypbc+ciq+DlUIFcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdi5JGqP1svu6UnFlnQMJY2ScNmbu/JzIaaT2JAtsZUTPSy7WZ+V+tm5rw2s+4TFKDki0+ClNBTExmt5MBV8iMmFigTHG7K2EjqigzNqGSDcFbPnkVWhc1z/L9ZaV+l8dRhBM4hSp4cAV1uIUGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx+9DY8v</latexit><latexit sha1_base64="MjqFAalAQkjNJEVy7A4EJnNF3kw=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHghe9VbAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GN/M6u0nVJrH8sFMEvQjOpQ85Iwaa7U7j1mVn0/75Ypbc+ciq+DlUIFcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdi5JGqP1svu6UnFlnQMJY2ScNmbu/JzIaaT2JAtsZUTPSy7WZ+V+tm5rw2s+4TFKDki0+ClNBTExmt5MBV8iMmFigTHG7K2EjqigzNqGSDcFbPnkVWhc1z/L9ZaV+l8dRhBM4hSp4cAV1uIUGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx+9DY8v</latexit><latexit sha1_base64="MjqFAalAQkjNJEVy7A4EJnNF3kw=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFqJeSiKDHghe9VbAf0May2U7apZtN2N0IJfRHePGgiFd/jzf/jds2B219YeHhnRl25g0SwbVx3W+nsLa+sblV3C7t7O7tH5QPj1o6ThXDJotFrDoB1Si4xKbhRmAnUUijQGA7GN/M6u0nVJrH8sFMEvQjOpQ85Iwaa7U7j1mVn0/75Ypbc+ciq+DlUIFcjX75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdi5JGqP1svu6UnFlnQMJY2ScNmbu/JzIaaT2JAtsZUTPSy7WZ+V+tm5rw2s+4TFKDki0+ClNBTExmt5MBV8iMmFigTHG7K2EjqigzNqGSDcFbPnkVWhc1z/L9ZaV+l8dRhBM4hSp4cAV1uIUGNIHBGJ7hFd6cxHlx3p2PRWvByWeO4Y+czx+9DY8v</latexit>

Soft-Max 
Function

Linear functions

✓t0X
<latexit sha1_base64="qts3lCWhn2qhqZQb1S55lf9PpH0=">AAAB83icbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY8KK3CvYDmlg220m7dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0vLDy8M8PMvmEqhUHX/XZKa+sbm1vl7crO7t7+QfXwqG2STHNo8UQmuhsyA1IoaKFACd1UA4tDCZ1wfDOrd55AG5GoB5ykEMRsqEQkOENr+T6OAFnffUTa7Vdrbt2di66CV0CNFGr2q1/+IOFZDAq5ZMb0PDfFIGcaBZcwrfiZgZTxMRtCz6JiMZggn988pWfWGdAo0fYppHP390TOYmMmcWg7Y4Yjs1ybmf/VehlG10EuVJohKL5YFGWSYkJnAdCB0MBRTiwwroW9lfIR04yjjaliQ/CWv7wK7Yu6Z/n+sta4K+IokxNySs6JR65Ig9ySJmkRTlLyTF7Jm5M5L86787FoLTnFzDH5I+fzB2RPkUQ=</latexit><latexit sha1_base64="qts3lCWhn2qhqZQb1S55lf9PpH0=">AAAB83icbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY8KK3CvYDmlg220m7dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0vLDy8M8PMvmEqhUHX/XZKa+sbm1vl7crO7t7+QfXwqG2STHNo8UQmuhsyA1IoaKFACd1UA4tDCZ1wfDOrd55AG5GoB5ykEMRsqEQkOENr+T6OAFnffUTa7Vdrbt2di66CV0CNFGr2q1/+IOFZDAq5ZMb0PDfFIGcaBZcwrfiZgZTxMRtCz6JiMZggn988pWfWGdAo0fYppHP390TOYmMmcWg7Y4Yjs1ybmf/VehlG10EuVJohKL5YFGWSYkJnAdCB0MBRTiwwroW9lfIR04yjjaliQ/CWv7wK7Yu6Z/n+sta4K+IokxNySs6JR65Ig9ySJmkRTlLyTF7Jm5M5L86787FoLTnFzDH5I+fzB2RPkUQ=</latexit><latexit sha1_base64="qts3lCWhn2qhqZQb1S55lf9PpH0=">AAAB83icbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY8KK3CvYDmlg220m7dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0vLDy8M8PMvmEqhUHX/XZKa+sbm1vl7crO7t7+QfXwqG2STHNo8UQmuhsyA1IoaKFACd1UA4tDCZ1wfDOrd55AG5GoB5ykEMRsqEQkOENr+T6OAFnffUTa7Vdrbt2di66CV0CNFGr2q1/+IOFZDAq5ZMb0PDfFIGcaBZcwrfiZgZTxMRtCz6JiMZggn988pWfWGdAo0fYppHP390TOYmMmcWg7Y4Yjs1ybmf/VehlG10EuVJohKL5YFGWSYkJnAdCB0MBRTiwwroW9lfIR04yjjaliQ/CWv7wK7Yu6Z/n+sta4K+IokxNySs6JR65Ig9ySJmkRTlLyTF7Jm5M5L86787FoLTnFzDH5I+fzB2RPkUQ=</latexit><latexit sha1_base64="qts3lCWhn2qhqZQb1S55lf9PpH0=">AAAB83icbZBNS8NAEIY39avWr6pHL4tF8FQSEfRY8KK3CvYDmlg220m7dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0vLDy8M8PMvmEqhUHX/XZKa+sbm1vl7crO7t7+QfXwqG2STHNo8UQmuhsyA1IoaKFACd1UA4tDCZ1wfDOrd55AG5GoB5ykEMRsqEQkOENr+T6OAFnffUTa7Vdrbt2di66CV0CNFGr2q1/+IOFZDAq5ZMb0PDfFIGcaBZcwrfiZgZTxMRtCz6JiMZggn988pWfWGdAo0fYppHP390TOYmMmcWg7Y4Yjs1ybmf/VehlG10EuVJohKL5YFGWSYkJnAdCB0MBRTiwwroW9lfIR04yjjaliQ/CWv7wK7Yu6Z/n+sta4K+IokxNySs6JR65Ig9ySJmkRTlLyTF7Jm5M5L86787FoLTnFzDH5I+fzB2RPkUQ=</latexit>

✓t1X
<latexit sha1_base64="3o33rvh6JgJZe8JI0qZoWIPo8fM=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY8KK3CvYDmlg22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0vLDy8M8PMvmEqhUHX/XZKa+sbm1vl7crO7t7+QfXwqG2STDPeYolMdDekhkuheAsFSt5NNadxKHknHN/M6p0nro1I1ANOUh7EdKhEJBhFa/k+jjjSvveIpNuv1ty6OxdZBa+AGhRq9qtf/iBhWcwVMkmN6XluikFONQom+bTiZ4anlI3pkPcsKhpzE+Tzm6fkzDoDEiXaPoVk7v6eyGlszCQObWdMcWSWazPzv1ovw+g6yIVKM+SKLRZFmSSYkFkAZCA0ZygnFijTwt5K2IhqytDGVLEheMtfXoX2Rd2zfH9Za9wVcZThBE7hHDy4ggbcQhNawCCFZ3iFNydzXpx352PRWnKKmWP4I+fzB2XXkUU=</latexit><latexit sha1_base64="3o33rvh6JgJZe8JI0qZoWIPo8fM=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY8KK3CvYDmlg22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0vLDy8M8PMvmEqhUHX/XZKa+sbm1vl7crO7t7+QfXwqG2STDPeYolMdDekhkuheAsFSt5NNadxKHknHN/M6p0nro1I1ANOUh7EdKhEJBhFa/k+jjjSvveIpNuv1ty6OxdZBa+AGhRq9qtf/iBhWcwVMkmN6XluikFONQom+bTiZ4anlI3pkPcsKhpzE+Tzm6fkzDoDEiXaPoVk7v6eyGlszCQObWdMcWSWazPzv1ovw+g6yIVKM+SKLRZFmSSYkFkAZCA0ZygnFijTwt5K2IhqytDGVLEheMtfXoX2Rd2zfH9Za9wVcZThBE7hHDy4ggbcQhNawCCFZ3iFNydzXpx352PRWnKKmWP4I+fzB2XXkUU=</latexit><latexit sha1_base64="3o33rvh6JgJZe8JI0qZoWIPo8fM=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY8KK3CvYDmlg22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0vLDy8M8PMvmEqhUHX/XZKa+sbm1vl7crO7t7+QfXwqG2STDPeYolMdDekhkuheAsFSt5NNadxKHknHN/M6p0nro1I1ANOUh7EdKhEJBhFa/k+jjjSvveIpNuv1ty6OxdZBa+AGhRq9qtf/iBhWcwVMkmN6XluikFONQom+bTiZ4anlI3pkPcsKhpzE+Tzm6fkzDoDEiXaPoVk7v6eyGlszCQObWdMcWSWazPzv1ovw+g6yIVKM+SKLRZFmSSYkFkAZCA0ZygnFijTwt5K2IhqytDGVLEheMtfXoX2Rd2zfH9Za9wVcZThBE7hHDy4ggbcQhNawCCFZ3iFNydzXpx352PRWnKKmWP4I+fzB2XXkUU=</latexit><latexit sha1_base64="3o33rvh6JgJZe8JI0qZoWIPo8fM=">AAAB83icbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY8KK3CvYDmlg22027dLMJuxOhhP4NLx4U8eqf8ea/cdvmoK0vLDy8M8PMvmEqhUHX/XZKa+sbm1vl7crO7t7+QfXwqG2STDPeYolMdDekhkuheAsFSt5NNadxKHknHN/M6p0nro1I1ANOUh7EdKhEJBhFa/k+jjjSvveIpNuv1ty6OxdZBa+AGhRq9qtf/iBhWcwVMkmN6XluikFONQom+bTiZ4anlI3pkPcsKhpzE+Tzm6fkzDoDEiXaPoVk7v6eyGlszCQObWdMcWSWazPzv1ovw+g6yIVKM+SKLRZFmSSYkFkAZCA0ZygnFijTwt5K2IhqytDGVLEheMtfXoX2Rd2zfH9Za9wVcZThBE7hHDy4ggbcQhNawCCFZ3iFNydzXpx352PRWnKKmWP4I+fzB2XXkUU=</latexit>

✓t2X
<latexit sha1_base64="3F36Ha++vQJcFVD3gC7VnBdcNXo=">AAAB83icbZBNS8NAEIYnftb6VfXoZbEInkpSBD0WvOitgv2AJpbNdtMu3WzC7kQooX/DiwdFvPpnvPlv3LY5aOsLCw/vzDCzb5hKYdB1v5219Y3Nre3STnl3b//gsHJ03DZJphlvsUQmuhtSw6VQvIUCJe+mmtM4lLwTjm9m9c4T10Yk6gEnKQ9iOlQiEoyitXwfRxxpv/6IpNuvVN2aOxdZBa+AKhRq9itf/iBhWcwVMkmN6XluikFONQom+bTsZ4anlI3pkPcsKhpzE+Tzm6fk3DoDEiXaPoVk7v6eyGlszCQObWdMcWSWazPzv1ovw+g6yIVKM+SKLRZFmSSYkFkAZCA0ZygnFijTwt5K2IhqytDGVLYheMtfXoV2veZZvr+sNu6KOEpwCmdwAR5cQQNuoQktYJDCM7zCm5M5L86787FoXXOKmRP4I+fzB2dfkUY=</latexit><latexit sha1_base64="3F36Ha++vQJcFVD3gC7VnBdcNXo=">AAAB83icbZBNS8NAEIYnftb6VfXoZbEInkpSBD0WvOitgv2AJpbNdtMu3WzC7kQooX/DiwdFvPpnvPlv3LY5aOsLCw/vzDCzb5hKYdB1v5219Y3Nre3STnl3b//gsHJ03DZJphlvsUQmuhtSw6VQvIUCJe+mmtM4lLwTjm9m9c4T10Yk6gEnKQ9iOlQiEoyitXwfRxxpv/6IpNuvVN2aOxdZBa+AKhRq9itf/iBhWcwVMkmN6XluikFONQom+bTsZ4anlI3pkPcsKhpzE+Tzm6fk3DoDEiXaPoVk7v6eyGlszCQObWdMcWSWazPzv1ovw+g6yIVKM+SKLRZFmSSYkFkAZCA0ZygnFijTwt5K2IhqytDGVLYheMtfXoV2veZZvr+sNu6KOEpwCmdwAR5cQQNuoQktYJDCM7zCm5M5L86787FoXXOKmRP4I+fzB2dfkUY=</latexit><latexit sha1_base64="3F36Ha++vQJcFVD3gC7VnBdcNXo=">AAAB83icbZBNS8NAEIYnftb6VfXoZbEInkpSBD0WvOitgv2AJpbNdtMu3WzC7kQooX/DiwdFvPpnvPlv3LY5aOsLCw/vzDCzb5hKYdB1v5219Y3Nre3STnl3b//gsHJ03DZJphlvsUQmuhtSw6VQvIUCJe+mmtM4lLwTjm9m9c4T10Yk6gEnKQ9iOlQiEoyitXwfRxxpv/6IpNuvVN2aOxdZBa+AKhRq9itf/iBhWcwVMkmN6XluikFONQom+bTsZ4anlI3pkPcsKhpzE+Tzm6fk3DoDEiXaPoVk7v6eyGlszCQObWdMcWSWazPzv1ovw+g6yIVKM+SKLRZFmSSYkFkAZCA0ZygnFijTwt5K2IhqytDGVLYheMtfXoV2veZZvr+sNu6KOEpwCmdwAR5cQQNuoQktYJDCM7zCm5M5L86787FoXXOKmRP4I+fzB2dfkUY=</latexit><latexit sha1_base64="3F36Ha++vQJcFVD3gC7VnBdcNXo=">AAAB83icbZBNS8NAEIYnftb6VfXoZbEInkpSBD0WvOitgv2AJpbNdtMu3WzC7kQooX/DiwdFvPpnvPlv3LY5aOsLCw/vzDCzb5hKYdB1v5219Y3Nre3STnl3b//gsHJ03DZJphlvsUQmuhtSw6VQvIUCJe+mmtM4lLwTjm9m9c4T10Yk6gEnKQ9iOlQiEoyitXwfRxxpv/6IpNuvVN2aOxdZBa+AKhRq9itf/iBhWcwVMkmN6XluikFONQom+bTsZ4anlI3pkPcsKhpzE+Tzm6fk3DoDEiXaPoVk7v6eyGlszCQObWdMcWSWazPzv1ovw+g6yIVKM+SKLRZFmSSYkFkAZCA0ZygnFijTwt5K2IhqytDGVLYheMtfXoV2veZZvr+sNu6KOEpwCmdwAR5cQQNuoQktYJDCM7zCm5M5L86787FoXXOKmRP4I+fzB2dfkUY=</latexit>

e✓
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e✓
t
0X + e✓

t
1X + e✓

t
2X

<latexit sha1_base64="dQcZC4+peTKtBkXEU4//7kX5w0c=">AAACM3icbZDLSgMxFIYz9VbrrerSTbAIglBmiqDLgi7EVQV7gd7IpGfa0MyF5IxQhnknN76IC0FcKOLWdzC9gLb1h8Cf75xDcn43kkKjbb9amZXVtfWN7GZua3tndy+/f1DTYaw4VHkoQ9VwmQYpAqiiQAmNSAHzXQl1d3g1rtcfQGkRBvc4iqDts34gPMEZGtTN37Y8xXgCnaSFA0DWtTvYSNNFcPZ7dzpI50BpAtJcN1+wi/ZEdNk4M1MgM1W6+edWL+SxDwFyybRuOnaE7YQpFFxCmmvFGiLGh6wPTWMD5oNuJ5OdU3piSI96oTInQDqhfycS5ms98l3T6TMc6MXaGP5Xa8boXbYTEUQxQsCnD3mxpBjScYC0JxRwlCNjGFfC/JXyATMhool5HIKzuPKyqZWKjvF354Xy9SyOLDkix+SUOOSClMkNqZAq4eSRvJB38mE9WW/Wp/U1bc1Ys5lDMifr+wcWyau0</latexit><latexit sha1_base64="dQcZC4+peTKtBkXEU4//7kX5w0c=">AAACM3icbZDLSgMxFIYz9VbrrerSTbAIglBmiqDLgi7EVQV7gd7IpGfa0MyF5IxQhnknN76IC0FcKOLWdzC9gLb1h8Cf75xDcn43kkKjbb9amZXVtfWN7GZua3tndy+/f1DTYaw4VHkoQ9VwmQYpAqiiQAmNSAHzXQl1d3g1rtcfQGkRBvc4iqDts34gPMEZGtTN37Y8xXgCnaSFA0DWtTvYSNNFcPZ7dzpI50BpAtJcN1+wi/ZEdNk4M1MgM1W6+edWL+SxDwFyybRuOnaE7YQpFFxCmmvFGiLGh6wPTWMD5oNuJ5OdU3piSI96oTInQDqhfycS5ms98l3T6TMc6MXaGP5Xa8boXbYTEUQxQsCnD3mxpBjScYC0JxRwlCNjGFfC/JXyATMhool5HIKzuPKyqZWKjvF354Xy9SyOLDkix+SUOOSClMkNqZAq4eSRvJB38mE9WW/Wp/U1bc1Ys5lDMifr+wcWyau0</latexit><latexit sha1_base64="dQcZC4+peTKtBkXEU4//7kX5w0c=">AAACM3icbZDLSgMxFIYz9VbrrerSTbAIglBmiqDLgi7EVQV7gd7IpGfa0MyF5IxQhnknN76IC0FcKOLWdzC9gLb1h8Cf75xDcn43kkKjbb9amZXVtfWN7GZua3tndy+/f1DTYaw4VHkoQ9VwmQYpAqiiQAmNSAHzXQl1d3g1rtcfQGkRBvc4iqDts34gPMEZGtTN37Y8xXgCnaSFA0DWtTvYSNNFcPZ7dzpI50BpAtJcN1+wi/ZEdNk4M1MgM1W6+edWL+SxDwFyybRuOnaE7YQpFFxCmmvFGiLGh6wPTWMD5oNuJ5OdU3piSI96oTInQDqhfycS5ms98l3T6TMc6MXaGP5Xa8boXbYTEUQxQsCnD3mxpBjScYC0JxRwlCNjGFfC/JXyATMhool5HIKzuPKyqZWKjvF354Xy9SyOLDkix+SUOOSClMkNqZAq4eSRvJB38mE9WW/Wp/U1bc1Ys5lDMifr+wcWyau0</latexit><latexit sha1_base64="dQcZC4+peTKtBkXEU4//7kX5w0c=">AAACM3icbZDLSgMxFIYz9VbrrerSTbAIglBmiqDLgi7EVQV7gd7IpGfa0MyF5IxQhnknN76IC0FcKOLWdzC9gLb1h8Cf75xDcn43kkKjbb9amZXVtfWN7GZua3tndy+/f1DTYaw4VHkoQ9VwmQYpAqiiQAmNSAHzXQl1d3g1rtcfQGkRBvc4iqDts34gPMEZGtTN37Y8xXgCnaSFA0DWtTvYSNNFcPZ7dzpI50BpAtJcN1+wi/ZEdNk4M1MgM1W6+edWL+SxDwFyybRuOnaE7YQpFFxCmmvFGiLGh6wPTWMD5oNuJ5OdU3piSI96oTInQDqhfycS5ms98l3T6TMc6MXaGP5Xa8boXbYTEUQxQsCnD3mxpBjScYC0JxRwlCNjGFfC/JXyATMhool5HIKzuPKyqZWKjvF354Xy9SyOLDkix+SUOOSClMkNqZAq4eSRvJB38mE9WW/Wp/U1bc1Ys5lDMifr+wcWyau0</latexit>

e✓
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e✓
t
0X + e✓

t
1X + e✓

t
2X

<latexit sha1_base64="qjFag4aw7wd0CIyd9+8gIUFY0RE=">AAACM3icbZBNS8NAEIY39bt+VT16WSyCIEhSBD0W9CCeFKwW2hg220m7dPPB7kQoIf/Ji3/EgyAeFPHqf3BTc7CtLyy8PDPD7Lx+IoVG2361KnPzC4tLyyvV1bX1jc3a1vatjlPFocVjGau2zzRIEUELBUpoJwpY6Eu484dnRf3uAZQWcXSDowTckPUjEQjO0CCvdtkNFOMZ3GddHAAyz7nHdp7/AXYBDica6ARojEFe9Wp1+8gei84apzR1UurKqz13ezFPQ4iQS6Z1x7ETdDOmUHAJebWbakgYH7I+dIyNWAjazcY353TfkB4NYmVehHRM/05kLNR6FPqmM2Q40NO1Av5X66QYnLqZiJIUIeK/i4JUUoxpESDtCQUc5cgYxpUwf6V8wEyIaGIuQnCmT541t40jx/jr43rzvIxjmeySPXJAHHJCmuSCXJEW4eSRvJB38mE9WW/Wp/X121qxypkdMiHr+wcYhqu1</latexit><latexit sha1_base64="qjFag4aw7wd0CIyd9+8gIUFY0RE=">AAACM3icbZBNS8NAEIY39bt+VT16WSyCIEhSBD0W9CCeFKwW2hg220m7dPPB7kQoIf/Ji3/EgyAeFPHqf3BTc7CtLyy8PDPD7Lx+IoVG2361KnPzC4tLyyvV1bX1jc3a1vatjlPFocVjGau2zzRIEUELBUpoJwpY6Eu484dnRf3uAZQWcXSDowTckPUjEQjO0CCvdtkNFOMZ3GddHAAyz7nHdp7/AXYBDica6ARojEFe9Wp1+8gei84apzR1UurKqz13ezFPQ4iQS6Z1x7ETdDOmUHAJebWbakgYH7I+dIyNWAjazcY353TfkB4NYmVehHRM/05kLNR6FPqmM2Q40NO1Av5X66QYnLqZiJIUIeK/i4JUUoxpESDtCQUc5cgYxpUwf6V8wEyIaGIuQnCmT541t40jx/jr43rzvIxjmeySPXJAHHJCmuSCXJEW4eSRvJB38mE9WW/Wp/X121qxypkdMiHr+wcYhqu1</latexit><latexit sha1_base64="qjFag4aw7wd0CIyd9+8gIUFY0RE=">AAACM3icbZBNS8NAEIY39bt+VT16WSyCIEhSBD0W9CCeFKwW2hg220m7dPPB7kQoIf/Ji3/EgyAeFPHqf3BTc7CtLyy8PDPD7Lx+IoVG2361KnPzC4tLyyvV1bX1jc3a1vatjlPFocVjGau2zzRIEUELBUpoJwpY6Eu484dnRf3uAZQWcXSDowTckPUjEQjO0CCvdtkNFOMZ3GddHAAyz7nHdp7/AXYBDica6ARojEFe9Wp1+8gei84apzR1UurKqz13ezFPQ4iQS6Z1x7ETdDOmUHAJebWbakgYH7I+dIyNWAjazcY353TfkB4NYmVehHRM/05kLNR6FPqmM2Q40NO1Av5X66QYnLqZiJIUIeK/i4JUUoxpESDtCQUc5cgYxpUwf6V8wEyIaGIuQnCmT541t40jx/jr43rzvIxjmeySPXJAHHJCmuSCXJEW4eSRvJB38mE9WW/Wp/X121qxypkdMiHr+wcYhqu1</latexit><latexit sha1_base64="qjFag4aw7wd0CIyd9+8gIUFY0RE=">AAACM3icbZBNS8NAEIY39bt+VT16WSyCIEhSBD0W9CCeFKwW2hg220m7dPPB7kQoIf/Ji3/EgyAeFPHqf3BTc7CtLyy8PDPD7Lx+IoVG2361KnPzC4tLyyvV1bX1jc3a1vatjlPFocVjGau2zzRIEUELBUpoJwpY6Eu484dnRf3uAZQWcXSDowTckPUjEQjO0CCvdtkNFOMZ3GddHAAyz7nHdp7/AXYBDica6ARojEFe9Wp1+8gei84apzR1UurKqz13ezFPQ4iQS6Z1x7ETdDOmUHAJebWbakgYH7I+dIyNWAjazcY353TfkB4NYmVehHRM/05kLNR6FPqmM2Q40NO1Av5X66QYnLqZiJIUIeK/i4JUUoxpESDtCQUc5cgYxpUwf6V8wEyIaGIuQnCmT541t40jx/jr43rzvIxjmeySPXJAHHJCmuSCXJEW4eSRvJB38mE9WW/Wp/X121qxypkdMiHr+wcYhqu1</latexit>
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e✓
t
0X + e✓

t
1X + e✓

t
2X

<latexit sha1_base64="2kQZ2RQnP/Pvl1NF+RUZsGk+xDo=">AAACM3icbZDLSgMxFIYzXmu9VV26CRZBEMpMEXRZ0IW4qmAv0BuZ9IwNZi4kZ4QyzDu58UVcCOJCEbe+g5m2YC/+EPjznXNIzu9GUmi07TdraXlldW09t5Hf3Nre2S3s7dd1GCsONR7KUDVdpkGKAGooUEIzUsB8V0LDfbjM6o1HUFqEwR0OI+j47D4QnuAMDeoVbtqeYjyBbtLGASDrlbvYTNMpYGfg9O/udJHOgPIIpPleoWiX7JHoonEmpkgmqvYKL+1+yGMfAuSSad1y7Ag7CVMouIQ03441RIw/sHtoGRswH3QnGe2c0mND+tQLlTkB0hGdnkiYr/XQd02nz3Cg52sZ/K/WitG76CQiiGKEgI8f8mJJMaRZgLQvFHCUQ2MYV8L8lfIBMyGiiTkLwZlfedHUyyXH+NuzYuVqEkeOHJIjckIcck4q5JpUSY1w8kReyQf5tJ6td+vL+h63LlmTmQMyI+vnFxpDq7Y=</latexit><latexit sha1_base64="2kQZ2RQnP/Pvl1NF+RUZsGk+xDo=">AAACM3icbZDLSgMxFIYzXmu9VV26CRZBEMpMEXRZ0IW4qmAv0BuZ9IwNZi4kZ4QyzDu58UVcCOJCEbe+g5m2YC/+EPjznXNIzu9GUmi07TdraXlldW09t5Hf3Nre2S3s7dd1GCsONR7KUDVdpkGKAGooUEIzUsB8V0LDfbjM6o1HUFqEwR0OI+j47D4QnuAMDeoVbtqeYjyBbtLGASDrlbvYTNMpYGfg9O/udJHOgPIIpPleoWiX7JHoonEmpkgmqvYKL+1+yGMfAuSSad1y7Ag7CVMouIQ03441RIw/sHtoGRswH3QnGe2c0mND+tQLlTkB0hGdnkiYr/XQd02nz3Cg52sZ/K/WitG76CQiiGKEgI8f8mJJMaRZgLQvFHCUQ2MYV8L8lfIBMyGiiTkLwZlfedHUyyXH+NuzYuVqEkeOHJIjckIcck4q5JpUSY1w8kReyQf5tJ6td+vL+h63LlmTmQMyI+vnFxpDq7Y=</latexit><latexit sha1_base64="2kQZ2RQnP/Pvl1NF+RUZsGk+xDo=">AAACM3icbZDLSgMxFIYzXmu9VV26CRZBEMpMEXRZ0IW4qmAv0BuZ9IwNZi4kZ4QyzDu58UVcCOJCEbe+g5m2YC/+EPjznXNIzu9GUmi07TdraXlldW09t5Hf3Nre2S3s7dd1GCsONR7KUDVdpkGKAGooUEIzUsB8V0LDfbjM6o1HUFqEwR0OI+j47D4QnuAMDeoVbtqeYjyBbtLGASDrlbvYTNMpYGfg9O/udJHOgPIIpPleoWiX7JHoonEmpkgmqvYKL+1+yGMfAuSSad1y7Ag7CVMouIQ03441RIw/sHtoGRswH3QnGe2c0mND+tQLlTkB0hGdnkiYr/XQd02nz3Cg52sZ/K/WitG76CQiiGKEgI8f8mJJMaRZgLQvFHCUQ2MYV8L8lfIBMyGiiTkLwZlfedHUyyXH+NuzYuVqEkeOHJIjckIcck4q5JpUSY1w8kReyQf5tJ6td+vL+h63LlmTmQMyI+vnFxpDq7Y=</latexit><latexit sha1_base64="2kQZ2RQnP/Pvl1NF+RUZsGk+xDo=">AAACM3icbZDLSgMxFIYzXmu9VV26CRZBEMpMEXRZ0IW4qmAv0BuZ9IwNZi4kZ4QyzDu58UVcCOJCEbe+g5m2YC/+EPjznXNIzu9GUmi07TdraXlldW09t5Hf3Nre2S3s7dd1GCsONR7KUDVdpkGKAGooUEIzUsB8V0LDfbjM6o1HUFqEwR0OI+j47D4QnuAMDeoVbtqeYjyBbtLGASDrlbvYTNMpYGfg9O/udJHOgPIIpPleoWiX7JHoonEmpkgmqvYKL+1+yGMfAuSSad1y7Ag7CVMouIQ03441RIw/sHtoGRswH3QnGe2c0mND+tQLlTkB0hGdnkiYr/XQd02nz3Cg52sZ/K/WitG76CQiiGKEgI8f8mJJMaRZgLQvFHCUQ2MYV8L8lfIBMyGiiTkLwZlfedHUyyXH+NuzYuVqEkeOHJIjckIcck4q5JpUSY1w8kReyQf5tJ6td+vL+h63LlmTmQMyI+vnFxpDq7Y=</latexit>

Logits “Confidence” 
probabilities



Cross-Entropy Loss for Multi-Label Case

• Recall the binary case

• Multi-label case

max
✓

NX

i=1

Y (i) log g(< ✓, X(i) >) + (1� Y (i)) log(1� g(< ✓, X(i) >))
<latexit sha1_base64="SAnHH4q1pVMfF8MTsnUrEgyn1pE="></latexit><latexit sha1_base64="SAnHH4q1pVMfF8MTsnUrEgyn1pE="></latexit><latexit sha1_base64="SAnHH4q1pVMfF8MTsnUrEgyn1pE="></latexit><latexit sha1_base64="SAnHH4q1pVMfF8MTsnUrEgyn1pE="></latexit>

X

all samples

1{Y (i) = label} log(corresponding confidence prob.)
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