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<latexit sha1_base64="qWRVLSggokSwGCujNplAm3tkydA=">AAAB/3icbZC7SgNBFIbPeo3xFrW0GQyCjWFXBC2DNmIVwVwgWcLsZDYZMnth5qwYlxQ+gq0+gJ3Y+ijWvoizyRYm8YeBj/+cwznze7EUGm3721paXlldWy9sFDe3tnd2S3v7DR0livE6i2SkWh7VXIqQ11Gg5K1YcRp4kje94XVWbz5wpUUU3uMo5m5A+6HwBaNorOZjN709dcbdUtmu2BORRXByKEOuWrf00+lFLAl4iExSrduOHaObUoWCST4udhLNY8qGtM/bBkMacO2mk3PH5Ng4PeJHyrwQycT9O5HSQOtR4JnOgOJAz9cy879aO0H/0k1FGCfIQzZd5CeSYESyv5OeUJyhHBmgTAlzK2EDqihDk9DMFhTDpywVZz6DRWicVRzDd+fl6lWeTwEO4QhOwIELqMIN1KAODIbwAq/wZj1b79aH9TltXbLymQOYkfX1CxuZlsw=</latexit><latexit sha1_base64="qWRVLSggokSwGCujNplAm3tkydA=">AAAB/3icbZC7SgNBFIbPeo3xFrW0GQyCjWFXBC2DNmIVwVwgWcLsZDYZMnth5qwYlxQ+gq0+gJ3Y+ijWvoizyRYm8YeBj/+cwznze7EUGm3721paXlldWy9sFDe3tnd2S3v7DR0livE6i2SkWh7VXIqQ11Gg5K1YcRp4kje94XVWbz5wpUUU3uMo5m5A+6HwBaNorOZjN709dcbdUtmu2BORRXByKEOuWrf00+lFLAl4iExSrduOHaObUoWCST4udhLNY8qGtM/bBkMacO2mk3PH5Ng4PeJHyrwQycT9O5HSQOtR4JnOgOJAz9cy879aO0H/0k1FGCfIQzZd5CeSYESyv5OeUJyhHBmgTAlzK2EDqihDk9DMFhTDpywVZz6DRWicVRzDd+fl6lWeTwEO4QhOwIELqMIN1KAODIbwAq/wZj1b79aH9TltXbLymQOYkfX1CxuZlsw=</latexit><latexit sha1_base64="qWRVLSggokSwGCujNplAm3tkydA=">AAAB/3icbZC7SgNBFIbPeo3xFrW0GQyCjWFXBC2DNmIVwVwgWcLsZDYZMnth5qwYlxQ+gq0+gJ3Y+ijWvoizyRYm8YeBj/+cwznze7EUGm3721paXlldWy9sFDe3tnd2S3v7DR0livE6i2SkWh7VXIqQ11Gg5K1YcRp4kje94XVWbz5wpUUU3uMo5m5A+6HwBaNorOZjN709dcbdUtmu2BORRXByKEOuWrf00+lFLAl4iExSrduOHaObUoWCST4udhLNY8qGtM/bBkMacO2mk3PH5Ng4PeJHyrwQycT9O5HSQOtR4JnOgOJAz9cy879aO0H/0k1FGCfIQzZd5CeSYESyv5OeUJyhHBmgTAlzK2EDqihDk9DMFhTDpywVZz6DRWicVRzDd+fl6lWeTwEO4QhOwIELqMIN1KAODIbwAq/wZj1b79aH9TltXbLymQOYkfX1CxuZlsw=</latexit><latexit sha1_base64="qWRVLSggokSwGCujNplAm3tkydA=">AAAB/3icbZC7SgNBFIbPeo3xFrW0GQyCjWFXBC2DNmIVwVwgWcLsZDYZMnth5qwYlxQ+gq0+gJ3Y+ijWvoizyRYm8YeBj/+cwznze7EUGm3721paXlldWy9sFDe3tnd2S3v7DR0livE6i2SkWh7VXIqQ11Gg5K1YcRp4kje94XVWbz5wpUUU3uMo5m5A+6HwBaNorOZjN709dcbdUtmu2BORRXByKEOuWrf00+lFLAl4iExSrduOHaObUoWCST4udhLNY8qGtM/bBkMacO2mk3PH5Ng4PeJHyrwQycT9O5HSQOtR4JnOgOJAz9cy879aO0H/0k1FGCfIQzZd5CeSYESyv5OeUJyhHBmgTAlzK2EDqihDk9DMFhTDpywVZz6DRWicVRzDd+fl6lWeTwEO4QhOwIELqMIN1KAODIbwAq/wZj1b79aH9TltXbLymQOYkfX1CxuZlsw=</latexit>

W✓1
<latexit sha1_base64="ES1lximfG4pkiOnrO3q9iRqd0kA=">AAACBHicbZDLSgNBEEV74ivGV9Slm8YguAozIugy6MZlBPOAZBh6OjVJk54H3TVCHLL1E9zqB7gTt/6Ha3/EnmQWJvFCweFWFVVcP5FCo21/W6W19Y3NrfJ2ZWd3b/+genjU1nGqOLR4LGPV9ZkGKSJooUAJ3UQBC30JHX98m/c7j6C0iKMHnCTghmwYiUBwhsbqd7ysjyNA5jlTr1qz6/ZMdBWcAmqkUNOr/vQHMU9DiJBLpnXPsRN0M6ZQcAnTSj/VkDA+ZkPoGYxYCNrNZj9P6ZlxBjSIlakI6cz9u5GxUOtJ6JvJkOFIL/dy879eL8Xg2s1ElKQIEZ8fClJJMaZ5AHQgFHCUEwOMK2F+pXzEFONoYlq4gmL8lKfiLGewCu2LumP4/rLWuCnyKZMTckrOiUOuSIPckSZpEU4S8kJeyZv1bL1bH9bnfLRkFTvHZEHW1y9rOJk3</latexit><latexit sha1_base64="ES1lximfG4pkiOnrO3q9iRqd0kA=">AAACBHicbZDLSgNBEEV74ivGV9Slm8YguAozIugy6MZlBPOAZBh6OjVJk54H3TVCHLL1E9zqB7gTt/6Ha3/EnmQWJvFCweFWFVVcP5FCo21/W6W19Y3NrfJ2ZWd3b/+genjU1nGqOLR4LGPV9ZkGKSJooUAJ3UQBC30JHX98m/c7j6C0iKMHnCTghmwYiUBwhsbqd7ysjyNA5jlTr1qz6/ZMdBWcAmqkUNOr/vQHMU9DiJBLpnXPsRN0M6ZQcAnTSj/VkDA+ZkPoGYxYCNrNZj9P6ZlxBjSIlakI6cz9u5GxUOtJ6JvJkOFIL/dy879eL8Xg2s1ElKQIEZ8fClJJMaZ5AHQgFHCUEwOMK2F+pXzEFONoYlq4gmL8lKfiLGewCu2LumP4/rLWuCnyKZMTckrOiUOuSIPckSZpEU4S8kJeyZv1bL1bH9bnfLRkFTvHZEHW1y9rOJk3</latexit><latexit sha1_base64="ES1lximfG4pkiOnrO3q9iRqd0kA=">AAACBHicbZDLSgNBEEV74ivGV9Slm8YguAozIugy6MZlBPOAZBh6OjVJk54H3TVCHLL1E9zqB7gTt/6Ha3/EnmQWJvFCweFWFVVcP5FCo21/W6W19Y3NrfJ2ZWd3b/+genjU1nGqOLR4LGPV9ZkGKSJooUAJ3UQBC30JHX98m/c7j6C0iKMHnCTghmwYiUBwhsbqd7ysjyNA5jlTr1qz6/ZMdBWcAmqkUNOr/vQHMU9DiJBLpnXPsRN0M6ZQcAnTSj/VkDA+ZkPoGYxYCNrNZj9P6ZlxBjSIlakI6cz9u5GxUOtJ6JvJkOFIL/dy879eL8Xg2s1ElKQIEZ8fClJJMaZ5AHQgFHCUEwOMK2F+pXzEFONoYlq4gmL8lKfiLGewCu2LumP4/rLWuCnyKZMTckrOiUOuSIPckSZpEU4S8kJeyZv1bL1bH9bnfLRkFTvHZEHW1y9rOJk3</latexit><latexit sha1_base64="ES1lximfG4pkiOnrO3q9iRqd0kA=">AAACBHicbZDLSgNBEEV74ivGV9Slm8YguAozIugy6MZlBPOAZBh6OjVJk54H3TVCHLL1E9zqB7gTt/6Ha3/EnmQWJvFCweFWFVVcP5FCo21/W6W19Y3NrfJ2ZWd3b/+genjU1nGqOLR4LGPV9ZkGKSJooUAJ3UQBC30JHX98m/c7j6C0iKMHnCTghmwYiUBwhsbqd7ysjyNA5jlTr1qz6/ZMdBWcAmqkUNOr/vQHMU9DiJBLpnXPsRN0M6ZQcAnTSj/VkDA+ZkPoGYxYCNrNZj9P6ZlxBjSIlakI6cz9u5GxUOtJ6JvJkOFIL/dy879eL8Xg2s1ElKQIEZ8fClJJMaZ5AHQgFHCUEwOMK2F+pXzEFONoYlq4gmL8lKfiLGewCu2LumP4/rLWuCnyKZMTckrOiUOuSIPckSZpEU4S8kJeyZv1bL1bH9bnfLRkFTvHZEHW1y9rOJk3</latexit>

W✓2
<latexit sha1_base64="I8jwpJFIHeI8baOBoI6ztluSbf4=">AAACBHicbZBNS8NAEIY3ftb6VfXoJVgETyUpgh6LXjxWsB/QhLDZTtqlm03YnQg19OpP8Ko/wJt49X949o+4bXOwrS8MPLwzwwxvmAqu0XG+rbX1jc2t7dJOeXdv/+CwcnTc1kmmGLRYIhLVDakGwSW0kKOAbqqAxqGATji6nfY7j6A0T+QDjlPwYzqQPOKMorG8TpB7OASkQX0SVKpOzZnJXgW3gCop1AwqP14/YVkMEpmgWvdcJ0U/pwo5EzApe5mGlLIRHUDPoKQxaD+f/Tyxz43Tt6NEmZJoz9y/GzmNtR7HoZmMKQ71cm9q/tfrZRhd+zmXaYYg2fxQlAkbE3sagN3nChiKsQHKFDe/2mxIFWVoYlq4gnz0NE3FXc5gFdr1mmv4/rLauCnyKZFTckYuiEuuSIPckSZpEUZS8kJeyZv1bL1bH9bnfHTNKnZOyIKsr19szpk4</latexit><latexit sha1_base64="I8jwpJFIHeI8baOBoI6ztluSbf4=">AAACBHicbZBNS8NAEIY3ftb6VfXoJVgETyUpgh6LXjxWsB/QhLDZTtqlm03YnQg19OpP8Ko/wJt49X949o+4bXOwrS8MPLwzwwxvmAqu0XG+rbX1jc2t7dJOeXdv/+CwcnTc1kmmGLRYIhLVDakGwSW0kKOAbqqAxqGATji6nfY7j6A0T+QDjlPwYzqQPOKMorG8TpB7OASkQX0SVKpOzZnJXgW3gCop1AwqP14/YVkMEpmgWvdcJ0U/pwo5EzApe5mGlLIRHUDPoKQxaD+f/Tyxz43Tt6NEmZJoz9y/GzmNtR7HoZmMKQ71cm9q/tfrZRhd+zmXaYYg2fxQlAkbE3sagN3nChiKsQHKFDe/2mxIFWVoYlq4gnz0NE3FXc5gFdr1mmv4/rLauCnyKZFTckYuiEuuSIPckSZpEUZS8kJeyZv1bL1bH9bnfHTNKnZOyIKsr19szpk4</latexit><latexit sha1_base64="I8jwpJFIHeI8baOBoI6ztluSbf4=">AAACBHicbZBNS8NAEIY3ftb6VfXoJVgETyUpgh6LXjxWsB/QhLDZTtqlm03YnQg19OpP8Ko/wJt49X949o+4bXOwrS8MPLwzwwxvmAqu0XG+rbX1jc2t7dJOeXdv/+CwcnTc1kmmGLRYIhLVDakGwSW0kKOAbqqAxqGATji6nfY7j6A0T+QDjlPwYzqQPOKMorG8TpB7OASkQX0SVKpOzZnJXgW3gCop1AwqP14/YVkMEpmgWvdcJ0U/pwo5EzApe5mGlLIRHUDPoKQxaD+f/Tyxz43Tt6NEmZJoz9y/GzmNtR7HoZmMKQ71cm9q/tfrZRhd+zmXaYYg2fxQlAkbE3sagN3nChiKsQHKFDe/2mxIFWVoYlq4gnz0NE3FXc5gFdr1mmv4/rLauCnyKZFTckYuiEuuSIPckSZpEUZS8kJeyZv1bL1bH9bnfHTNKnZOyIKsr19szpk4</latexit><latexit sha1_base64="I8jwpJFIHeI8baOBoI6ztluSbf4=">AAACBHicbZBNS8NAEIY3ftb6VfXoJVgETyUpgh6LXjxWsB/QhLDZTtqlm03YnQg19OpP8Ko/wJt49X949o+4bXOwrS8MPLwzwwxvmAqu0XG+rbX1jc2t7dJOeXdv/+CwcnTc1kmmGLRYIhLVDakGwSW0kKOAbqqAxqGATji6nfY7j6A0T+QDjlPwYzqQPOKMorG8TpB7OASkQX0SVKpOzZnJXgW3gCop1AwqP14/YVkMEpmgWvdcJ0U/pwo5EzApe5mGlLIRHUDPoKQxaD+f/Tyxz43Tt6NEmZJoz9y/GzmNtR7HoZmMKQ71cm9q/tfrZRhd+zmXaYYg2fxQlAkbE3sagN3nChiKsQHKFDe/2mxIFWVoYlq4gnz0NE3FXc5gFdr1mmv4/rLauCnyKZFTckYuiEuuSIPckSZpEUZS8kJeyZv1bL1bH9bnfHTNKnZOyIKsr19szpk4</latexit>

W✓J
<latexit sha1_base64="zM2M5wJcrvgMVJcPSXr8cbBilrI=">AAACBHicbZDPSsNAEMYn9V+t/6oevQSL4KkkIuix6EU8VbCt0ISw2W7bpZtN2J0INfTqI3jVB/AmXn0Pz76ImzYH2/rBwI9vZpjhCxPBNTrOt1VaWV1b3yhvVra2d3b3qvsHbR2nirIWjUWsHkKimeCStZCjYA+JYiQKBeuEo+u833lkSvNY3uM4YX5EBpL3OSVoLK8TZB4OGZLgdhJUa07dmcpeBreAGhRqBtUfrxfTNGISqSBad10nQT8jCjkVbFLxUs0SQkdkwLoGJYmY9rPpzxP7xDg9ux8rUxLtqft3IyOR1uMoNJMRwaFe7OXmf71uiv1LP+MySZFJOjvUT4WNsZ0HYPe4YhTF2AChiptfbTokilA0Mc1dQT56ylNxFzNYhvZZ3TV8d15rXBX5lOEIjuEUXLiABtxAE1pAIYEXeIU369l6tz6sz9loySp2DmFO1tcvkt6ZUA==</latexit><latexit sha1_base64="zM2M5wJcrvgMVJcPSXr8cbBilrI=">AAACBHicbZDPSsNAEMYn9V+t/6oevQSL4KkkIuix6EU8VbCt0ISw2W7bpZtN2J0INfTqI3jVB/AmXn0Pz76ImzYH2/rBwI9vZpjhCxPBNTrOt1VaWV1b3yhvVra2d3b3qvsHbR2nirIWjUWsHkKimeCStZCjYA+JYiQKBeuEo+u833lkSvNY3uM4YX5EBpL3OSVoLK8TZB4OGZLgdhJUa07dmcpeBreAGhRqBtUfrxfTNGISqSBad10nQT8jCjkVbFLxUs0SQkdkwLoGJYmY9rPpzxP7xDg9ux8rUxLtqft3IyOR1uMoNJMRwaFe7OXmf71uiv1LP+MySZFJOjvUT4WNsZ0HYPe4YhTF2AChiptfbTokilA0Mc1dQT56ylNxFzNYhvZZ3TV8d15rXBX5lOEIjuEUXLiABtxAE1pAIYEXeIU369l6tz6sz9loySp2DmFO1tcvkt6ZUA==</latexit><latexit sha1_base64="zM2M5wJcrvgMVJcPSXr8cbBilrI=">AAACBHicbZDPSsNAEMYn9V+t/6oevQSL4KkkIuix6EU8VbCt0ISw2W7bpZtN2J0INfTqI3jVB/AmXn0Pz76ImzYH2/rBwI9vZpjhCxPBNTrOt1VaWV1b3yhvVra2d3b3qvsHbR2nirIWjUWsHkKimeCStZCjYA+JYiQKBeuEo+u833lkSvNY3uM4YX5EBpL3OSVoLK8TZB4OGZLgdhJUa07dmcpeBreAGhRqBtUfrxfTNGISqSBad10nQT8jCjkVbFLxUs0SQkdkwLoGJYmY9rPpzxP7xDg9ux8rUxLtqft3IyOR1uMoNJMRwaFe7OXmf71uiv1LP+MySZFJOjvUT4WNsZ0HYPe4YhTF2AChiptfbTokilA0Mc1dQT56ylNxFzNYhvZZ3TV8d15rXBX5lOEIjuEUXLiABtxAE1pAIYEXeIU369l6tz6sz9loySp2DmFO1tcvkt6ZUA==</latexit><latexit sha1_base64="zM2M5wJcrvgMVJcPSXr8cbBilrI=">AAACBHicbZDPSsNAEMYn9V+t/6oevQSL4KkkIuix6EU8VbCt0ISw2W7bpZtN2J0INfTqI3jVB/AmXn0Pz76ImzYH2/rBwI9vZpjhCxPBNTrOt1VaWV1b3yhvVra2d3b3qvsHbR2nirIWjUWsHkKimeCStZCjYA+JYiQKBeuEo+u833lkSvNY3uM4YX5EBpL3OSVoLK8TZB4OGZLgdhJUa07dmcpeBreAGhRqBtUfrxfTNGISqSBad10nQT8jCjkVbFLxUs0SQkdkwLoGJYmY9rPpzxP7xDg9ux8rUxLtqft3IyOR1uMoNJMRwaFe7OXmf71uiv1LP+MySZFJOjvUT4WNsZ0HYPe4YhTF2AChiptfbTokilA0Mc1dQT56ylNxFzNYhvZZ3TV8d15rXBX5lOEIjuEUXLiABtxAE1pAIYEXeIU369l6tz6sz9loySp2DmFO1tcvkt6ZUA==</latexit>
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⇢
<latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit>

… ⇢
<latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit>

x
<latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit><latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit><latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit><latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit> �(x)

<latexit sha1_base64="yPj1Gel0mVagsa/RhNrQlulMSgw=">AAAB/3icbZDLSsNAFIZPvNZ6q7p0EyxC3ZREBF0W3bisYC/QhjKZTtohk0mYORFr6MJHcKsP4E7c+iiufRGnbRa29YeBj/+cwznz+4ngGh3n21pZXVvf2CxsFbd3dvf2SweHTR2nirIGjUWs2j7RTHDJGshRsHaiGIl8wVp+eDOptx6Y0jyW9zhKmBeRgeQBpwSN1erWh7zyeNYrlZ2qM5W9DG4OZchV75V+uv2YphGTSAXRuuM6CXoZUcipYONiN9UsITQkA9YxKEnEtJdNzx3bp8bp20GszJNoT92/ExmJtB5FvumMCA71Ym1i/lfrpBhceRmXSYpM0tmiIBU2xvbk73afK0ZRjAwQqri51aZDoghFk9DcFuTh09ik4i5msAzN86pr+O6iXLvO8ynAMZxABVy4hBrcQh0aQCGEF3iFN+vZerc+rM9Z64qVzxzBnKyvX81glps=</latexit><latexit sha1_base64="yPj1Gel0mVagsa/RhNrQlulMSgw=">AAAB/3icbZDLSsNAFIZPvNZ6q7p0EyxC3ZREBF0W3bisYC/QhjKZTtohk0mYORFr6MJHcKsP4E7c+iiufRGnbRa29YeBj/+cwznz+4ngGh3n21pZXVvf2CxsFbd3dvf2SweHTR2nirIGjUWs2j7RTHDJGshRsHaiGIl8wVp+eDOptx6Y0jyW9zhKmBeRgeQBpwSN1erWh7zyeNYrlZ2qM5W9DG4OZchV75V+uv2YphGTSAXRuuM6CXoZUcipYONiN9UsITQkA9YxKEnEtJdNzx3bp8bp20GszJNoT92/ExmJtB5FvumMCA71Ym1i/lfrpBhceRmXSYpM0tmiIBU2xvbk73afK0ZRjAwQqri51aZDoghFk9DcFuTh09ik4i5msAzN86pr+O6iXLvO8ynAMZxABVy4hBrcQh0aQCGEF3iFN+vZerc+rM9Z64qVzxzBnKyvX81glps=</latexit><latexit sha1_base64="yPj1Gel0mVagsa/RhNrQlulMSgw=">AAAB/3icbZDLSsNAFIZPvNZ6q7p0EyxC3ZREBF0W3bisYC/QhjKZTtohk0mYORFr6MJHcKsP4E7c+iiufRGnbRa29YeBj/+cwznz+4ngGh3n21pZXVvf2CxsFbd3dvf2SweHTR2nirIGjUWs2j7RTHDJGshRsHaiGIl8wVp+eDOptx6Y0jyW9zhKmBeRgeQBpwSN1erWh7zyeNYrlZ2qM5W9DG4OZchV75V+uv2YphGTSAXRuuM6CXoZUcipYONiN9UsITQkA9YxKEnEtJdNzx3bp8bp20GszJNoT92/ExmJtB5FvumMCA71Ym1i/lfrpBhceRmXSYpM0tmiIBU2xvbk73afK0ZRjAwQqri51aZDoghFk9DcFuTh09ik4i5msAzN86pr+O6iXLvO8ynAMZxABVy4hBrcQh0aQCGEF3iFN+vZerc+rM9Z64qVzxzBnKyvX81glps=</latexit><latexit sha1_base64="yPj1Gel0mVagsa/RhNrQlulMSgw=">AAAB/3icbZDLSsNAFIZPvNZ6q7p0EyxC3ZREBF0W3bisYC/QhjKZTtohk0mYORFr6MJHcKsP4E7c+iiufRGnbRa29YeBj/+cwznz+4ngGh3n21pZXVvf2CxsFbd3dvf2SweHTR2nirIGjUWs2j7RTHDJGshRsHaiGIl8wVp+eDOptx6Y0jyW9zhKmBeRgeQBpwSN1erWh7zyeNYrlZ2qM5W9DG4OZchV75V+uv2YphGTSAXRuuM6CXoZUcipYONiN9UsITQkA9YxKEnEtJdNzx3bp8bp20GszJNoT92/ExmJtB5FvumMCA71Ym1i/lfrpBhceRmXSYpM0tmiIBU2xvbk73afK0ZRjAwQqri51aZDoghFk9DcFuTh09ik4i5msAzN86pr+O6iXLvO8ynAMZxABVy4hBrcQh0aQCGEF3iFN+vZerc+rM9Z64qVzxzBnKyvX81glps=</latexit>

structure 
easy to understand structure 

easy to understand

y
x1

<latexit sha1_base64="HLpQRvsRppZbiR1TfHKl9fhFuOA=">AAAB+3icbZDPTsJAEMan+A/xH+rRy0Zi4om0xkSPRC8eMQqYQEO2ywIbtttmd2rEpo/gVR/Am/Hqw3j2RVygBwG/ZJNfvpnJzH5BLIVB1/12Ciura+sbxc3S1vbO7l55/6BpokQz3mCRjPRDQA2XQvEGCpT8IdachoHkrWB0Pam3Hrk2IlL3OI65H9KBEn3BKFrr7qnrdcsVt+pORZbBy6ECuerd8k+nF7Ek5AqZpMa0PTdGP6UaBZM8K3USw2PKRnTA2xYVDbnx0+mpGTmxTo/0I22fQjJ1/06kNDRmHAa2M6Q4NIu1iflfrZ1g/9JPhYoT5IrNFvUTSTAik3+TntCcoRxboEwLeythQ6opQ5vO3BYUo+fMpuItZrAMzbOqZ/n2vFK7yvMpwhEcwyl4cAE1uIE6NIDBAF7gFd6czHl3PpzPWWvByWcOYU7O1y88MJU1</latexit><latexit sha1_base64="HLpQRvsRppZbiR1TfHKl9fhFuOA=">AAAB+3icbZDPTsJAEMan+A/xH+rRy0Zi4om0xkSPRC8eMQqYQEO2ywIbtttmd2rEpo/gVR/Am/Hqw3j2RVygBwG/ZJNfvpnJzH5BLIVB1/12Ciura+sbxc3S1vbO7l55/6BpokQz3mCRjPRDQA2XQvEGCpT8IdachoHkrWB0Pam3Hrk2IlL3OI65H9KBEn3BKFrr7qnrdcsVt+pORZbBy6ECuerd8k+nF7Ek5AqZpMa0PTdGP6UaBZM8K3USw2PKRnTA2xYVDbnx0+mpGTmxTo/0I22fQjJ1/06kNDRmHAa2M6Q4NIu1iflfrZ1g/9JPhYoT5IrNFvUTSTAik3+TntCcoRxboEwLeythQ6opQ5vO3BYUo+fMpuItZrAMzbOqZ/n2vFK7yvMpwhEcwyl4cAE1uIE6NIDBAF7gFd6czHl3PpzPWWvByWcOYU7O1y88MJU1</latexit><latexit sha1_base64="HLpQRvsRppZbiR1TfHKl9fhFuOA=">AAAB+3icbZDPTsJAEMan+A/xH+rRy0Zi4om0xkSPRC8eMQqYQEO2ywIbtttmd2rEpo/gVR/Am/Hqw3j2RVygBwG/ZJNfvpnJzH5BLIVB1/12Ciura+sbxc3S1vbO7l55/6BpokQz3mCRjPRDQA2XQvEGCpT8IdachoHkrWB0Pam3Hrk2IlL3OI65H9KBEn3BKFrr7qnrdcsVt+pORZbBy6ECuerd8k+nF7Ek5AqZpMa0PTdGP6UaBZM8K3USw2PKRnTA2xYVDbnx0+mpGTmxTo/0I22fQjJ1/06kNDRmHAa2M6Q4NIu1iflfrZ1g/9JPhYoT5IrNFvUTSTAik3+TntCcoRxboEwLeythQ6opQ5vO3BYUo+fMpuItZrAMzbOqZ/n2vFK7yvMpwhEcwyl4cAE1uIE6NIDBAF7gFd6czHl3PpzPWWvByWcOYU7O1y88MJU1</latexit><latexit sha1_base64="HLpQRvsRppZbiR1TfHKl9fhFuOA=">AAAB+3icbZDPTsJAEMan+A/xH+rRy0Zi4om0xkSPRC8eMQqYQEO2ywIbtttmd2rEpo/gVR/Am/Hqw3j2RVygBwG/ZJNfvpnJzH5BLIVB1/12Ciura+sbxc3S1vbO7l55/6BpokQz3mCRjPRDQA2XQvEGCpT8IdachoHkrWB0Pam3Hrk2IlL3OI65H9KBEn3BKFrr7qnrdcsVt+pORZbBy6ECuerd8k+nF7Ek5AqZpMa0PTdGP6UaBZM8K3USw2PKRnTA2xYVDbnx0+mpGTmxTo/0I22fQjJ1/06kNDRmHAa2M6Q4NIu1iflfrZ1g/9JPhYoT5IrNFvUTSTAik3+TntCcoRxboEwLeythQ6opQ5vO3BYUo+fMpuItZrAMzbOqZ/n2vFK7yvMpwhEcwyl4cAE1uIE6NIDBAF7gFd6czHl3PpzPWWvByWcOYU7O1y88MJU1</latexit>

xJ�1
<latexit sha1_base64="qWRVLSggokSwGCujNplAm3tkydA=">AAAB/3icbZC7SgNBFIbPeo3xFrW0GQyCjWFXBC2DNmIVwVwgWcLsZDYZMnth5qwYlxQ+gq0+gJ3Y+ijWvoizyRYm8YeBj/+cwznze7EUGm3721paXlldWy9sFDe3tnd2S3v7DR0livE6i2SkWh7VXIqQ11Gg5K1YcRp4kje94XVWbz5wpUUU3uMo5m5A+6HwBaNorOZjN709dcbdUtmu2BORRXByKEOuWrf00+lFLAl4iExSrduOHaObUoWCST4udhLNY8qGtM/bBkMacO2mk3PH5Ng4PeJHyrwQycT9O5HSQOtR4JnOgOJAz9cy879aO0H/0k1FGCfIQzZd5CeSYESyv5OeUJyhHBmgTAlzK2EDqihDk9DMFhTDpywVZz6DRWicVRzDd+fl6lWeTwEO4QhOwIELqMIN1KAODIbwAq/wZj1b79aH9TltXbLymQOYkfX1CxuZlsw=</latexit><latexit sha1_base64="qWRVLSggokSwGCujNplAm3tkydA=">AAAB/3icbZC7SgNBFIbPeo3xFrW0GQyCjWFXBC2DNmIVwVwgWcLsZDYZMnth5qwYlxQ+gq0+gJ3Y+ijWvoizyRYm8YeBj/+cwznze7EUGm3721paXlldWy9sFDe3tnd2S3v7DR0livE6i2SkWh7VXIqQ11Gg5K1YcRp4kje94XVWbz5wpUUU3uMo5m5A+6HwBaNorOZjN709dcbdUtmu2BORRXByKEOuWrf00+lFLAl4iExSrduOHaObUoWCST4udhLNY8qGtM/bBkMacO2mk3PH5Ng4PeJHyrwQycT9O5HSQOtR4JnOgOJAz9cy879aO0H/0k1FGCfIQzZd5CeSYESyv5OeUJyhHBmgTAlzK2EDqihDk9DMFhTDpywVZz6DRWicVRzDd+fl6lWeTwEO4QhOwIELqMIN1KAODIbwAq/wZj1b79aH9TltXbLymQOYkfX1CxuZlsw=</latexit><latexit sha1_base64="qWRVLSggokSwGCujNplAm3tkydA=">AAAB/3icbZC7SgNBFIbPeo3xFrW0GQyCjWFXBC2DNmIVwVwgWcLsZDYZMnth5qwYlxQ+gq0+gJ3Y+ijWvoizyRYm8YeBj/+cwznze7EUGm3721paXlldWy9sFDe3tnd2S3v7DR0livE6i2SkWh7VXIqQ11Gg5K1YcRp4kje94XVWbz5wpUUU3uMo5m5A+6HwBaNorOZjN709dcbdUtmu2BORRXByKEOuWrf00+lFLAl4iExSrduOHaObUoWCST4udhLNY8qGtM/bBkMacO2mk3PH5Ng4PeJHyrwQycT9O5HSQOtR4JnOgOJAz9cy879aO0H/0k1FGCfIQzZd5CeSYESyv5OeUJyhHBmgTAlzK2EDqihDk9DMFhTDpywVZz6DRWicVRzDd+fl6lWeTwEO4QhOwIELqMIN1KAODIbwAq/wZj1b79aH9TltXbLymQOYkfX1CxuZlsw=</latexit><latexit sha1_base64="qWRVLSggokSwGCujNplAm3tkydA=">AAAB/3icbZC7SgNBFIbPeo3xFrW0GQyCjWFXBC2DNmIVwVwgWcLsZDYZMnth5qwYlxQ+gq0+gJ3Y+ijWvoizyRYm8YeBj/+cwznze7EUGm3721paXlldWy9sFDe3tnd2S3v7DR0livE6i2SkWh7VXIqQ11Gg5K1YcRp4kje94XVWbz5wpUUU3uMo5m5A+6HwBaNorOZjN709dcbdUtmu2BORRXByKEOuWrf00+lFLAl4iExSrduOHaObUoWCST4udhLNY8qGtM/bBkMacO2mk3PH5Ng4PeJHyrwQycT9O5HSQOtR4JnOgOJAz9cy879aO0H/0k1FGCfIQzZd5CeSYESyv5OeUJyhHBmgTAlzK2EDqihDk9DMFhTDpywVZz6DRWicVRzDd+fl6lWeTwEO4QhOwIELqMIN1KAODIbwAq/wZj1b79aH9TltXbLymQOYkfX1CxuZlsw=</latexit>

W✓1
<latexit sha1_base64="ES1lximfG4pkiOnrO3q9iRqd0kA=">AAACBHicbZDLSgNBEEV74ivGV9Slm8YguAozIugy6MZlBPOAZBh6OjVJk54H3TVCHLL1E9zqB7gTt/6Ha3/EnmQWJvFCweFWFVVcP5FCo21/W6W19Y3NrfJ2ZWd3b/+genjU1nGqOLR4LGPV9ZkGKSJooUAJ3UQBC30JHX98m/c7j6C0iKMHnCTghmwYiUBwhsbqd7ysjyNA5jlTr1qz6/ZMdBWcAmqkUNOr/vQHMU9DiJBLpnXPsRN0M6ZQcAnTSj/VkDA+ZkPoGYxYCNrNZj9P6ZlxBjSIlakI6cz9u5GxUOtJ6JvJkOFIL/dy879eL8Xg2s1ElKQIEZ8fClJJMaZ5AHQgFHCUEwOMK2F+pXzEFONoYlq4gmL8lKfiLGewCu2LumP4/rLWuCnyKZMTckrOiUOuSIPckSZpEU4S8kJeyZv1bL1bH9bnfLRkFTvHZEHW1y9rOJk3</latexit><latexit sha1_base64="ES1lximfG4pkiOnrO3q9iRqd0kA=">AAACBHicbZDLSgNBEEV74ivGV9Slm8YguAozIugy6MZlBPOAZBh6OjVJk54H3TVCHLL1E9zqB7gTt/6Ha3/EnmQWJvFCweFWFVVcP5FCo21/W6W19Y3NrfJ2ZWd3b/+genjU1nGqOLR4LGPV9ZkGKSJooUAJ3UQBC30JHX98m/c7j6C0iKMHnCTghmwYiUBwhsbqd7ysjyNA5jlTr1qz6/ZMdBWcAmqkUNOr/vQHMU9DiJBLpnXPsRN0M6ZQcAnTSj/VkDA+ZkPoGYxYCNrNZj9P6ZlxBjSIlakI6cz9u5GxUOtJ6JvJkOFIL/dy879eL8Xg2s1ElKQIEZ8fClJJMaZ5AHQgFHCUEwOMK2F+pXzEFONoYlq4gmL8lKfiLGewCu2LumP4/rLWuCnyKZMTckrOiUOuSIPckSZpEU4S8kJeyZv1bL1bH9bnfLRkFTvHZEHW1y9rOJk3</latexit><latexit sha1_base64="ES1lximfG4pkiOnrO3q9iRqd0kA=">AAACBHicbZDLSgNBEEV74ivGV9Slm8YguAozIugy6MZlBPOAZBh6OjVJk54H3TVCHLL1E9zqB7gTt/6Ha3/EnmQWJvFCweFWFVVcP5FCo21/W6W19Y3NrfJ2ZWd3b/+genjU1nGqOLR4LGPV9ZkGKSJooUAJ3UQBC30JHX98m/c7j6C0iKMHnCTghmwYiUBwhsbqd7ysjyNA5jlTr1qz6/ZMdBWcAmqkUNOr/vQHMU9DiJBLpnXPsRN0M6ZQcAnTSj/VkDA+ZkPoGYxYCNrNZj9P6ZlxBjSIlakI6cz9u5GxUOtJ6JvJkOFIL/dy879eL8Xg2s1ElKQIEZ8fClJJMaZ5AHQgFHCUEwOMK2F+pXzEFONoYlq4gmL8lKfiLGewCu2LumP4/rLWuCnyKZMTckrOiUOuSIPckSZpEU4S8kJeyZv1bL1bH9bnfLRkFTvHZEHW1y9rOJk3</latexit><latexit sha1_base64="ES1lximfG4pkiOnrO3q9iRqd0kA=">AAACBHicbZDLSgNBEEV74ivGV9Slm8YguAozIugy6MZlBPOAZBh6OjVJk54H3TVCHLL1E9zqB7gTt/6Ha3/EnmQWJvFCweFWFVVcP5FCo21/W6W19Y3NrfJ2ZWd3b/+genjU1nGqOLR4LGPV9ZkGKSJooUAJ3UQBC30JHX98m/c7j6C0iKMHnCTghmwYiUBwhsbqd7ysjyNA5jlTr1qz6/ZMdBWcAmqkUNOr/vQHMU9DiJBLpnXPsRN0M6ZQcAnTSj/VkDA+ZkPoGYxYCNrNZj9P6ZlxBjSIlakI6cz9u5GxUOtJ6JvJkOFIL/dy879eL8Xg2s1ElKQIEZ8fClJJMaZ5AHQgFHCUEwOMK2F+pXzEFONoYlq4gmL8lKfiLGewCu2LumP4/rLWuCnyKZMTckrOiUOuSIPckSZpEU4S8kJeyZv1bL1bH9bnfLRkFTvHZEHW1y9rOJk3</latexit>

W✓2
<latexit sha1_base64="I8jwpJFIHeI8baOBoI6ztluSbf4=">AAACBHicbZBNS8NAEIY3ftb6VfXoJVgETyUpgh6LXjxWsB/QhLDZTtqlm03YnQg19OpP8Ko/wJt49X949o+4bXOwrS8MPLwzwwxvmAqu0XG+rbX1jc2t7dJOeXdv/+CwcnTc1kmmGLRYIhLVDakGwSW0kKOAbqqAxqGATji6nfY7j6A0T+QDjlPwYzqQPOKMorG8TpB7OASkQX0SVKpOzZnJXgW3gCop1AwqP14/YVkMEpmgWvdcJ0U/pwo5EzApe5mGlLIRHUDPoKQxaD+f/Tyxz43Tt6NEmZJoz9y/GzmNtR7HoZmMKQ71cm9q/tfrZRhd+zmXaYYg2fxQlAkbE3sagN3nChiKsQHKFDe/2mxIFWVoYlq4gnz0NE3FXc5gFdr1mmv4/rLauCnyKZFTckYuiEuuSIPckSZpEUZS8kJeyZv1bL1bH9bnfHTNKnZOyIKsr19szpk4</latexit><latexit sha1_base64="I8jwpJFIHeI8baOBoI6ztluSbf4=">AAACBHicbZBNS8NAEIY3ftb6VfXoJVgETyUpgh6LXjxWsB/QhLDZTtqlm03YnQg19OpP8Ko/wJt49X949o+4bXOwrS8MPLwzwwxvmAqu0XG+rbX1jc2t7dJOeXdv/+CwcnTc1kmmGLRYIhLVDakGwSW0kKOAbqqAxqGATji6nfY7j6A0T+QDjlPwYzqQPOKMorG8TpB7OASkQX0SVKpOzZnJXgW3gCop1AwqP14/YVkMEpmgWvdcJ0U/pwo5EzApe5mGlLIRHUDPoKQxaD+f/Tyxz43Tt6NEmZJoz9y/GzmNtR7HoZmMKQ71cm9q/tfrZRhd+zmXaYYg2fxQlAkbE3sagN3nChiKsQHKFDe/2mxIFWVoYlq4gnz0NE3FXc5gFdr1mmv4/rLauCnyKZFTckYuiEuuSIPckSZpEUZS8kJeyZv1bL1bH9bnfHTNKnZOyIKsr19szpk4</latexit><latexit sha1_base64="I8jwpJFIHeI8baOBoI6ztluSbf4=">AAACBHicbZBNS8NAEIY3ftb6VfXoJVgETyUpgh6LXjxWsB/QhLDZTtqlm03YnQg19OpP8Ko/wJt49X949o+4bXOwrS8MPLwzwwxvmAqu0XG+rbX1jc2t7dJOeXdv/+CwcnTc1kmmGLRYIhLVDakGwSW0kKOAbqqAxqGATji6nfY7j6A0T+QDjlPwYzqQPOKMorG8TpB7OASkQX0SVKpOzZnJXgW3gCop1AwqP14/YVkMEpmgWvdcJ0U/pwo5EzApe5mGlLIRHUDPoKQxaD+f/Tyxz43Tt6NEmZJoz9y/GzmNtR7HoZmMKQ71cm9q/tfrZRhd+zmXaYYg2fxQlAkbE3sagN3nChiKsQHKFDe/2mxIFWVoYlq4gnz0NE3FXc5gFdr1mmv4/rLauCnyKZFTckYuiEuuSIPckSZpEUZS8kJeyZv1bL1bH9bnfHTNKnZOyIKsr19szpk4</latexit><latexit sha1_base64="I8jwpJFIHeI8baOBoI6ztluSbf4=">AAACBHicbZBNS8NAEIY3ftb6VfXoJVgETyUpgh6LXjxWsB/QhLDZTtqlm03YnQg19OpP8Ko/wJt49X949o+4bXOwrS8MPLwzwwxvmAqu0XG+rbX1jc2t7dJOeXdv/+CwcnTc1kmmGLRYIhLVDakGwSW0kKOAbqqAxqGATji6nfY7j6A0T+QDjlPwYzqQPOKMorG8TpB7OASkQX0SVKpOzZnJXgW3gCop1AwqP14/YVkMEpmgWvdcJ0U/pwo5EzApe5mGlLIRHUDPoKQxaD+f/Tyxz43Tt6NEmZJoz9y/GzmNtR7HoZmMKQ71cm9q/tfrZRhd+zmXaYYg2fxQlAkbE3sagN3nChiKsQHKFDe/2mxIFWVoYlq4gnz0NE3FXc5gFdr1mmv4/rLauCnyKZFTckYuiEuuSIPckSZpEUZS8kJeyZv1bL1bH9bnfHTNKnZOyIKsr19szpk4</latexit>

W✓J
<latexit sha1_base64="zM2M5wJcrvgMVJcPSXr8cbBilrI=">AAACBHicbZDPSsNAEMYn9V+t/6oevQSL4KkkIuix6EU8VbCt0ISw2W7bpZtN2J0INfTqI3jVB/AmXn0Pz76ImzYH2/rBwI9vZpjhCxPBNTrOt1VaWV1b3yhvVra2d3b3qvsHbR2nirIWjUWsHkKimeCStZCjYA+JYiQKBeuEo+u833lkSvNY3uM4YX5EBpL3OSVoLK8TZB4OGZLgdhJUa07dmcpeBreAGhRqBtUfrxfTNGISqSBad10nQT8jCjkVbFLxUs0SQkdkwLoGJYmY9rPpzxP7xDg9ux8rUxLtqft3IyOR1uMoNJMRwaFe7OXmf71uiv1LP+MySZFJOjvUT4WNsZ0HYPe4YhTF2AChiptfbTokilA0Mc1dQT56ylNxFzNYhvZZ3TV8d15rXBX5lOEIjuEUXLiABtxAE1pAIYEXeIU369l6tz6sz9loySp2DmFO1tcvkt6ZUA==</latexit><latexit sha1_base64="zM2M5wJcrvgMVJcPSXr8cbBilrI=">AAACBHicbZDPSsNAEMYn9V+t/6oevQSL4KkkIuix6EU8VbCt0ISw2W7bpZtN2J0INfTqI3jVB/AmXn0Pz76ImzYH2/rBwI9vZpjhCxPBNTrOt1VaWV1b3yhvVra2d3b3qvsHbR2nirIWjUWsHkKimeCStZCjYA+JYiQKBeuEo+u833lkSvNY3uM4YX5EBpL3OSVoLK8TZB4OGZLgdhJUa07dmcpeBreAGhRqBtUfrxfTNGISqSBad10nQT8jCjkVbFLxUs0SQkdkwLoGJYmY9rPpzxP7xDg9ux8rUxLtqft3IyOR1uMoNJMRwaFe7OXmf71uiv1LP+MySZFJOjvUT4WNsZ0HYPe4YhTF2AChiptfbTokilA0Mc1dQT56ylNxFzNYhvZZ3TV8d15rXBX5lOEIjuEUXLiABtxAE1pAIYEXeIU369l6tz6sz9loySp2DmFO1tcvkt6ZUA==</latexit><latexit sha1_base64="zM2M5wJcrvgMVJcPSXr8cbBilrI=">AAACBHicbZDPSsNAEMYn9V+t/6oevQSL4KkkIuix6EU8VbCt0ISw2W7bpZtN2J0INfTqI3jVB/AmXn0Pz76ImzYH2/rBwI9vZpjhCxPBNTrOt1VaWV1b3yhvVra2d3b3qvsHbR2nirIWjUWsHkKimeCStZCjYA+JYiQKBeuEo+u833lkSvNY3uM4YX5EBpL3OSVoLK8TZB4OGZLgdhJUa07dmcpeBreAGhRqBtUfrxfTNGISqSBad10nQT8jCjkVbFLxUs0SQkdkwLoGJYmY9rPpzxP7xDg9ux8rUxLtqft3IyOR1uMoNJMRwaFe7OXmf71uiv1LP+MySZFJOjvUT4WNsZ0HYPe4YhTF2AChiptfbTokilA0Mc1dQT56ylNxFzNYhvZZ3TV8d15rXBX5lOEIjuEUXLiABtxAE1pAIYEXeIU369l6tz6sz9loySp2DmFO1tcvkt6ZUA==</latexit><latexit sha1_base64="zM2M5wJcrvgMVJcPSXr8cbBilrI=">AAACBHicbZDPSsNAEMYn9V+t/6oevQSL4KkkIuix6EU8VbCt0ISw2W7bpZtN2J0INfTqI3jVB/AmXn0Pz76ImzYH2/rBwI9vZpjhCxPBNTrOt1VaWV1b3yhvVra2d3b3qvsHbR2nirIWjUWsHkKimeCStZCjYA+JYiQKBeuEo+u833lkSvNY3uM4YX5EBpL3OSVoLK8TZB4OGZLgdhJUa07dmcpeBreAGhRqBtUfrxfTNGISqSBad10nQT8jCjkVbFLxUs0SQkdkwLoGJYmY9rPpzxP7xDg9ux8rUxLtqft3IyOR1uMoNJMRwaFe7OXmf71uiv1LP+MySZFJOjvUT4WNsZ0HYPe4YhTF2AChiptfbTokilA0Mc1dQT56ylNxFzNYhvZZ3TV8d15rXBX5lOEIjuEUXLiABtxAE1pAIYEXeIU369l6tz6sz9loySp2DmFO1tcvkt6ZUA==</latexit>

compared to

R̂
<latexit sha1_base64="oWr5gpLo1mc21yIk96CzEishXzY=">AAACC3icbVDLSsNAFJ34rPWV6tLNYBFclUQEXRbduKxiH9CGMplO2qGTSZi5UWrIJ/gJbvUD3IlbP8K1P+KkzcK2HrhwOOde7uH4seAaHOfbWlldW9/YLG2Vt3d29/btykFLR4mirEkjEamOTzQTXLImcBCsEytGQl+wtj++zv32A1OaR/IeJjHzQjKUPOCUgJH6dqU3IpD2QgIjSkR6l2V9u+rUnCnwMnELUkUFGn37pzeIaBIyCVQQrbuuE4OXEgWcCpaVe4lmMaFjMmRdQyUJmfbSafQMnxhlgINImZGAp+rfi5SEWk9C32zmGfWil4v/ed0Egksv5TJOgEk6exQkAkOE8x7wgCtGQUwMIVRxkxXTEVGEgmlr7gvw8VPeirvYwTJpndVcw2/Pq/Wrop8SOkLH6BS56ALV0Q1qoCai6BG9oFf0Zj1b79aH9TlbXbGKm0M0B+vrF3+Gm/s=</latexit><latexit sha1_base64="oWr5gpLo1mc21yIk96CzEishXzY=">AAACC3icbVDLSsNAFJ34rPWV6tLNYBFclUQEXRbduKxiH9CGMplO2qGTSZi5UWrIJ/gJbvUD3IlbP8K1P+KkzcK2HrhwOOde7uH4seAaHOfbWlldW9/YLG2Vt3d29/btykFLR4mirEkjEamOTzQTXLImcBCsEytGQl+wtj++zv32A1OaR/IeJjHzQjKUPOCUgJH6dqU3IpD2QgIjSkR6l2V9u+rUnCnwMnELUkUFGn37pzeIaBIyCVQQrbuuE4OXEgWcCpaVe4lmMaFjMmRdQyUJmfbSafQMnxhlgINImZGAp+rfi5SEWk9C32zmGfWil4v/ed0Egksv5TJOgEk6exQkAkOE8x7wgCtGQUwMIVRxkxXTEVGEgmlr7gvw8VPeirvYwTJpndVcw2/Pq/Wrop8SOkLH6BS56ALV0Q1qoCai6BG9oFf0Zj1b79aH9TlbXbGKm0M0B+vrF3+Gm/s=</latexit><latexit sha1_base64="oWr5gpLo1mc21yIk96CzEishXzY=">AAACC3icbVDLSsNAFJ34rPWV6tLNYBFclUQEXRbduKxiH9CGMplO2qGTSZi5UWrIJ/gJbvUD3IlbP8K1P+KkzcK2HrhwOOde7uH4seAaHOfbWlldW9/YLG2Vt3d29/btykFLR4mirEkjEamOTzQTXLImcBCsEytGQl+wtj++zv32A1OaR/IeJjHzQjKUPOCUgJH6dqU3IpD2QgIjSkR6l2V9u+rUnCnwMnELUkUFGn37pzeIaBIyCVQQrbuuE4OXEgWcCpaVe4lmMaFjMmRdQyUJmfbSafQMnxhlgINImZGAp+rfi5SEWk9C32zmGfWil4v/ed0Egksv5TJOgEk6exQkAkOE8x7wgCtGQUwMIVRxkxXTEVGEgmlr7gvw8VPeirvYwTJpndVcw2/Pq/Wrop8SOkLH6BS56ALV0Q1qoCai6BG9oFf0Zj1b79aH9TlbXbGKm0M0B+vrF3+Gm/s=</latexit><latexit sha1_base64="oWr5gpLo1mc21yIk96CzEishXzY=">AAACC3icbVDLSsNAFJ34rPWV6tLNYBFclUQEXRbduKxiH9CGMplO2qGTSZi5UWrIJ/gJbvUD3IlbP8K1P+KkzcK2HrhwOOde7uH4seAaHOfbWlldW9/YLG2Vt3d29/btykFLR4mirEkjEamOTzQTXLImcBCsEytGQl+wtj++zv32A1OaR/IeJjHzQjKUPOCUgJH6dqU3IpD2QgIjSkR6l2V9u+rUnCnwMnELUkUFGn37pzeIaBIyCVQQrbuuE4OXEgWcCpaVe4lmMaFjMmRdQyUJmfbSafQMnxhlgINImZGAp+rfi5SEWk9C32zmGfWil4v/ed0Egksv5TJOgEk6exQkAkOE8x7wgCtGQUwMIVRxkxXTEVGEgmlr7gvw8VPeirvYwTJpndVcw2/Pq/Wrop8SOkLH6BS56ALV0Q1qoCai6BG9oFf0Zj1b79aH9TlbXbGKm0M0B+vrF3+Gm/s=</latexit>

: some risk

inf
{✓j}

R̂(XJ , Y, {✓j})
<latexit sha1_base64="9pyuJ/yhPayfC4Hjj3v8HbnQztM=">AAACM3icbVDLSsNAFJ34flt16WawCAoiiQjqruhGXKnYWmlKuJlO7NjJJMzcCDXkW/wKP8GtrsWduvUfnD4Wvg4MHM45l3vnhKkUBl33xRkZHRufmJyanpmdm19YLC0t10ySacarLJGJrodguBSKV1Gg5PVUc4hDyS/DzlHPv7zl2ohEXWA35c0YrpWIBAO0UlA68IWKgtzPfWxzhODGLwrqtwFzPwZsM5D5eVFs1IOTraut76nNoFR2t90+6F/iDUmZDHEalN79VsKymCtkEoxpeG6KzRw0CiZ5MeNnhqfAOnDNG5YqiLlp5v0vFnTdKi0aJdo+hbSvfp/IITamG4c22bvb/PZ64n9eI8Nov5kLlWbIFRssijJJMaG9vmhLaM5Qdi0BpoW9lbI2aGBoW/2xBUXnrrCteL87+EtqO9ue5We75crhsJ8pskrWyAbxyB6pkGNySqqEkXvySJ7Is/PgvDpvzscgOuIMZ1bIDzifXy3arHQ=</latexit><latexit sha1_base64="9pyuJ/yhPayfC4Hjj3v8HbnQztM=">AAACM3icbVDLSsNAFJ34flt16WawCAoiiQjqruhGXKnYWmlKuJlO7NjJJMzcCDXkW/wKP8GtrsWduvUfnD4Wvg4MHM45l3vnhKkUBl33xRkZHRufmJyanpmdm19YLC0t10ySacarLJGJrodguBSKV1Gg5PVUc4hDyS/DzlHPv7zl2ohEXWA35c0YrpWIBAO0UlA68IWKgtzPfWxzhODGLwrqtwFzPwZsM5D5eVFs1IOTraut76nNoFR2t90+6F/iDUmZDHEalN79VsKymCtkEoxpeG6KzRw0CiZ5MeNnhqfAOnDNG5YqiLlp5v0vFnTdKi0aJdo+hbSvfp/IITamG4c22bvb/PZ64n9eI8Nov5kLlWbIFRssijJJMaG9vmhLaM5Qdi0BpoW9lbI2aGBoW/2xBUXnrrCteL87+EtqO9ue5We75crhsJ8pskrWyAbxyB6pkGNySqqEkXvySJ7Is/PgvDpvzscgOuIMZ1bIDzifXy3arHQ=</latexit><latexit sha1_base64="9pyuJ/yhPayfC4Hjj3v8HbnQztM=">AAACM3icbVDLSsNAFJ34flt16WawCAoiiQjqruhGXKnYWmlKuJlO7NjJJMzcCDXkW/wKP8GtrsWduvUfnD4Wvg4MHM45l3vnhKkUBl33xRkZHRufmJyanpmdm19YLC0t10ySacarLJGJrodguBSKV1Gg5PVUc4hDyS/DzlHPv7zl2ohEXWA35c0YrpWIBAO0UlA68IWKgtzPfWxzhODGLwrqtwFzPwZsM5D5eVFs1IOTraut76nNoFR2t90+6F/iDUmZDHEalN79VsKymCtkEoxpeG6KzRw0CiZ5MeNnhqfAOnDNG5YqiLlp5v0vFnTdKi0aJdo+hbSvfp/IITamG4c22bvb/PZ64n9eI8Nov5kLlWbIFRssijJJMaG9vmhLaM5Qdi0BpoW9lbI2aGBoW/2xBUXnrrCteL87+EtqO9ue5We75crhsJ8pskrWyAbxyB6pkGNySqqEkXvySJ7Is/PgvDpvzscgOuIMZ1bIDzifXy3arHQ=</latexit><latexit sha1_base64="9pyuJ/yhPayfC4Hjj3v8HbnQztM=">AAACM3icbVDLSsNAFJ34flt16WawCAoiiQjqruhGXKnYWmlKuJlO7NjJJMzcCDXkW/wKP8GtrsWduvUfnD4Wvg4MHM45l3vnhKkUBl33xRkZHRufmJyanpmdm19YLC0t10ySacarLJGJrodguBSKV1Gg5PVUc4hDyS/DzlHPv7zl2ohEXWA35c0YrpWIBAO0UlA68IWKgtzPfWxzhODGLwrqtwFzPwZsM5D5eVFs1IOTraut76nNoFR2t90+6F/iDUmZDHEalN79VsKymCtkEoxpeG6KzRw0CiZ5MeNnhqfAOnDNG5YqiLlp5v0vFnTdKi0aJdo+hbSvfp/IITamG4c22bvb/PZ64n9eI8Nov5kLlWbIFRssijJJMaG9vmhLaM5Qdi0BpoW9lbI2aGBoW/2xBUXnrrCteL87+EtqO9ue5We75crhsJ8pskrWyAbxyB6pkGNySqqEkXvySJ7Is/PgvDpvzscgOuIMZ1bIDzifXy3arHQ=</latexit>

8j, inf
✓j

R̂(Xj , Y, ✓j)
<latexit sha1_base64="GXuOSU9SXerWc58PfyES+M2+mvc="></latexit><latexit sha1_base64="GXuOSU9SXerWc58PfyES+M2+mvc="></latexit><latexit sha1_base64="GXuOSU9SXerWc58PfyES+M2+mvc="></latexit><latexit sha1_base64="GXuOSU9SXerWc58PfyES+M2+mvc="></latexit>
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• Goal: removing the joint end-to-end constraint.
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⇢
<latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit>

… ⇢
<latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit>

x
<latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit><latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit><latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit><latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit> �(x)

<latexit sha1_base64="yPj1Gel0mVagsa/RhNrQlulMSgw=">AAAB/3icbZDLSsNAFIZPvNZ6q7p0EyxC3ZREBF0W3bisYC/QhjKZTtohk0mYORFr6MJHcKsP4E7c+iiufRGnbRa29YeBj/+cwznz+4ngGh3n21pZXVvf2CxsFbd3dvf2SweHTR2nirIGjUWs2j7RTHDJGshRsHaiGIl8wVp+eDOptx6Y0jyW9zhKmBeRgeQBpwSN1erWh7zyeNYrlZ2qM5W9DG4OZchV75V+uv2YphGTSAXRuuM6CXoZUcipYONiN9UsITQkA9YxKEnEtJdNzx3bp8bp20GszJNoT92/ExmJtB5FvumMCA71Ym1i/lfrpBhceRmXSYpM0tmiIBU2xvbk73afK0ZRjAwQqri51aZDoghFk9DcFuTh09ik4i5msAzN86pr+O6iXLvO8ynAMZxABVy4hBrcQh0aQCGEF3iFN+vZerc+rM9Z64qVzxzBnKyvX81glps=</latexit><latexit sha1_base64="yPj1Gel0mVagsa/RhNrQlulMSgw=">AAAB/3icbZDLSsNAFIZPvNZ6q7p0EyxC3ZREBF0W3bisYC/QhjKZTtohk0mYORFr6MJHcKsP4E7c+iiufRGnbRa29YeBj/+cwznz+4ngGh3n21pZXVvf2CxsFbd3dvf2SweHTR2nirIGjUWs2j7RTHDJGshRsHaiGIl8wVp+eDOptx6Y0jyW9zhKmBeRgeQBpwSN1erWh7zyeNYrlZ2qM5W9DG4OZchV75V+uv2YphGTSAXRuuM6CXoZUcipYONiN9UsITQkA9YxKEnEtJdNzx3bp8bp20GszJNoT92/ExmJtB5FvumMCA71Ym1i/lfrpBhceRmXSYpM0tmiIBU2xvbk73afK0ZRjAwQqri51aZDoghFk9DcFuTh09ik4i5msAzN86pr+O6iXLvO8ynAMZxABVy4hBrcQh0aQCGEF3iFN+vZerc+rM9Z64qVzxzBnKyvX81glps=</latexit><latexit sha1_base64="yPj1Gel0mVagsa/RhNrQlulMSgw=">AAAB/3icbZDLSsNAFIZPvNZ6q7p0EyxC3ZREBF0W3bisYC/QhjKZTtohk0mYORFr6MJHcKsP4E7c+iiufRGnbRa29YeBj/+cwznz+4ngGh3n21pZXVvf2CxsFbd3dvf2SweHTR2nirIGjUWs2j7RTHDJGshRsHaiGIl8wVp+eDOptx6Y0jyW9zhKmBeRgeQBpwSN1erWh7zyeNYrlZ2qM5W9DG4OZchV75V+uv2YphGTSAXRuuM6CXoZUcipYONiN9UsITQkA9YxKEnEtJdNzx3bp8bp20GszJNoT92/ExmJtB5FvumMCA71Ym1i/lfrpBhceRmXSYpM0tmiIBU2xvbk73afK0ZRjAwQqri51aZDoghFk9DcFuTh09ik4i5msAzN86pr+O6iXLvO8ynAMZxABVy4hBrcQh0aQCGEF3iFN+vZerc+rM9Z64qVzxzBnKyvX81glps=</latexit><latexit sha1_base64="yPj1Gel0mVagsa/RhNrQlulMSgw=">AAAB/3icbZDLSsNAFIZPvNZ6q7p0EyxC3ZREBF0W3bisYC/QhjKZTtohk0mYORFr6MJHcKsP4E7c+iiufRGnbRa29YeBj/+cwznz+4ngGh3n21pZXVvf2CxsFbd3dvf2SweHTR2nirIGjUWs2j7RTHDJGshRsHaiGIl8wVp+eDOptx6Y0jyW9zhKmBeRgeQBpwSN1erWh7zyeNYrlZ2qM5W9DG4OZchV75V+uv2YphGTSAXRuuM6CXoZUcipYONiN9UsITQkA9YxKEnEtJdNzx3bp8bp20GszJNoT92/ExmJtB5FvumMCA71Ym1i/lfrpBhceRmXSYpM0tmiIBU2xvbk73afK0ZRjAwQqri51aZDoghFk9DcFuTh09ik4i5msAzN86pr+O6iXLvO8ynAMZxABVy4hBrcQh0aQCGEF3iFN+vZerc+rM9Z64qVzxzBnKyvX81glps=</latexit>

structure 
easy to understand structure 

easy to understand

y
x1

<latexit sha1_base64="HLpQRvsRppZbiR1TfHKl9fhFuOA=">AAAB+3icbZDPTsJAEMan+A/xH+rRy0Zi4om0xkSPRC8eMQqYQEO2ywIbtttmd2rEpo/gVR/Am/Hqw3j2RVygBwG/ZJNfvpnJzH5BLIVB1/12Ciura+sbxc3S1vbO7l55/6BpokQz3mCRjPRDQA2XQvEGCpT8IdachoHkrWB0Pam3Hrk2IlL3OI65H9KBEn3BKFrr7qnrdcsVt+pORZbBy6ECuerd8k+nF7Ek5AqZpMa0PTdGP6UaBZM8K3USw2PKRnTA2xYVDbnx0+mpGTmxTo/0I22fQjJ1/06kNDRmHAa2M6Q4NIu1iflfrZ1g/9JPhYoT5IrNFvUTSTAik3+TntCcoRxboEwLeythQ6opQ5vO3BYUo+fMpuItZrAMzbOqZ/n2vFK7yvMpwhEcwyl4cAE1uIE6NIDBAF7gFd6czHl3PpzPWWvByWcOYU7O1y88MJU1</latexit><latexit sha1_base64="HLpQRvsRppZbiR1TfHKl9fhFuOA=">AAAB+3icbZDPTsJAEMan+A/xH+rRy0Zi4om0xkSPRC8eMQqYQEO2ywIbtttmd2rEpo/gVR/Am/Hqw3j2RVygBwG/ZJNfvpnJzH5BLIVB1/12Ciura+sbxc3S1vbO7l55/6BpokQz3mCRjPRDQA2XQvEGCpT8IdachoHkrWB0Pam3Hrk2IlL3OI65H9KBEn3BKFrr7qnrdcsVt+pORZbBy6ECuerd8k+nF7Ek5AqZpMa0PTdGP6UaBZM8K3USw2PKRnTA2xYVDbnx0+mpGTmxTo/0I22fQjJ1/06kNDRmHAa2M6Q4NIu1iflfrZ1g/9JPhYoT5IrNFvUTSTAik3+TntCcoRxboEwLeythQ6opQ5vO3BYUo+fMpuItZrAMzbOqZ/n2vFK7yvMpwhEcwyl4cAE1uIE6NIDBAF7gFd6czHl3PpzPWWvByWcOYU7O1y88MJU1</latexit><latexit sha1_base64="HLpQRvsRppZbiR1TfHKl9fhFuOA=">AAAB+3icbZDPTsJAEMan+A/xH+rRy0Zi4om0xkSPRC8eMQqYQEO2ywIbtttmd2rEpo/gVR/Am/Hqw3j2RVygBwG/ZJNfvpnJzH5BLIVB1/12Ciura+sbxc3S1vbO7l55/6BpokQz3mCRjPRDQA2XQvEGCpT8IdachoHkrWB0Pam3Hrk2IlL3OI65H9KBEn3BKFrr7qnrdcsVt+pORZbBy6ECuerd8k+nF7Ek5AqZpMa0PTdGP6UaBZM8K3USw2PKRnTA2xYVDbnx0+mpGTmxTo/0I22fQjJ1/06kNDRmHAa2M6Q4NIu1iflfrZ1g/9JPhYoT5IrNFvUTSTAik3+TntCcoRxboEwLeythQ6opQ5vO3BYUo+fMpuItZrAMzbOqZ/n2vFK7yvMpwhEcwyl4cAE1uIE6NIDBAF7gFd6czHl3PpzPWWvByWcOYU7O1y88MJU1</latexit><latexit sha1_base64="HLpQRvsRppZbiR1TfHKl9fhFuOA=">AAAB+3icbZDPTsJAEMan+A/xH+rRy0Zi4om0xkSPRC8eMQqYQEO2ywIbtttmd2rEpo/gVR/Am/Hqw3j2RVygBwG/ZJNfvpnJzH5BLIVB1/12Ciura+sbxc3S1vbO7l55/6BpokQz3mCRjPRDQA2XQvEGCpT8IdachoHkrWB0Pam3Hrk2IlL3OI65H9KBEn3BKFrr7qnrdcsVt+pORZbBy6ECuerd8k+nF7Ek5AqZpMa0PTdGP6UaBZM8K3USw2PKRnTA2xYVDbnx0+mpGTmxTo/0I22fQjJ1/06kNDRmHAa2M6Q4NIu1iflfrZ1g/9JPhYoT5IrNFvUTSTAik3+TntCcoRxboEwLeythQ6opQ5vO3BYUo+fMpuItZrAMzbOqZ/n2vFK7yvMpwhEcwyl4cAE1uIE6NIDBAF7gFd6czHl3PpzPWWvByWcOYU7O1y88MJU1</latexit>

xJ�1
<latexit sha1_base64="qWRVLSggokSwGCujNplAm3tkydA=">AAAB/3icbZC7SgNBFIbPeo3xFrW0GQyCjWFXBC2DNmIVwVwgWcLsZDYZMnth5qwYlxQ+gq0+gJ3Y+ijWvoizyRYm8YeBj/+cwznze7EUGm3721paXlldWy9sFDe3tnd2S3v7DR0livE6i2SkWh7VXIqQ11Gg5K1YcRp4kje94XVWbz5wpUUU3uMo5m5A+6HwBaNorOZjN709dcbdUtmu2BORRXByKEOuWrf00+lFLAl4iExSrduOHaObUoWCST4udhLNY8qGtM/bBkMacO2mk3PH5Ng4PeJHyrwQycT9O5HSQOtR4JnOgOJAz9cy879aO0H/0k1FGCfIQzZd5CeSYESyv5OeUJyhHBmgTAlzK2EDqihDk9DMFhTDpywVZz6DRWicVRzDd+fl6lWeTwEO4QhOwIELqMIN1KAODIbwAq/wZj1b79aH9TltXbLymQOYkfX1CxuZlsw=</latexit><latexit sha1_base64="qWRVLSggokSwGCujNplAm3tkydA=">AAAB/3icbZC7SgNBFIbPeo3xFrW0GQyCjWFXBC2DNmIVwVwgWcLsZDYZMnth5qwYlxQ+gq0+gJ3Y+ijWvoizyRYm8YeBj/+cwznze7EUGm3721paXlldWy9sFDe3tnd2S3v7DR0livE6i2SkWh7VXIqQ11Gg5K1YcRp4kje94XVWbz5wpUUU3uMo5m5A+6HwBaNorOZjN709dcbdUtmu2BORRXByKEOuWrf00+lFLAl4iExSrduOHaObUoWCST4udhLNY8qGtM/bBkMacO2mk3PH5Ng4PeJHyrwQycT9O5HSQOtR4JnOgOJAz9cy879aO0H/0k1FGCfIQzZd5CeSYESyv5OeUJyhHBmgTAlzK2EDqihDk9DMFhTDpywVZz6DRWicVRzDd+fl6lWeTwEO4QhOwIELqMIN1KAODIbwAq/wZj1b79aH9TltXbLymQOYkfX1CxuZlsw=</latexit><latexit sha1_base64="qWRVLSggokSwGCujNplAm3tkydA=">AAAB/3icbZC7SgNBFIbPeo3xFrW0GQyCjWFXBC2DNmIVwVwgWcLsZDYZMnth5qwYlxQ+gq0+gJ3Y+ijWvoizyRYm8YeBj/+cwznze7EUGm3721paXlldWy9sFDe3tnd2S3v7DR0livE6i2SkWh7VXIqQ11Gg5K1YcRp4kje94XVWbz5wpUUU3uMo5m5A+6HwBaNorOZjN709dcbdUtmu2BORRXByKEOuWrf00+lFLAl4iExSrduOHaObUoWCST4udhLNY8qGtM/bBkMacO2mk3PH5Ng4PeJHyrwQycT9O5HSQOtR4JnOgOJAz9cy879aO0H/0k1FGCfIQzZd5CeSYESyv5OeUJyhHBmgTAlzK2EDqihDk9DMFhTDpywVZz6DRWicVRzDd+fl6lWeTwEO4QhOwIELqMIN1KAODIbwAq/wZj1b79aH9TltXbLymQOYkfX1CxuZlsw=</latexit><latexit sha1_base64="qWRVLSggokSwGCujNplAm3tkydA=">AAAB/3icbZC7SgNBFIbPeo3xFrW0GQyCjWFXBC2DNmIVwVwgWcLsZDYZMnth5qwYlxQ+gq0+gJ3Y+ijWvoizyRYm8YeBj/+cwznze7EUGm3721paXlldWy9sFDe3tnd2S3v7DR0livE6i2SkWh7VXIqQ11Gg5K1YcRp4kje94XVWbz5wpUUU3uMo5m5A+6HwBaNorOZjN709dcbdUtmu2BORRXByKEOuWrf00+lFLAl4iExSrduOHaObUoWCST4udhLNY8qGtM/bBkMacO2mk3PH5Ng4PeJHyrwQycT9O5HSQOtR4JnOgOJAz9cy879aO0H/0k1FGCfIQzZd5CeSYESyv5OeUJyhHBmgTAlzK2EDqihDk9DMFhTDpywVZz6DRWicVRzDd+fl6lWeTwEO4QhOwIELqMIN1KAODIbwAq/wZj1b79aH9TltXbLymQOYkfX1CxuZlsw=</latexit>

W✓1
<latexit sha1_base64="ES1lximfG4pkiOnrO3q9iRqd0kA=">AAACBHicbZDLSgNBEEV74ivGV9Slm8YguAozIugy6MZlBPOAZBh6OjVJk54H3TVCHLL1E9zqB7gTt/6Ha3/EnmQWJvFCweFWFVVcP5FCo21/W6W19Y3NrfJ2ZWd3b/+genjU1nGqOLR4LGPV9ZkGKSJooUAJ3UQBC30JHX98m/c7j6C0iKMHnCTghmwYiUBwhsbqd7ysjyNA5jlTr1qz6/ZMdBWcAmqkUNOr/vQHMU9DiJBLpnXPsRN0M6ZQcAnTSj/VkDA+ZkPoGYxYCNrNZj9P6ZlxBjSIlakI6cz9u5GxUOtJ6JvJkOFIL/dy879eL8Xg2s1ElKQIEZ8fClJJMaZ5AHQgFHCUEwOMK2F+pXzEFONoYlq4gmL8lKfiLGewCu2LumP4/rLWuCnyKZMTckrOiUOuSIPckSZpEU4S8kJeyZv1bL1bH9bnfLRkFTvHZEHW1y9rOJk3</latexit><latexit sha1_base64="ES1lximfG4pkiOnrO3q9iRqd0kA=">AAACBHicbZDLSgNBEEV74ivGV9Slm8YguAozIugy6MZlBPOAZBh6OjVJk54H3TVCHLL1E9zqB7gTt/6Ha3/EnmQWJvFCweFWFVVcP5FCo21/W6W19Y3NrfJ2ZWd3b/+genjU1nGqOLR4LGPV9ZkGKSJooUAJ3UQBC30JHX98m/c7j6C0iKMHnCTghmwYiUBwhsbqd7ysjyNA5jlTr1qz6/ZMdBWcAmqkUNOr/vQHMU9DiJBLpnXPsRN0M6ZQcAnTSj/VkDA+ZkPoGYxYCNrNZj9P6ZlxBjSIlakI6cz9u5GxUOtJ6JvJkOFIL/dy879eL8Xg2s1ElKQIEZ8fClJJMaZ5AHQgFHCUEwOMK2F+pXzEFONoYlq4gmL8lKfiLGewCu2LumP4/rLWuCnyKZMTckrOiUOuSIPckSZpEU4S8kJeyZv1bL1bH9bnfLRkFTvHZEHW1y9rOJk3</latexit><latexit sha1_base64="ES1lximfG4pkiOnrO3q9iRqd0kA=">AAACBHicbZDLSgNBEEV74ivGV9Slm8YguAozIugy6MZlBPOAZBh6OjVJk54H3TVCHLL1E9zqB7gTt/6Ha3/EnmQWJvFCweFWFVVcP5FCo21/W6W19Y3NrfJ2ZWd3b/+genjU1nGqOLR4LGPV9ZkGKSJooUAJ3UQBC30JHX98m/c7j6C0iKMHnCTghmwYiUBwhsbqd7ysjyNA5jlTr1qz6/ZMdBWcAmqkUNOr/vQHMU9DiJBLpnXPsRN0M6ZQcAnTSj/VkDA+ZkPoGYxYCNrNZj9P6ZlxBjSIlakI6cz9u5GxUOtJ6JvJkOFIL/dy879eL8Xg2s1ElKQIEZ8fClJJMaZ5AHQgFHCUEwOMK2F+pXzEFONoYlq4gmL8lKfiLGewCu2LumP4/rLWuCnyKZMTckrOiUOuSIPckSZpEU4S8kJeyZv1bL1bH9bnfLRkFTvHZEHW1y9rOJk3</latexit><latexit sha1_base64="ES1lximfG4pkiOnrO3q9iRqd0kA=">AAACBHicbZDLSgNBEEV74ivGV9Slm8YguAozIugy6MZlBPOAZBh6OjVJk54H3TVCHLL1E9zqB7gTt/6Ha3/EnmQWJvFCweFWFVVcP5FCo21/W6W19Y3NrfJ2ZWd3b/+genjU1nGqOLR4LGPV9ZkGKSJooUAJ3UQBC30JHX98m/c7j6C0iKMHnCTghmwYiUBwhsbqd7ysjyNA5jlTr1qz6/ZMdBWcAmqkUNOr/vQHMU9DiJBLpnXPsRN0M6ZQcAnTSj/VkDA+ZkPoGYxYCNrNZj9P6ZlxBjSIlakI6cz9u5GxUOtJ6JvJkOFIL/dy879eL8Xg2s1ElKQIEZ8fClJJMaZ5AHQgFHCUEwOMK2F+pXzEFONoYlq4gmL8lKfiLGewCu2LumP4/rLWuCnyKZMTckrOiUOuSIPckSZpEU4S8kJeyZv1bL1bH9bnfLRkFTvHZEHW1y9rOJk3</latexit>

W✓2
<latexit sha1_base64="I8jwpJFIHeI8baOBoI6ztluSbf4=">AAACBHicbZBNS8NAEIY3ftb6VfXoJVgETyUpgh6LXjxWsB/QhLDZTtqlm03YnQg19OpP8Ko/wJt49X949o+4bXOwrS8MPLwzwwxvmAqu0XG+rbX1jc2t7dJOeXdv/+CwcnTc1kmmGLRYIhLVDakGwSW0kKOAbqqAxqGATji6nfY7j6A0T+QDjlPwYzqQPOKMorG8TpB7OASkQX0SVKpOzZnJXgW3gCop1AwqP14/YVkMEpmgWvdcJ0U/pwo5EzApe5mGlLIRHUDPoKQxaD+f/Tyxz43Tt6NEmZJoz9y/GzmNtR7HoZmMKQ71cm9q/tfrZRhd+zmXaYYg2fxQlAkbE3sagN3nChiKsQHKFDe/2mxIFWVoYlq4gnz0NE3FXc5gFdr1mmv4/rLauCnyKZFTckYuiEuuSIPckSZpEUZS8kJeyZv1bL1bH9bnfHTNKnZOyIKsr19szpk4</latexit><latexit sha1_base64="I8jwpJFIHeI8baOBoI6ztluSbf4=">AAACBHicbZBNS8NAEIY3ftb6VfXoJVgETyUpgh6LXjxWsB/QhLDZTtqlm03YnQg19OpP8Ko/wJt49X949o+4bXOwrS8MPLwzwwxvmAqu0XG+rbX1jc2t7dJOeXdv/+CwcnTc1kmmGLRYIhLVDakGwSW0kKOAbqqAxqGATji6nfY7j6A0T+QDjlPwYzqQPOKMorG8TpB7OASkQX0SVKpOzZnJXgW3gCop1AwqP14/YVkMEpmgWvdcJ0U/pwo5EzApe5mGlLIRHUDPoKQxaD+f/Tyxz43Tt6NEmZJoz9y/GzmNtR7HoZmMKQ71cm9q/tfrZRhd+zmXaYYg2fxQlAkbE3sagN3nChiKsQHKFDe/2mxIFWVoYlq4gnz0NE3FXc5gFdr1mmv4/rLauCnyKZFTckYuiEuuSIPckSZpEUZS8kJeyZv1bL1bH9bnfHTNKnZOyIKsr19szpk4</latexit><latexit sha1_base64="I8jwpJFIHeI8baOBoI6ztluSbf4=">AAACBHicbZBNS8NAEIY3ftb6VfXoJVgETyUpgh6LXjxWsB/QhLDZTtqlm03YnQg19OpP8Ko/wJt49X949o+4bXOwrS8MPLwzwwxvmAqu0XG+rbX1jc2t7dJOeXdv/+CwcnTc1kmmGLRYIhLVDakGwSW0kKOAbqqAxqGATji6nfY7j6A0T+QDjlPwYzqQPOKMorG8TpB7OASkQX0SVKpOzZnJXgW3gCop1AwqP14/YVkMEpmgWvdcJ0U/pwo5EzApe5mGlLIRHUDPoKQxaD+f/Tyxz43Tt6NEmZJoz9y/GzmNtR7HoZmMKQ71cm9q/tfrZRhd+zmXaYYg2fxQlAkbE3sagN3nChiKsQHKFDe/2mxIFWVoYlq4gnz0NE3FXc5gFdr1mmv4/rLauCnyKZFTckYuiEuuSIPckSZpEUZS8kJeyZv1bL1bH9bnfHTNKnZOyIKsr19szpk4</latexit><latexit sha1_base64="I8jwpJFIHeI8baOBoI6ztluSbf4=">AAACBHicbZBNS8NAEIY3ftb6VfXoJVgETyUpgh6LXjxWsB/QhLDZTtqlm03YnQg19OpP8Ko/wJt49X949o+4bXOwrS8MPLwzwwxvmAqu0XG+rbX1jc2t7dJOeXdv/+CwcnTc1kmmGLRYIhLVDakGwSW0kKOAbqqAxqGATji6nfY7j6A0T+QDjlPwYzqQPOKMorG8TpB7OASkQX0SVKpOzZnJXgW3gCop1AwqP14/YVkMEpmgWvdcJ0U/pwo5EzApe5mGlLIRHUDPoKQxaD+f/Tyxz43Tt6NEmZJoz9y/GzmNtR7HoZmMKQ71cm9q/tfrZRhd+zmXaYYg2fxQlAkbE3sagN3nChiKsQHKFDe/2mxIFWVoYlq4gnz0NE3FXc5gFdr1mmv4/rLauCnyKZFTckYuiEuuSIPckSZpEUZS8kJeyZv1bL1bH9bnfHTNKnZOyIKsr19szpk4</latexit>

W✓J
<latexit sha1_base64="zM2M5wJcrvgMVJcPSXr8cbBilrI=">AAACBHicbZDPSsNAEMYn9V+t/6oevQSL4KkkIuix6EU8VbCt0ISw2W7bpZtN2J0INfTqI3jVB/AmXn0Pz76ImzYH2/rBwI9vZpjhCxPBNTrOt1VaWV1b3yhvVra2d3b3qvsHbR2nirIWjUWsHkKimeCStZCjYA+JYiQKBeuEo+u833lkSvNY3uM4YX5EBpL3OSVoLK8TZB4OGZLgdhJUa07dmcpeBreAGhRqBtUfrxfTNGISqSBad10nQT8jCjkVbFLxUs0SQkdkwLoGJYmY9rPpzxP7xDg9ux8rUxLtqft3IyOR1uMoNJMRwaFe7OXmf71uiv1LP+MySZFJOjvUT4WNsZ0HYPe4YhTF2AChiptfbTokilA0Mc1dQT56ylNxFzNYhvZZ3TV8d15rXBX5lOEIjuEUXLiABtxAE1pAIYEXeIU369l6tz6sz9loySp2DmFO1tcvkt6ZUA==</latexit><latexit sha1_base64="zM2M5wJcrvgMVJcPSXr8cbBilrI=">AAACBHicbZDPSsNAEMYn9V+t/6oevQSL4KkkIuix6EU8VbCt0ISw2W7bpZtN2J0INfTqI3jVB/AmXn0Pz76ImzYH2/rBwI9vZpjhCxPBNTrOt1VaWV1b3yhvVra2d3b3qvsHbR2nirIWjUWsHkKimeCStZCjYA+JYiQKBeuEo+u833lkSvNY3uM4YX5EBpL3OSVoLK8TZB4OGZLgdhJUa07dmcpeBreAGhRqBtUfrxfTNGISqSBad10nQT8jCjkVbFLxUs0SQkdkwLoGJYmY9rPpzxP7xDg9ux8rUxLtqft3IyOR1uMoNJMRwaFe7OXmf71uiv1LP+MySZFJOjvUT4WNsZ0HYPe4YhTF2AChiptfbTokilA0Mc1dQT56ylNxFzNYhvZZ3TV8d15rXBX5lOEIjuEUXLiABtxAE1pAIYEXeIU369l6tz6sz9loySp2DmFO1tcvkt6ZUA==</latexit><latexit sha1_base64="zM2M5wJcrvgMVJcPSXr8cbBilrI=">AAACBHicbZDPSsNAEMYn9V+t/6oevQSL4KkkIuix6EU8VbCt0ISw2W7bpZtN2J0INfTqI3jVB/AmXn0Pz76ImzYH2/rBwI9vZpjhCxPBNTrOt1VaWV1b3yhvVra2d3b3qvsHbR2nirIWjUWsHkKimeCStZCjYA+JYiQKBeuEo+u833lkSvNY3uM4YX5EBpL3OSVoLK8TZB4OGZLgdhJUa07dmcpeBreAGhRqBtUfrxfTNGISqSBad10nQT8jCjkVbFLxUs0SQkdkwLoGJYmY9rPpzxP7xDg9ux8rUxLtqft3IyOR1uMoNJMRwaFe7OXmf71uiv1LP+MySZFJOjvUT4WNsZ0HYPe4YhTF2AChiptfbTokilA0Mc1dQT56ylNxFzNYhvZZ3TV8d15rXBX5lOEIjuEUXLiABtxAE1pAIYEXeIU369l6tz6sz9loySp2DmFO1tcvkt6ZUA==</latexit><latexit sha1_base64="zM2M5wJcrvgMVJcPSXr8cbBilrI=">AAACBHicbZDPSsNAEMYn9V+t/6oevQSL4KkkIuix6EU8VbCt0ISw2W7bpZtN2J0INfTqI3jVB/AmXn0Pz76ImzYH2/rBwI9vZpjhCxPBNTrOt1VaWV1b3yhvVra2d3b3qvsHbR2nirIWjUWsHkKimeCStZCjYA+JYiQKBeuEo+u833lkSvNY3uM4YX5EBpL3OSVoLK8TZB4OGZLgdhJUa07dmcpeBreAGhRqBtUfrxfTNGISqSBad10nQT8jCjkVbFLxUs0SQkdkwLoGJYmY9rPpzxP7xDg9ux8rUxLtqft3IyOR1uMoNJMRwaFe7OXmf71uiv1LP+MySZFJOjvUT4WNsZ0HYPe4YhTF2AChiptfbTokilA0Mc1dQT56ylNxFzNYhvZZ3TV8d15rXBX5lOEIjuEUXLiABtxAE1pAIYEXeIU369l6tz6sz9loySp2DmFO1tcvkt6ZUA==</latexit>

compared to

R̂
<latexit sha1_base64="oWr5gpLo1mc21yIk96CzEishXzY=">AAACC3icbVDLSsNAFJ34rPWV6tLNYBFclUQEXRbduKxiH9CGMplO2qGTSZi5UWrIJ/gJbvUD3IlbP8K1P+KkzcK2HrhwOOde7uH4seAaHOfbWlldW9/YLG2Vt3d29/btykFLR4mirEkjEamOTzQTXLImcBCsEytGQl+wtj++zv32A1OaR/IeJjHzQjKUPOCUgJH6dqU3IpD2QgIjSkR6l2V9u+rUnCnwMnELUkUFGn37pzeIaBIyCVQQrbuuE4OXEgWcCpaVe4lmMaFjMmRdQyUJmfbSafQMnxhlgINImZGAp+rfi5SEWk9C32zmGfWil4v/ed0Egksv5TJOgEk6exQkAkOE8x7wgCtGQUwMIVRxkxXTEVGEgmlr7gvw8VPeirvYwTJpndVcw2/Pq/Wrop8SOkLH6BS56ALV0Q1qoCai6BG9oFf0Zj1b79aH9TlbXbGKm0M0B+vrF3+Gm/s=</latexit><latexit sha1_base64="oWr5gpLo1mc21yIk96CzEishXzY=">AAACC3icbVDLSsNAFJ34rPWV6tLNYBFclUQEXRbduKxiH9CGMplO2qGTSZi5UWrIJ/gJbvUD3IlbP8K1P+KkzcK2HrhwOOde7uH4seAaHOfbWlldW9/YLG2Vt3d29/btykFLR4mirEkjEamOTzQTXLImcBCsEytGQl+wtj++zv32A1OaR/IeJjHzQjKUPOCUgJH6dqU3IpD2QgIjSkR6l2V9u+rUnCnwMnELUkUFGn37pzeIaBIyCVQQrbuuE4OXEgWcCpaVe4lmMaFjMmRdQyUJmfbSafQMnxhlgINImZGAp+rfi5SEWk9C32zmGfWil4v/ed0Egksv5TJOgEk6exQkAkOE8x7wgCtGQUwMIVRxkxXTEVGEgmlr7gvw8VPeirvYwTJpndVcw2/Pq/Wrop8SOkLH6BS56ALV0Q1qoCai6BG9oFf0Zj1b79aH9TlbXbGKm0M0B+vrF3+Gm/s=</latexit><latexit sha1_base64="oWr5gpLo1mc21yIk96CzEishXzY=">AAACC3icbVDLSsNAFJ34rPWV6tLNYBFclUQEXRbduKxiH9CGMplO2qGTSZi5UWrIJ/gJbvUD3IlbP8K1P+KkzcK2HrhwOOde7uH4seAaHOfbWlldW9/YLG2Vt3d29/btykFLR4mirEkjEamOTzQTXLImcBCsEytGQl+wtj++zv32A1OaR/IeJjHzQjKUPOCUgJH6dqU3IpD2QgIjSkR6l2V9u+rUnCnwMnELUkUFGn37pzeIaBIyCVQQrbuuE4OXEgWcCpaVe4lmMaFjMmRdQyUJmfbSafQMnxhlgINImZGAp+rfi5SEWk9C32zmGfWil4v/ed0Egksv5TJOgEk6exQkAkOE8x7wgCtGQUwMIVRxkxXTEVGEgmlr7gvw8VPeirvYwTJpndVcw2/Pq/Wrop8SOkLH6BS56ALV0Q1qoCai6BG9oFf0Zj1b79aH9TlbXbGKm0M0B+vrF3+Gm/s=</latexit><latexit sha1_base64="oWr5gpLo1mc21yIk96CzEishXzY=">AAACC3icbVDLSsNAFJ34rPWV6tLNYBFclUQEXRbduKxiH9CGMplO2qGTSZi5UWrIJ/gJbvUD3IlbP8K1P+KkzcK2HrhwOOde7uH4seAaHOfbWlldW9/YLG2Vt3d29/btykFLR4mirEkjEamOTzQTXLImcBCsEytGQl+wtj++zv32A1OaR/IeJjHzQjKUPOCUgJH6dqU3IpD2QgIjSkR6l2V9u+rUnCnwMnELUkUFGn37pzeIaBIyCVQQrbuuE4OXEgWcCpaVe4lmMaFjMmRdQyUJmfbSafQMnxhlgINImZGAp+rfi5SEWk9C32zmGfWil4v/ed0Egksv5TJOgEk6exQkAkOE8x7wgCtGQUwMIVRxkxXTEVGEgmlr7gvw8VPeirvYwTJpndVcw2/Pq/Wrop8SOkLH6BS56ALV0Q1qoCai6BG9oFf0Zj1b79aH9TlbXbGKm0M0B+vrF3+Gm/s=</latexit>

: some risk

inf
{✓j}

R̂(XJ , Y, {✓j})
<latexit sha1_base64="9pyuJ/yhPayfC4Hjj3v8HbnQztM=">AAACM3icbVDLSsNAFJ34flt16WawCAoiiQjqruhGXKnYWmlKuJlO7NjJJMzcCDXkW/wKP8GtrsWduvUfnD4Wvg4MHM45l3vnhKkUBl33xRkZHRufmJyanpmdm19YLC0t10ySacarLJGJrodguBSKV1Gg5PVUc4hDyS/DzlHPv7zl2ohEXWA35c0YrpWIBAO0UlA68IWKgtzPfWxzhODGLwrqtwFzPwZsM5D5eVFs1IOTraut76nNoFR2t90+6F/iDUmZDHEalN79VsKymCtkEoxpeG6KzRw0CiZ5MeNnhqfAOnDNG5YqiLlp5v0vFnTdKi0aJdo+hbSvfp/IITamG4c22bvb/PZ64n9eI8Nov5kLlWbIFRssijJJMaG9vmhLaM5Qdi0BpoW9lbI2aGBoW/2xBUXnrrCteL87+EtqO9ue5We75crhsJ8pskrWyAbxyB6pkGNySqqEkXvySJ7Is/PgvDpvzscgOuIMZ1bIDzifXy3arHQ=</latexit><latexit sha1_base64="9pyuJ/yhPayfC4Hjj3v8HbnQztM=">AAACM3icbVDLSsNAFJ34flt16WawCAoiiQjqruhGXKnYWmlKuJlO7NjJJMzcCDXkW/wKP8GtrsWduvUfnD4Wvg4MHM45l3vnhKkUBl33xRkZHRufmJyanpmdm19YLC0t10ySacarLJGJrodguBSKV1Gg5PVUc4hDyS/DzlHPv7zl2ohEXWA35c0YrpWIBAO0UlA68IWKgtzPfWxzhODGLwrqtwFzPwZsM5D5eVFs1IOTraut76nNoFR2t90+6F/iDUmZDHEalN79VsKymCtkEoxpeG6KzRw0CiZ5MeNnhqfAOnDNG5YqiLlp5v0vFnTdKi0aJdo+hbSvfp/IITamG4c22bvb/PZ64n9eI8Nov5kLlWbIFRssijJJMaG9vmhLaM5Qdi0BpoW9lbI2aGBoW/2xBUXnrrCteL87+EtqO9ue5We75crhsJ8pskrWyAbxyB6pkGNySqqEkXvySJ7Is/PgvDpvzscgOuIMZ1bIDzifXy3arHQ=</latexit><latexit sha1_base64="9pyuJ/yhPayfC4Hjj3v8HbnQztM=">AAACM3icbVDLSsNAFJ34flt16WawCAoiiQjqruhGXKnYWmlKuJlO7NjJJMzcCDXkW/wKP8GtrsWduvUfnD4Wvg4MHM45l3vnhKkUBl33xRkZHRufmJyanpmdm19YLC0t10ySacarLJGJrodguBSKV1Gg5PVUc4hDyS/DzlHPv7zl2ohEXWA35c0YrpWIBAO0UlA68IWKgtzPfWxzhODGLwrqtwFzPwZsM5D5eVFs1IOTraut76nNoFR2t90+6F/iDUmZDHEalN79VsKymCtkEoxpeG6KzRw0CiZ5MeNnhqfAOnDNG5YqiLlp5v0vFnTdKi0aJdo+hbSvfp/IITamG4c22bvb/PZ64n9eI8Nov5kLlWbIFRssijJJMaG9vmhLaM5Qdi0BpoW9lbI2aGBoW/2xBUXnrrCteL87+EtqO9ue5We75crhsJ8pskrWyAbxyB6pkGNySqqEkXvySJ7Is/PgvDpvzscgOuIMZ1bIDzifXy3arHQ=</latexit><latexit sha1_base64="9pyuJ/yhPayfC4Hjj3v8HbnQztM=">AAACM3icbVDLSsNAFJ34flt16WawCAoiiQjqruhGXKnYWmlKuJlO7NjJJMzcCDXkW/wKP8GtrsWduvUfnD4Wvg4MHM45l3vnhKkUBl33xRkZHRufmJyanpmdm19YLC0t10ySacarLJGJrodguBSKV1Gg5PVUc4hDyS/DzlHPv7zl2ohEXWA35c0YrpWIBAO0UlA68IWKgtzPfWxzhODGLwrqtwFzPwZsM5D5eVFs1IOTraut76nNoFR2t90+6F/iDUmZDHEalN79VsKymCtkEoxpeG6KzRw0CiZ5MeNnhqfAOnDNG5YqiLlp5v0vFnTdKi0aJdo+hbSvfp/IITamG4c22bvb/PZ64n9eI8Nov5kLlWbIFRssijJJMaG9vmhLaM5Qdi0BpoW9lbI2aGBoW/2xBUXnrrCteL87+EtqO9ue5We75crhsJ8pskrWyAbxyB6pkGNySqqEkXvySJ7Is/PgvDpvzscgOuIMZ1bIDzifXy3arHQ=</latexit>

8j, inf
✓j

R̂(Xj , Y, ✓j)
<latexit sha1_base64="GXuOSU9SXerWc58PfyES+M2+mvc="></latexit><latexit sha1_base64="GXuOSU9SXerWc58PfyES+M2+mvc="></latexit><latexit sha1_base64="GXuOSU9SXerWc58PfyES+M2+mvc="></latexit><latexit sha1_base64="GXuOSU9SXerWc58PfyES+M2+mvc="></latexit>
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Sequential Optimization

• Goal: removing the joint end-to-end constraint.

• Can we specify explicitly the objective of each 
individual layers? (beyond the "black-box" optimization)
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⇢
<latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit>

… ⇢
<latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit>

x
<latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit><latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit><latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit><latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit> �(x)

<latexit sha1_base64="yPj1Gel0mVagsa/RhNrQlulMSgw=">AAAB/3icbZDLSsNAFIZPvNZ6q7p0EyxC3ZREBF0W3bisYC/QhjKZTtohk0mYORFr6MJHcKsP4E7c+iiufRGnbRa29YeBj/+cwznz+4ngGh3n21pZXVvf2CxsFbd3dvf2SweHTR2nirIGjUWs2j7RTHDJGshRsHaiGIl8wVp+eDOptx6Y0jyW9zhKmBeRgeQBpwSN1erWh7zyeNYrlZ2qM5W9DG4OZchV75V+uv2YphGTSAXRuuM6CXoZUcipYONiN9UsITQkA9YxKEnEtJdNzx3bp8bp20GszJNoT92/ExmJtB5FvumMCA71Ym1i/lfrpBhceRmXSYpM0tmiIBU2xvbk73afK0ZRjAwQqri51aZDoghFk9DcFuTh09ik4i5msAzN86pr+O6iXLvO8ynAMZxABVy4hBrcQh0aQCGEF3iFN+vZerc+rM9Z64qVzxzBnKyvX81glps=</latexit><latexit sha1_base64="yPj1Gel0mVagsa/RhNrQlulMSgw=">AAAB/3icbZDLSsNAFIZPvNZ6q7p0EyxC3ZREBF0W3bisYC/QhjKZTtohk0mYORFr6MJHcKsP4E7c+iiufRGnbRa29YeBj/+cwznz+4ngGh3n21pZXVvf2CxsFbd3dvf2SweHTR2nirIGjUWs2j7RTHDJGshRsHaiGIl8wVp+eDOptx6Y0jyW9zhKmBeRgeQBpwSN1erWh7zyeNYrlZ2qM5W9DG4OZchV75V+uv2YphGTSAXRuuM6CXoZUcipYONiN9UsITQkA9YxKEnEtJdNzx3bp8bp20GszJNoT92/ExmJtB5FvumMCA71Ym1i/lfrpBhceRmXSYpM0tmiIBU2xvbk73afK0ZRjAwQqri51aZDoghFk9DcFuTh09ik4i5msAzN86pr+O6iXLvO8ynAMZxABVy4hBrcQh0aQCGEF3iFN+vZerc+rM9Z64qVzxzBnKyvX81glps=</latexit><latexit sha1_base64="yPj1Gel0mVagsa/RhNrQlulMSgw=">AAAB/3icbZDLSsNAFIZPvNZ6q7p0EyxC3ZREBF0W3bisYC/QhjKZTtohk0mYORFr6MJHcKsP4E7c+iiufRGnbRa29YeBj/+cwznz+4ngGh3n21pZXVvf2CxsFbd3dvf2SweHTR2nirIGjUWs2j7RTHDJGshRsHaiGIl8wVp+eDOptx6Y0jyW9zhKmBeRgeQBpwSN1erWh7zyeNYrlZ2qM5W9DG4OZchV75V+uv2YphGTSAXRuuM6CXoZUcipYONiN9UsITQkA9YxKEnEtJdNzx3bp8bp20GszJNoT92/ExmJtB5FvumMCA71Ym1i/lfrpBhceRmXSYpM0tmiIBU2xvbk73afK0ZRjAwQqri51aZDoghFk9DcFuTh09ik4i5msAzN86pr+O6iXLvO8ynAMZxABVy4hBrcQh0aQCGEF3iFN+vZerc+rM9Z64qVzxzBnKyvX81glps=</latexit><latexit sha1_base64="yPj1Gel0mVagsa/RhNrQlulMSgw=">AAAB/3icbZDLSsNAFIZPvNZ6q7p0EyxC3ZREBF0W3bisYC/QhjKZTtohk0mYORFr6MJHcKsP4E7c+iiufRGnbRa29YeBj/+cwznz+4ngGh3n21pZXVvf2CxsFbd3dvf2SweHTR2nirIGjUWs2j7RTHDJGshRsHaiGIl8wVp+eDOptx6Y0jyW9zhKmBeRgeQBpwSN1erWh7zyeNYrlZ2qM5W9DG4OZchV75V+uv2YphGTSAXRuuM6CXoZUcipYONiN9UsITQkA9YxKEnEtJdNzx3bp8bp20GszJNoT92/ExmJtB5FvumMCA71Ym1i/lfrpBhceRmXSYpM0tmiIBU2xvbk73afK0ZRjAwQqri51aZDoghFk9DcFuTh09ik4i5msAzN86pr+O6iXLvO8ynAMZxABVy4hBrcQh0aQCGEF3iFN+vZerc+rM9Z64qVzxzBnKyvX81glps=</latexit>

structure 
easy to understand structure 

easy to understand

y
x1

<latexit sha1_base64="HLpQRvsRppZbiR1TfHKl9fhFuOA=">AAAB+3icbZDPTsJAEMan+A/xH+rRy0Zi4om0xkSPRC8eMQqYQEO2ywIbtttmd2rEpo/gVR/Am/Hqw3j2RVygBwG/ZJNfvpnJzH5BLIVB1/12Ciura+sbxc3S1vbO7l55/6BpokQz3mCRjPRDQA2XQvEGCpT8IdachoHkrWB0Pam3Hrk2IlL3OI65H9KBEn3BKFrr7qnrdcsVt+pORZbBy6ECuerd8k+nF7Ek5AqZpMa0PTdGP6UaBZM8K3USw2PKRnTA2xYVDbnx0+mpGTmxTo/0I22fQjJ1/06kNDRmHAa2M6Q4NIu1iflfrZ1g/9JPhYoT5IrNFvUTSTAik3+TntCcoRxboEwLeythQ6opQ5vO3BYUo+fMpuItZrAMzbOqZ/n2vFK7yvMpwhEcwyl4cAE1uIE6NIDBAF7gFd6czHl3PpzPWWvByWcOYU7O1y88MJU1</latexit><latexit sha1_base64="HLpQRvsRppZbiR1TfHKl9fhFuOA=">AAAB+3icbZDPTsJAEMan+A/xH+rRy0Zi4om0xkSPRC8eMQqYQEO2ywIbtttmd2rEpo/gVR/Am/Hqw3j2RVygBwG/ZJNfvpnJzH5BLIVB1/12Ciura+sbxc3S1vbO7l55/6BpokQz3mCRjPRDQA2XQvEGCpT8IdachoHkrWB0Pam3Hrk2IlL3OI65H9KBEn3BKFrr7qnrdcsVt+pORZbBy6ECuerd8k+nF7Ek5AqZpMa0PTdGP6UaBZM8K3USw2PKRnTA2xYVDbnx0+mpGTmxTo/0I22fQjJ1/06kNDRmHAa2M6Q4NIu1iflfrZ1g/9JPhYoT5IrNFvUTSTAik3+TntCcoRxboEwLeythQ6opQ5vO3BYUo+fMpuItZrAMzbOqZ/n2vFK7yvMpwhEcwyl4cAE1uIE6NIDBAF7gFd6czHl3PpzPWWvByWcOYU7O1y88MJU1</latexit><latexit sha1_base64="HLpQRvsRppZbiR1TfHKl9fhFuOA=">AAAB+3icbZDPTsJAEMan+A/xH+rRy0Zi4om0xkSPRC8eMQqYQEO2ywIbtttmd2rEpo/gVR/Am/Hqw3j2RVygBwG/ZJNfvpnJzH5BLIVB1/12Ciura+sbxc3S1vbO7l55/6BpokQz3mCRjPRDQA2XQvEGCpT8IdachoHkrWB0Pam3Hrk2IlL3OI65H9KBEn3BKFrr7qnrdcsVt+pORZbBy6ECuerd8k+nF7Ek5AqZpMa0PTdGP6UaBZM8K3USw2PKRnTA2xYVDbnx0+mpGTmxTo/0I22fQjJ1/06kNDRmHAa2M6Q4NIu1iflfrZ1g/9JPhYoT5IrNFvUTSTAik3+TntCcoRxboEwLeythQ6opQ5vO3BYUo+fMpuItZrAMzbOqZ/n2vFK7yvMpwhEcwyl4cAE1uIE6NIDBAF7gFd6czHl3PpzPWWvByWcOYU7O1y88MJU1</latexit><latexit sha1_base64="HLpQRvsRppZbiR1TfHKl9fhFuOA=">AAAB+3icbZDPTsJAEMan+A/xH+rRy0Zi4om0xkSPRC8eMQqYQEO2ywIbtttmd2rEpo/gVR/Am/Hqw3j2RVygBwG/ZJNfvpnJzH5BLIVB1/12Ciura+sbxc3S1vbO7l55/6BpokQz3mCRjPRDQA2XQvEGCpT8IdachoHkrWB0Pam3Hrk2IlL3OI65H9KBEn3BKFrr7qnrdcsVt+pORZbBy6ECuerd8k+nF7Ek5AqZpMa0PTdGP6UaBZM8K3USw2PKRnTA2xYVDbnx0+mpGTmxTo/0I22fQjJ1/06kNDRmHAa2M6Q4NIu1iflfrZ1g/9JPhYoT5IrNFvUTSTAik3+TntCcoRxboEwLeythQ6opQ5vO3BYUo+fMpuItZrAMzbOqZ/n2vFK7yvMpwhEcwyl4cAE1uIE6NIDBAF7gFd6czHl3PpzPWWvByWcOYU7O1y88MJU1</latexit>

xJ�1
<latexit sha1_base64="qWRVLSggokSwGCujNplAm3tkydA=">AAAB/3icbZC7SgNBFIbPeo3xFrW0GQyCjWFXBC2DNmIVwVwgWcLsZDYZMnth5qwYlxQ+gq0+gJ3Y+ijWvoizyRYm8YeBj/+cwznze7EUGm3721paXlldWy9sFDe3tnd2S3v7DR0livE6i2SkWh7VXIqQ11Gg5K1YcRp4kje94XVWbz5wpUUU3uMo5m5A+6HwBaNorOZjN709dcbdUtmu2BORRXByKEOuWrf00+lFLAl4iExSrduOHaObUoWCST4udhLNY8qGtM/bBkMacO2mk3PH5Ng4PeJHyrwQycT9O5HSQOtR4JnOgOJAz9cy879aO0H/0k1FGCfIQzZd5CeSYESyv5OeUJyhHBmgTAlzK2EDqihDk9DMFhTDpywVZz6DRWicVRzDd+fl6lWeTwEO4QhOwIELqMIN1KAODIbwAq/wZj1b79aH9TltXbLymQOYkfX1CxuZlsw=</latexit><latexit sha1_base64="qWRVLSggokSwGCujNplAm3tkydA=">AAAB/3icbZC7SgNBFIbPeo3xFrW0GQyCjWFXBC2DNmIVwVwgWcLsZDYZMnth5qwYlxQ+gq0+gJ3Y+ijWvoizyRYm8YeBj/+cwznze7EUGm3721paXlldWy9sFDe3tnd2S3v7DR0livE6i2SkWh7VXIqQ11Gg5K1YcRp4kje94XVWbz5wpUUU3uMo5m5A+6HwBaNorOZjN709dcbdUtmu2BORRXByKEOuWrf00+lFLAl4iExSrduOHaObUoWCST4udhLNY8qGtM/bBkMacO2mk3PH5Ng4PeJHyrwQycT9O5HSQOtR4JnOgOJAz9cy879aO0H/0k1FGCfIQzZd5CeSYESyv5OeUJyhHBmgTAlzK2EDqihDk9DMFhTDpywVZz6DRWicVRzDd+fl6lWeTwEO4QhOwIELqMIN1KAODIbwAq/wZj1b79aH9TltXbLymQOYkfX1CxuZlsw=</latexit><latexit sha1_base64="qWRVLSggokSwGCujNplAm3tkydA=">AAAB/3icbZC7SgNBFIbPeo3xFrW0GQyCjWFXBC2DNmIVwVwgWcLsZDYZMnth5qwYlxQ+gq0+gJ3Y+ijWvoizyRYm8YeBj/+cwznze7EUGm3721paXlldWy9sFDe3tnd2S3v7DR0livE6i2SkWh7VXIqQ11Gg5K1YcRp4kje94XVWbz5wpUUU3uMo5m5A+6HwBaNorOZjN709dcbdUtmu2BORRXByKEOuWrf00+lFLAl4iExSrduOHaObUoWCST4udhLNY8qGtM/bBkMacO2mk3PH5Ng4PeJHyrwQycT9O5HSQOtR4JnOgOJAz9cy879aO0H/0k1FGCfIQzZd5CeSYESyv5OeUJyhHBmgTAlzK2EDqihDk9DMFhTDpywVZz6DRWicVRzDd+fl6lWeTwEO4QhOwIELqMIN1KAODIbwAq/wZj1b79aH9TltXbLymQOYkfX1CxuZlsw=</latexit><latexit sha1_base64="qWRVLSggokSwGCujNplAm3tkydA=">AAAB/3icbZC7SgNBFIbPeo3xFrW0GQyCjWFXBC2DNmIVwVwgWcLsZDYZMnth5qwYlxQ+gq0+gJ3Y+ijWvoizyRYm8YeBj/+cwznze7EUGm3721paXlldWy9sFDe3tnd2S3v7DR0livE6i2SkWh7VXIqQ11Gg5K1YcRp4kje94XVWbz5wpUUU3uMo5m5A+6HwBaNorOZjN709dcbdUtmu2BORRXByKEOuWrf00+lFLAl4iExSrduOHaObUoWCST4udhLNY8qGtM/bBkMacO2mk3PH5Ng4PeJHyrwQycT9O5HSQOtR4JnOgOJAz9cy879aO0H/0k1FGCfIQzZd5CeSYESyv5OeUJyhHBmgTAlzK2EDqihDk9DMFhTDpywVZz6DRWicVRzDd+fl6lWeTwEO4QhOwIELqMIN1KAODIbwAq/wZj1b79aH9TltXbLymQOYkfX1CxuZlsw=</latexit>

W✓1
<latexit sha1_base64="ES1lximfG4pkiOnrO3q9iRqd0kA=">AAACBHicbZDLSgNBEEV74ivGV9Slm8YguAozIugy6MZlBPOAZBh6OjVJk54H3TVCHLL1E9zqB7gTt/6Ha3/EnmQWJvFCweFWFVVcP5FCo21/W6W19Y3NrfJ2ZWd3b/+genjU1nGqOLR4LGPV9ZkGKSJooUAJ3UQBC30JHX98m/c7j6C0iKMHnCTghmwYiUBwhsbqd7ysjyNA5jlTr1qz6/ZMdBWcAmqkUNOr/vQHMU9DiJBLpnXPsRN0M6ZQcAnTSj/VkDA+ZkPoGYxYCNrNZj9P6ZlxBjSIlakI6cz9u5GxUOtJ6JvJkOFIL/dy879eL8Xg2s1ElKQIEZ8fClJJMaZ5AHQgFHCUEwOMK2F+pXzEFONoYlq4gmL8lKfiLGewCu2LumP4/rLWuCnyKZMTckrOiUOuSIPckSZpEU4S8kJeyZv1bL1bH9bnfLRkFTvHZEHW1y9rOJk3</latexit><latexit sha1_base64="ES1lximfG4pkiOnrO3q9iRqd0kA=">AAACBHicbZDLSgNBEEV74ivGV9Slm8YguAozIugy6MZlBPOAZBh6OjVJk54H3TVCHLL1E9zqB7gTt/6Ha3/EnmQWJvFCweFWFVVcP5FCo21/W6W19Y3NrfJ2ZWd3b/+genjU1nGqOLR4LGPV9ZkGKSJooUAJ3UQBC30JHX98m/c7j6C0iKMHnCTghmwYiUBwhsbqd7ysjyNA5jlTr1qz6/ZMdBWcAmqkUNOr/vQHMU9DiJBLpnXPsRN0M6ZQcAnTSj/VkDA+ZkPoGYxYCNrNZj9P6ZlxBjSIlakI6cz9u5GxUOtJ6JvJkOFIL/dy879eL8Xg2s1ElKQIEZ8fClJJMaZ5AHQgFHCUEwOMK2F+pXzEFONoYlq4gmL8lKfiLGewCu2LumP4/rLWuCnyKZMTckrOiUOuSIPckSZpEU4S8kJeyZv1bL1bH9bnfLRkFTvHZEHW1y9rOJk3</latexit><latexit sha1_base64="ES1lximfG4pkiOnrO3q9iRqd0kA=">AAACBHicbZDLSgNBEEV74ivGV9Slm8YguAozIugy6MZlBPOAZBh6OjVJk54H3TVCHLL1E9zqB7gTt/6Ha3/EnmQWJvFCweFWFVVcP5FCo21/W6W19Y3NrfJ2ZWd3b/+genjU1nGqOLR4LGPV9ZkGKSJooUAJ3UQBC30JHX98m/c7j6C0iKMHnCTghmwYiUBwhsbqd7ysjyNA5jlTr1qz6/ZMdBWcAmqkUNOr/vQHMU9DiJBLpnXPsRN0M6ZQcAnTSj/VkDA+ZkPoGYxYCNrNZj9P6ZlxBjSIlakI6cz9u5GxUOtJ6JvJkOFIL/dy879eL8Xg2s1ElKQIEZ8fClJJMaZ5AHQgFHCUEwOMK2F+pXzEFONoYlq4gmL8lKfiLGewCu2LumP4/rLWuCnyKZMTckrOiUOuSIPckSZpEU4S8kJeyZv1bL1bH9bnfLRkFTvHZEHW1y9rOJk3</latexit><latexit sha1_base64="ES1lximfG4pkiOnrO3q9iRqd0kA=">AAACBHicbZDLSgNBEEV74ivGV9Slm8YguAozIugy6MZlBPOAZBh6OjVJk54H3TVCHLL1E9zqB7gTt/6Ha3/EnmQWJvFCweFWFVVcP5FCo21/W6W19Y3NrfJ2ZWd3b/+genjU1nGqOLR4LGPV9ZkGKSJooUAJ3UQBC30JHX98m/c7j6C0iKMHnCTghmwYiUBwhsbqd7ysjyNA5jlTr1qz6/ZMdBWcAmqkUNOr/vQHMU9DiJBLpnXPsRN0M6ZQcAnTSj/VkDA+ZkPoGYxYCNrNZj9P6ZlxBjSIlakI6cz9u5GxUOtJ6JvJkOFIL/dy879eL8Xg2s1ElKQIEZ8fClJJMaZ5AHQgFHCUEwOMK2F+pXzEFONoYlq4gmL8lKfiLGewCu2LumP4/rLWuCnyKZMTckrOiUOuSIPckSZpEU4S8kJeyZv1bL1bH9bnfLRkFTvHZEHW1y9rOJk3</latexit>

W✓2
<latexit sha1_base64="I8jwpJFIHeI8baOBoI6ztluSbf4=">AAACBHicbZBNS8NAEIY3ftb6VfXoJVgETyUpgh6LXjxWsB/QhLDZTtqlm03YnQg19OpP8Ko/wJt49X949o+4bXOwrS8MPLwzwwxvmAqu0XG+rbX1jc2t7dJOeXdv/+CwcnTc1kmmGLRYIhLVDakGwSW0kKOAbqqAxqGATji6nfY7j6A0T+QDjlPwYzqQPOKMorG8TpB7OASkQX0SVKpOzZnJXgW3gCop1AwqP14/YVkMEpmgWvdcJ0U/pwo5EzApe5mGlLIRHUDPoKQxaD+f/Tyxz43Tt6NEmZJoz9y/GzmNtR7HoZmMKQ71cm9q/tfrZRhd+zmXaYYg2fxQlAkbE3sagN3nChiKsQHKFDe/2mxIFWVoYlq4gnz0NE3FXc5gFdr1mmv4/rLauCnyKZFTckYuiEuuSIPckSZpEUZS8kJeyZv1bL1bH9bnfHTNKnZOyIKsr19szpk4</latexit><latexit sha1_base64="I8jwpJFIHeI8baOBoI6ztluSbf4=">AAACBHicbZBNS8NAEIY3ftb6VfXoJVgETyUpgh6LXjxWsB/QhLDZTtqlm03YnQg19OpP8Ko/wJt49X949o+4bXOwrS8MPLwzwwxvmAqu0XG+rbX1jc2t7dJOeXdv/+CwcnTc1kmmGLRYIhLVDakGwSW0kKOAbqqAxqGATji6nfY7j6A0T+QDjlPwYzqQPOKMorG8TpB7OASkQX0SVKpOzZnJXgW3gCop1AwqP14/YVkMEpmgWvdcJ0U/pwo5EzApe5mGlLIRHUDPoKQxaD+f/Tyxz43Tt6NEmZJoz9y/GzmNtR7HoZmMKQ71cm9q/tfrZRhd+zmXaYYg2fxQlAkbE3sagN3nChiKsQHKFDe/2mxIFWVoYlq4gnz0NE3FXc5gFdr1mmv4/rLauCnyKZFTckYuiEuuSIPckSZpEUZS8kJeyZv1bL1bH9bnfHTNKnZOyIKsr19szpk4</latexit><latexit sha1_base64="I8jwpJFIHeI8baOBoI6ztluSbf4=">AAACBHicbZBNS8NAEIY3ftb6VfXoJVgETyUpgh6LXjxWsB/QhLDZTtqlm03YnQg19OpP8Ko/wJt49X949o+4bXOwrS8MPLwzwwxvmAqu0XG+rbX1jc2t7dJOeXdv/+CwcnTc1kmmGLRYIhLVDakGwSW0kKOAbqqAxqGATji6nfY7j6A0T+QDjlPwYzqQPOKMorG8TpB7OASkQX0SVKpOzZnJXgW3gCop1AwqP14/YVkMEpmgWvdcJ0U/pwo5EzApe5mGlLIRHUDPoKQxaD+f/Tyxz43Tt6NEmZJoz9y/GzmNtR7HoZmMKQ71cm9q/tfrZRhd+zmXaYYg2fxQlAkbE3sagN3nChiKsQHKFDe/2mxIFWVoYlq4gnz0NE3FXc5gFdr1mmv4/rLauCnyKZFTckYuiEuuSIPckSZpEUZS8kJeyZv1bL1bH9bnfHTNKnZOyIKsr19szpk4</latexit><latexit sha1_base64="I8jwpJFIHeI8baOBoI6ztluSbf4=">AAACBHicbZBNS8NAEIY3ftb6VfXoJVgETyUpgh6LXjxWsB/QhLDZTtqlm03YnQg19OpP8Ko/wJt49X949o+4bXOwrS8MPLwzwwxvmAqu0XG+rbX1jc2t7dJOeXdv/+CwcnTc1kmmGLRYIhLVDakGwSW0kKOAbqqAxqGATji6nfY7j6A0T+QDjlPwYzqQPOKMorG8TpB7OASkQX0SVKpOzZnJXgW3gCop1AwqP14/YVkMEpmgWvdcJ0U/pwo5EzApe5mGlLIRHUDPoKQxaD+f/Tyxz43Tt6NEmZJoz9y/GzmNtR7HoZmMKQ71cm9q/tfrZRhd+zmXaYYg2fxQlAkbE3sagN3nChiKsQHKFDe/2mxIFWVoYlq4gnz0NE3FXc5gFdr1mmv4/rLauCnyKZFTckYuiEuuSIPckSZpEUZS8kJeyZv1bL1bH9bnfHTNKnZOyIKsr19szpk4</latexit>

W✓J
<latexit sha1_base64="zM2M5wJcrvgMVJcPSXr8cbBilrI=">AAACBHicbZDPSsNAEMYn9V+t/6oevQSL4KkkIuix6EU8VbCt0ISw2W7bpZtN2J0INfTqI3jVB/AmXn0Pz76ImzYH2/rBwI9vZpjhCxPBNTrOt1VaWV1b3yhvVra2d3b3qvsHbR2nirIWjUWsHkKimeCStZCjYA+JYiQKBeuEo+u833lkSvNY3uM4YX5EBpL3OSVoLK8TZB4OGZLgdhJUa07dmcpeBreAGhRqBtUfrxfTNGISqSBad10nQT8jCjkVbFLxUs0SQkdkwLoGJYmY9rPpzxP7xDg9ux8rUxLtqft3IyOR1uMoNJMRwaFe7OXmf71uiv1LP+MySZFJOjvUT4WNsZ0HYPe4YhTF2AChiptfbTokilA0Mc1dQT56ylNxFzNYhvZZ3TV8d15rXBX5lOEIjuEUXLiABtxAE1pAIYEXeIU369l6tz6sz9loySp2DmFO1tcvkt6ZUA==</latexit><latexit sha1_base64="zM2M5wJcrvgMVJcPSXr8cbBilrI=">AAACBHicbZDPSsNAEMYn9V+t/6oevQSL4KkkIuix6EU8VbCt0ISw2W7bpZtN2J0INfTqI3jVB/AmXn0Pz76ImzYH2/rBwI9vZpjhCxPBNTrOt1VaWV1b3yhvVra2d3b3qvsHbR2nirIWjUWsHkKimeCStZCjYA+JYiQKBeuEo+u833lkSvNY3uM4YX5EBpL3OSVoLK8TZB4OGZLgdhJUa07dmcpeBreAGhRqBtUfrxfTNGISqSBad10nQT8jCjkVbFLxUs0SQkdkwLoGJYmY9rPpzxP7xDg9ux8rUxLtqft3IyOR1uMoNJMRwaFe7OXmf71uiv1LP+MySZFJOjvUT4WNsZ0HYPe4YhTF2AChiptfbTokilA0Mc1dQT56ylNxFzNYhvZZ3TV8d15rXBX5lOEIjuEUXLiABtxAE1pAIYEXeIU369l6tz6sz9loySp2DmFO1tcvkt6ZUA==</latexit><latexit sha1_base64="zM2M5wJcrvgMVJcPSXr8cbBilrI=">AAACBHicbZDPSsNAEMYn9V+t/6oevQSL4KkkIuix6EU8VbCt0ISw2W7bpZtN2J0INfTqI3jVB/AmXn0Pz76ImzYH2/rBwI9vZpjhCxPBNTrOt1VaWV1b3yhvVra2d3b3qvsHbR2nirIWjUWsHkKimeCStZCjYA+JYiQKBeuEo+u833lkSvNY3uM4YX5EBpL3OSVoLK8TZB4OGZLgdhJUa07dmcpeBreAGhRqBtUfrxfTNGISqSBad10nQT8jCjkVbFLxUs0SQkdkwLoGJYmY9rPpzxP7xDg9ux8rUxLtqft3IyOR1uMoNJMRwaFe7OXmf71uiv1LP+MySZFJOjvUT4WNsZ0HYPe4YhTF2AChiptfbTokilA0Mc1dQT56ylNxFzNYhvZZ3TV8d15rXBX5lOEIjuEUXLiABtxAE1pAIYEXeIU369l6tz6sz9loySp2DmFO1tcvkt6ZUA==</latexit><latexit sha1_base64="zM2M5wJcrvgMVJcPSXr8cbBilrI=">AAACBHicbZDPSsNAEMYn9V+t/6oevQSL4KkkIuix6EU8VbCt0ISw2W7bpZtN2J0INfTqI3jVB/AmXn0Pz76ImzYH2/rBwI9vZpjhCxPBNTrOt1VaWV1b3yhvVra2d3b3qvsHbR2nirIWjUWsHkKimeCStZCjYA+JYiQKBeuEo+u833lkSvNY3uM4YX5EBpL3OSVoLK8TZB4OGZLgdhJUa07dmcpeBreAGhRqBtUfrxfTNGISqSBad10nQT8jCjkVbFLxUs0SQkdkwLoGJYmY9rPpzxP7xDg9ux8rUxLtqft3IyOR1uMoNJMRwaFe7OXmf71uiv1LP+MySZFJOjvUT4WNsZ0HYPe4YhTF2AChiptfbTokilA0Mc1dQT56ylNxFzNYhvZZ3TV8d15rXBX5lOEIjuEUXLiABtxAE1pAIYEXeIU369l6tz6sz9loySp2DmFO1tcvkt6ZUA==</latexit>

compared to

R̂
<latexit sha1_base64="oWr5gpLo1mc21yIk96CzEishXzY=">AAACC3icbVDLSsNAFJ34rPWV6tLNYBFclUQEXRbduKxiH9CGMplO2qGTSZi5UWrIJ/gJbvUD3IlbP8K1P+KkzcK2HrhwOOde7uH4seAaHOfbWlldW9/YLG2Vt3d29/btykFLR4mirEkjEamOTzQTXLImcBCsEytGQl+wtj++zv32A1OaR/IeJjHzQjKUPOCUgJH6dqU3IpD2QgIjSkR6l2V9u+rUnCnwMnELUkUFGn37pzeIaBIyCVQQrbuuE4OXEgWcCpaVe4lmMaFjMmRdQyUJmfbSafQMnxhlgINImZGAp+rfi5SEWk9C32zmGfWil4v/ed0Egksv5TJOgEk6exQkAkOE8x7wgCtGQUwMIVRxkxXTEVGEgmlr7gvw8VPeirvYwTJpndVcw2/Pq/Wrop8SOkLH6BS56ALV0Q1qoCai6BG9oFf0Zj1b79aH9TlbXbGKm0M0B+vrF3+Gm/s=</latexit><latexit sha1_base64="oWr5gpLo1mc21yIk96CzEishXzY=">AAACC3icbVDLSsNAFJ34rPWV6tLNYBFclUQEXRbduKxiH9CGMplO2qGTSZi5UWrIJ/gJbvUD3IlbP8K1P+KkzcK2HrhwOOde7uH4seAaHOfbWlldW9/YLG2Vt3d29/btykFLR4mirEkjEamOTzQTXLImcBCsEytGQl+wtj++zv32A1OaR/IeJjHzQjKUPOCUgJH6dqU3IpD2QgIjSkR6l2V9u+rUnCnwMnELUkUFGn37pzeIaBIyCVQQrbuuE4OXEgWcCpaVe4lmMaFjMmRdQyUJmfbSafQMnxhlgINImZGAp+rfi5SEWk9C32zmGfWil4v/ed0Egksv5TJOgEk6exQkAkOE8x7wgCtGQUwMIVRxkxXTEVGEgmlr7gvw8VPeirvYwTJpndVcw2/Pq/Wrop8SOkLH6BS56ALV0Q1qoCai6BG9oFf0Zj1b79aH9TlbXbGKm0M0B+vrF3+Gm/s=</latexit><latexit sha1_base64="oWr5gpLo1mc21yIk96CzEishXzY=">AAACC3icbVDLSsNAFJ34rPWV6tLNYBFclUQEXRbduKxiH9CGMplO2qGTSZi5UWrIJ/gJbvUD3IlbP8K1P+KkzcK2HrhwOOde7uH4seAaHOfbWlldW9/YLG2Vt3d29/btykFLR4mirEkjEamOTzQTXLImcBCsEytGQl+wtj++zv32A1OaR/IeJjHzQjKUPOCUgJH6dqU3IpD2QgIjSkR6l2V9u+rUnCnwMnELUkUFGn37pzeIaBIyCVQQrbuuE4OXEgWcCpaVe4lmMaFjMmRdQyUJmfbSafQMnxhlgINImZGAp+rfi5SEWk9C32zmGfWil4v/ed0Egksv5TJOgEk6exQkAkOE8x7wgCtGQUwMIVRxkxXTEVGEgmlr7gvw8VPeirvYwTJpndVcw2/Pq/Wrop8SOkLH6BS56ALV0Q1qoCai6BG9oFf0Zj1b79aH9TlbXbGKm0M0B+vrF3+Gm/s=</latexit><latexit sha1_base64="oWr5gpLo1mc21yIk96CzEishXzY=">AAACC3icbVDLSsNAFJ34rPWV6tLNYBFclUQEXRbduKxiH9CGMplO2qGTSZi5UWrIJ/gJbvUD3IlbP8K1P+KkzcK2HrhwOOde7uH4seAaHOfbWlldW9/YLG2Vt3d29/btykFLR4mirEkjEamOTzQTXLImcBCsEytGQl+wtj++zv32A1OaR/IeJjHzQjKUPOCUgJH6dqU3IpD2QgIjSkR6l2V9u+rUnCnwMnELUkUFGn37pzeIaBIyCVQQrbuuE4OXEgWcCpaVe4lmMaFjMmRdQyUJmfbSafQMnxhlgINImZGAp+rfi5SEWk9C32zmGfWil4v/ed0Egksv5TJOgEk6exQkAkOE8x7wgCtGQUwMIVRxkxXTEVGEgmlr7gvw8VPeirvYwTJpndVcw2/Pq/Wrop8SOkLH6BS56ALV0Q1qoCai6BG9oFf0Zj1b79aH9TlbXbGKm0M0B+vrF3+Gm/s=</latexit>

: some risk

inf
{✓j}

R̂(XJ , Y, {✓j})
<latexit sha1_base64="9pyuJ/yhPayfC4Hjj3v8HbnQztM=">AAACM3icbVDLSsNAFJ34flt16WawCAoiiQjqruhGXKnYWmlKuJlO7NjJJMzcCDXkW/wKP8GtrsWduvUfnD4Wvg4MHM45l3vnhKkUBl33xRkZHRufmJyanpmdm19YLC0t10ySacarLJGJrodguBSKV1Gg5PVUc4hDyS/DzlHPv7zl2ohEXWA35c0YrpWIBAO0UlA68IWKgtzPfWxzhODGLwrqtwFzPwZsM5D5eVFs1IOTraut76nNoFR2t90+6F/iDUmZDHEalN79VsKymCtkEoxpeG6KzRw0CiZ5MeNnhqfAOnDNG5YqiLlp5v0vFnTdKi0aJdo+hbSvfp/IITamG4c22bvb/PZ64n9eI8Nov5kLlWbIFRssijJJMaG9vmhLaM5Qdi0BpoW9lbI2aGBoW/2xBUXnrrCteL87+EtqO9ue5We75crhsJ8pskrWyAbxyB6pkGNySqqEkXvySJ7Is/PgvDpvzscgOuIMZ1bIDzifXy3arHQ=</latexit><latexit sha1_base64="9pyuJ/yhPayfC4Hjj3v8HbnQztM=">AAACM3icbVDLSsNAFJ34flt16WawCAoiiQjqruhGXKnYWmlKuJlO7NjJJMzcCDXkW/wKP8GtrsWduvUfnD4Wvg4MHM45l3vnhKkUBl33xRkZHRufmJyanpmdm19YLC0t10ySacarLJGJrodguBSKV1Gg5PVUc4hDyS/DzlHPv7zl2ohEXWA35c0YrpWIBAO0UlA68IWKgtzPfWxzhODGLwrqtwFzPwZsM5D5eVFs1IOTraut76nNoFR2t90+6F/iDUmZDHEalN79VsKymCtkEoxpeG6KzRw0CiZ5MeNnhqfAOnDNG5YqiLlp5v0vFnTdKi0aJdo+hbSvfp/IITamG4c22bvb/PZ64n9eI8Nov5kLlWbIFRssijJJMaG9vmhLaM5Qdi0BpoW9lbI2aGBoW/2xBUXnrrCteL87+EtqO9ue5We75crhsJ8pskrWyAbxyB6pkGNySqqEkXvySJ7Is/PgvDpvzscgOuIMZ1bIDzifXy3arHQ=</latexit><latexit sha1_base64="9pyuJ/yhPayfC4Hjj3v8HbnQztM=">AAACM3icbVDLSsNAFJ34flt16WawCAoiiQjqruhGXKnYWmlKuJlO7NjJJMzcCDXkW/wKP8GtrsWduvUfnD4Wvg4MHM45l3vnhKkUBl33xRkZHRufmJyanpmdm19YLC0t10ySacarLJGJrodguBSKV1Gg5PVUc4hDyS/DzlHPv7zl2ohEXWA35c0YrpWIBAO0UlA68IWKgtzPfWxzhODGLwrqtwFzPwZsM5D5eVFs1IOTraut76nNoFR2t90+6F/iDUmZDHEalN79VsKymCtkEoxpeG6KzRw0CiZ5MeNnhqfAOnDNG5YqiLlp5v0vFnTdKi0aJdo+hbSvfp/IITamG4c22bvb/PZ64n9eI8Nov5kLlWbIFRssijJJMaG9vmhLaM5Qdi0BpoW9lbI2aGBoW/2xBUXnrrCteL87+EtqO9ue5We75crhsJ8pskrWyAbxyB6pkGNySqqEkXvySJ7Is/PgvDpvzscgOuIMZ1bIDzifXy3arHQ=</latexit><latexit sha1_base64="9pyuJ/yhPayfC4Hjj3v8HbnQztM=">AAACM3icbVDLSsNAFJ34flt16WawCAoiiQjqruhGXKnYWmlKuJlO7NjJJMzcCDXkW/wKP8GtrsWduvUfnD4Wvg4MHM45l3vnhKkUBl33xRkZHRufmJyanpmdm19YLC0t10ySacarLJGJrodguBSKV1Gg5PVUc4hDyS/DzlHPv7zl2ohEXWA35c0YrpWIBAO0UlA68IWKgtzPfWxzhODGLwrqtwFzPwZsM5D5eVFs1IOTraut76nNoFR2t90+6F/iDUmZDHEalN79VsKymCtkEoxpeG6KzRw0CiZ5MeNnhqfAOnDNG5YqiLlp5v0vFnTdKi0aJdo+hbSvfp/IITamG4c22bvb/PZ64n9eI8Nov5kLlWbIFRssijJJMaG9vmhLaM5Qdi0BpoW9lbI2aGBoW/2xBUXnrrCteL87+EtqO9ue5We75crhsJ8pskrWyAbxyB6pkGNySqqEkXvySJ7Is/PgvDpvzscgOuIMZ1bIDzifXy3arHQ=</latexit>
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Spurious Valleys in Two-layer Neural Network Optimisation Landscapes, Venturi et al. 
Breaking the curse of dimensionality with convex neural networks, F Bach 
Gradient Descent Learns One-hidden-layer CNN: Don’t be afraid of Spurious Local Minima; Du et al, 2018

Ref.:  Learning and Generalization in Overparametrized Neural Networks, Going beyond to Layer; Allen-Zhu et all, 2018 
The power of Depth for Feedforward Neural Networks, Ronen Eldan and Ohad Shamir 

A. shallow (1-hidden layer) NNs: approximation or optimisation 
guarantees are widely studied. 

B. Inner organization: interaction between layers is not well 
understood. 

Study of deep CNNs for (A) or (B) are limited to < 3 layers…

• Can (A) help to reveal the structure of (B)?

• Have some of the above references a chance to scale 
numerically? 
(e.g., can theory work in practice?)

Ref.:  On the information bottleneck theory of deep learning, Saxe et al
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• Can we reciprocally impose this property layerwise?
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Simply train the CNN layer-per-layer via back-prop…
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<latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit>

⇢
<latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit>

DNN

loss

Let k = depth(DNN) +1
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Explicit greedy layer objective
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Auxiliary  
classifier

Frozen layers
Trainable layers

Simply train the CNN layer-per-layer via back-prop…
x

<latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit><latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit><latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit><latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit> W1
<latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit>

⇢
<latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit>

DNN

loss

W1
<latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit>

⇢
<latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit>

DNN

loss

Let k = depth(DNN) +1
| {z }

trained until convergence
<latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit><latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit><latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit><latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit>
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Explicit greedy layer objective
 5

Auxiliary  
classifier

Frozen layers
Trainable layers

Simply train the CNN layer-per-layer via back-prop…
x

<latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit><latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit><latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit><latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit> W1
<latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit>

⇢
<latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit>

DNN

loss

W1
<latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit>

⇢
<latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit>

DNN

loss

⇢
<latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit>

DNN

loss

W2
<latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit><latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit><latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit><latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit>

Let k = depth(DNN) +1
| {z }

trained until convergence
<latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit><latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit><latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit><latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit>



Centre for Visual Computing

Explicit greedy layer objective
 5

Auxiliary  
classifier

Frozen layers
Trainable layers

Simply train the CNN layer-per-layer via back-prop…
x

<latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit><latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit><latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit><latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit> W1
<latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit>

⇢
<latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit>

DNN

loss

W1
<latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit>

⇢
<latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit>

DNN

loss

⇢
<latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit>

DNN

loss

W2
<latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit><latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit><latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit><latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit>

⇢
<latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit>

DNN

loss

W2
<latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit><latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit><latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit><latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit>

Let k = depth(DNN) +1
| {z }

trained until convergence
<latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit><latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit><latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit><latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit>

| {z }
trained until convergence

<latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit><latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit><latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit><latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit>
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Explicit greedy layer objective
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Auxiliary  
classifier

Frozen layers
Trainable layers

Simply train the CNN layer-per-layer via back-prop…
x

<latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit><latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit><latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit><latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit> W1
<latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit>

⇢
<latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit>

DNN

loss

W1
<latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit>

⇢
<latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit>

DNN

loss

⇢
<latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit>

DNN

loss

W2
<latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit><latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit><latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit><latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit>

⇢
<latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit>

DNN

loss

W2
<latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit><latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit><latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit><latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit> …

Let k = depth(DNN) +1
| {z }

trained until convergence
<latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit><latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit><latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit><latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit>

| {z }
trained until convergence

<latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit><latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit><latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit><latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit>
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Explicit greedy layer objective
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• A very simple idea in the literature for a while…

Auxiliary  
classifier

Frozen layers
Trainable layers

Simply train the CNN layer-per-layer via back-prop…
x

<latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit><latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit><latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit><latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit> W1
<latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit>

⇢
<latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit>

DNN

loss

W1
<latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit>

⇢
<latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit>

DNN

loss

⇢
<latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit>

DNN

loss

W2
<latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit><latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit><latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit><latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit>

⇢
<latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit>

DNN

loss

W2
<latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit><latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit><latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit><latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit> …

Let k = depth(DNN) +1

Ref.: Learning Deep ResNet Blocks Sequentially using Boosting Theory, Huang et al, 2018 
Greedy layer-wise training of Deep Networks, Bengio et al, 2006  
Cybernetic predicting devices. Ivakhnenko et al 1965 

| {z }
trained until convergence

<latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit><latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit><latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit><latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit>

| {z }
trained until convergence

<latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit><latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit><latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit><latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit>
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Explicit greedy layer objective
 5

• A very simple idea in the literature for a while…

• …but it was known to not scale to ImageNet!

Auxiliary  
classifier

Frozen layers
Trainable layers

Simply train the CNN layer-per-layer via back-prop…
x

<latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit><latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit><latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit><latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit> W1
<latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit>

⇢
<latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit>

DNN

loss

W1
<latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit>

⇢
<latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit>

DNN

loss

⇢
<latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit>

DNN

loss

W2
<latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit><latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit><latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit><latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit>

⇢
<latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit>

DNN

loss

W2
<latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit><latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit><latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit><latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit> …

Let k = depth(DNN) +1

Ref.: Learning Deep ResNet Blocks Sequentially using Boosting Theory, Huang et al, 2018 
Greedy layer-wise training of Deep Networks, Bengio et al, 2006  
Cybernetic predicting devices. Ivakhnenko et al 1965 

| {z }
trained until convergence

<latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit><latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit><latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit><latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit>

| {z }
trained until convergence

<latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit><latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit><latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit><latexit sha1_base64="UMIDY3zLG/ElR4kx/n2tCO6PiaY=">AAACSnichVDLSgMxFM3U97vq0k2wCK7KjAi6LLpxWcHaQltKJnPbhmYyQ3JHrMP4WX6FPyC4E/0Ad+LGtJ2FbQUPBA7n3MvJPX4shUHXfXEKC4tLyyura+sbm1vbO8XdvVsTJZpDjUcy0g2fGZBCQQ0FSmjEGljoS6j7g8uRX78DbUSkbnAYQztkPSW6gjO0UqdYbSUqAO1rxiF9/AdZJ20h3GOKmtm8gCYKhaQ8UjaiB4pDlnWKJbfsjkHniZeTEslR7RTfWkHEkxAUcsmMaXpujO2UaRRcQrbeSgzEjA9YD5qWKhaCaafjyzN6ZJWAdiNtn0I6Vn9vpCw0Zhj6djJk2Dez3kj8y2sm2D1vp0LFCdq7JkHdRFKM6KhGGggNHOXQEsa1sH+lvM9si2jLnkpBMXgYteLNdjBPbk/KnuXXp6XKRd7PKjkgh+SYeOSMVMgVqZIa4eSJvJJ38uE8O5/Ol/M9GS04+c4+mUJh8QcZ+7ni</latexit>
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1 hidden layer (k = 1)
 6

W1
<latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit>

W2
<latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit><latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit><latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit><latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit>

⇢
<latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit>

… ⇢
<latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit>

WJ
<latexit sha1_base64="U3uzkWI7ikZhtVeT6Txs72idISU=">AAAB/XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosuhFXFUwrtKFMppN26OTCzIlQQ/ER3OoDuBO3PotrX8RJm4Vt/WHg4z/ncM78fiKFRtv+tkorq2vrG+XNytb2zu5edf+gpeNUMe6yWMbqwaeaSxFxFwVK/pAoTkNf8rY/us7r7UeutIijexwn3AvpIBKBYBSN5bZ72e2kV63ZdXsqsgxOATUo1OxVf7r9mKUhj5BJqnXHsRP0MqpQMMknlW6qeULZiA54x2BEQ669bHrshJwYp0+CWJkXIZm6fycyGmo9Dn3TGVIc6sVabv5X66QYXHqZiJIUecRmi4JUEoxJ/nPSF4ozlGMDlClhbiVsSBVlaPKZ24Ji9JSn4ixmsAyts7pj+O681rgq8inDERzDKThwAQ24gSa4wEDAC7zCm/VsvVsf1uestWQVM4cwJ+vrFwRcljk=</latexit><latexit sha1_base64="U3uzkWI7ikZhtVeT6Txs72idISU=">AAAB/XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosuhFXFUwrtKFMppN26OTCzIlQQ/ER3OoDuBO3PotrX8RJm4Vt/WHg4z/ncM78fiKFRtv+tkorq2vrG+XNytb2zu5edf+gpeNUMe6yWMbqwaeaSxFxFwVK/pAoTkNf8rY/us7r7UeutIijexwn3AvpIBKBYBSN5bZ72e2kV63ZdXsqsgxOATUo1OxVf7r9mKUhj5BJqnXHsRP0MqpQMMknlW6qeULZiA54x2BEQ669bHrshJwYp0+CWJkXIZm6fycyGmo9Dn3TGVIc6sVabv5X66QYXHqZiJIUecRmi4JUEoxJ/nPSF4ozlGMDlClhbiVsSBVlaPKZ24Ji9JSn4ixmsAyts7pj+O681rgq8inDERzDKThwAQ24gSa4wEDAC7zCm/VsvVsf1uestWQVM4cwJ+vrFwRcljk=</latexit><latexit sha1_base64="U3uzkWI7ikZhtVeT6Txs72idISU=">AAAB/XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosuhFXFUwrtKFMppN26OTCzIlQQ/ER3OoDuBO3PotrX8RJm4Vt/WHg4z/ncM78fiKFRtv+tkorq2vrG+XNytb2zu5edf+gpeNUMe6yWMbqwaeaSxFxFwVK/pAoTkNf8rY/us7r7UeutIijexwn3AvpIBKBYBSN5bZ72e2kV63ZdXsqsgxOATUo1OxVf7r9mKUhj5BJqnXHsRP0MqpQMMknlW6qeULZiA54x2BEQ669bHrshJwYp0+CWJkXIZm6fycyGmo9Dn3TGVIc6sVabv5X66QYXHqZiJIUecRmi4JUEoxJ/nPSF4ozlGMDlClhbiVsSBVlaPKZ24Ji9JSn4ixmsAyts7pj+O681rgq8inDERzDKThwAQ24gSa4wEDAC7zCm/VsvVsf1uestWQVM4cwJ+vrFwRcljk=</latexit><latexit sha1_base64="U3uzkWI7ikZhtVeT6Txs72idISU=">AAAB/XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosuhFXFUwrtKFMppN26OTCzIlQQ/ER3OoDuBO3PotrX8RJm4Vt/WHg4z/ncM78fiKFRtv+tkorq2vrG+XNytb2zu5edf+gpeNUMe6yWMbqwaeaSxFxFwVK/pAoTkNf8rY/us7r7UeutIijexwn3AvpIBKBYBSN5bZ72e2kV63ZdXsqsgxOATUo1OxVf7r9mKUhj5BJqnXHsRP0MqpQMMknlW6qeULZiA54x2BEQ669bHrshJwYp0+CWJkXIZm6fycyGmo9Dn3TGVIc6sVabv5X66QYXHqZiJIUecRmi4JUEoxJ/nPSF4ozlGMDlClhbiVsSBVlaPKZ24Ji9JSn4ixmsAyts7pj+O681rgq8inDERzDKThwAQ24gSa4wEDAC7zCm/VsvVsf1uestWQVM4cwJ+vrFwRcljk=</latexit>

x
<latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit><latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit><latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit><latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit> �(x)

<latexit sha1_base64="yPj1Gel0mVagsa/RhNrQlulMSgw=">AAAB/3icbZDLSsNAFIZPvNZ6q7p0EyxC3ZREBF0W3bisYC/QhjKZTtohk0mYORFr6MJHcKsP4E7c+iiufRGnbRa29YeBj/+cwznz+4ngGh3n21pZXVvf2CxsFbd3dvf2SweHTR2nirIGjUWs2j7RTHDJGshRsHaiGIl8wVp+eDOptx6Y0jyW9zhKmBeRgeQBpwSN1erWh7zyeNYrlZ2qM5W9DG4OZchV75V+uv2YphGTSAXRuuM6CXoZUcipYONiN9UsITQkA9YxKEnEtJdNzx3bp8bp20GszJNoT92/ExmJtB5FvumMCA71Ym1i/lfrpBhceRmXSYpM0tmiIBU2xvbk73afK0ZRjAwQqri51aZDoghFk9DcFuTh09ik4i5msAzN86pr+O6iXLvO8ynAMZxABVy4hBrcQh0aQCGEF3iFN+vZerc+rM9Z64qVzxzBnKyvX81glps=</latexit><latexit sha1_base64="yPj1Gel0mVagsa/RhNrQlulMSgw=">AAAB/3icbZDLSsNAFIZPvNZ6q7p0EyxC3ZREBF0W3bisYC/QhjKZTtohk0mYORFr6MJHcKsP4E7c+iiufRGnbRa29YeBj/+cwznz+4ngGh3n21pZXVvf2CxsFbd3dvf2SweHTR2nirIGjUWs2j7RTHDJGshRsHaiGIl8wVp+eDOptx6Y0jyW9zhKmBeRgeQBpwSN1erWh7zyeNYrlZ2qM5W9DG4OZchV75V+uv2YphGTSAXRuuM6CXoZUcipYONiN9UsITQkA9YxKEnEtJdNzx3bp8bp20GszJNoT92/ExmJtB5FvumMCA71Ym1i/lfrpBhceRmXSYpM0tmiIBU2xvbk73afK0ZRjAwQqri51aZDoghFk9DcFuTh09ik4i5msAzN86pr+O6iXLvO8ynAMZxABVy4hBrcQh0aQCGEF3iFN+vZerc+rM9Z64qVzxzBnKyvX81glps=</latexit><latexit sha1_base64="yPj1Gel0mVagsa/RhNrQlulMSgw=">AAAB/3icbZDLSsNAFIZPvNZ6q7p0EyxC3ZREBF0W3bisYC/QhjKZTtohk0mYORFr6MJHcKsP4E7c+iiufRGnbRa29YeBj/+cwznz+4ngGh3n21pZXVvf2CxsFbd3dvf2SweHTR2nirIGjUWs2j7RTHDJGshRsHaiGIl8wVp+eDOptx6Y0jyW9zhKmBeRgeQBpwSN1erWh7zyeNYrlZ2qM5W9DG4OZchV75V+uv2YphGTSAXRuuM6CXoZUcipYONiN9UsITQkA9YxKEnEtJdNzx3bp8bp20GszJNoT92/ExmJtB5FvumMCA71Ym1i/lfrpBhceRmXSYpM0tmiIBU2xvbk73afK0ZRjAwQqri51aZDoghFk9DcFuTh09ik4i5msAzN86pr+O6iXLvO8ynAMZxABVy4hBrcQh0aQCGEF3iFN+vZerc+rM9Z64qVzxzBnKyvX81glps=</latexit><latexit sha1_base64="yPj1Gel0mVagsa/RhNrQlulMSgw=">AAAB/3icbZDLSsNAFIZPvNZ6q7p0EyxC3ZREBF0W3bisYC/QhjKZTtohk0mYORFr6MJHcKsP4E7c+iiufRGnbRa29YeBj/+cwznz+4ngGh3n21pZXVvf2CxsFbd3dvf2SweHTR2nirIGjUWs2j7RTHDJGshRsHaiGIl8wVp+eDOptx6Y0jyW9zhKmBeRgeQBpwSN1erWh7zyeNYrlZ2qM5W9DG4OZchV75V+uv2YphGTSAXRuuM6CXoZUcipYONiN9UsITQkA9YxKEnEtJdNzx3bp8bp20GszJNoT92/ExmJtB5FvumMCA71Ym1i/lfrpBhceRmXSYpM0tmiIBU2xvbk73afK0ZRjAwQqri51aZDoghFk9DcFuTh09ik4i5msAzN86pr+O6iXLvO8ynAMZxABVy4hBrcQh0aQCGEF3iFN+vZerc+rM9Z64qVzxzBnKyvX81glps=</latexit>

L
<latexit sha1_base64="elumwejFYHIDh28ssizfdX+oNsY=">AAAB+XicbZC7SgNBFIZn4y3GW9TSZjAIVmFXBC2DNhYWCZgLJEuYnZxNhszOLjNnhbjkCWz1AezE1qex9kWcJFuY6A8DH/85h3PmDxIpDLrul1NYW9/Y3Cpul3Z29/YPyodHLROnmkOTxzLWnYAZkEJBEwVK6CQaWBRIaAfj21m9/QjaiFg94CQBP2JDJULBGVqrcd8vV9yqOxf9C14OFZKr3i9/9wYxTyNQyCUzpuu5CfoZ0yi4hGmplxpIGB+zIXQtKhaB8bP5oVN6Zp0BDWNtn0I6d39PZCwyZhIFtjNiODKrtZn5X62bYnjtZ0IlKYLii0VhKinGdPZrOhAaOMqJBca1sLdSPmKacbTZLG1BMX6a2lS81Qz+Quui6lluXFZqN3k+RXJCTsk58cgVqZE7UidNwgmQZ/JCXp3MeXPenY9Fa8HJZ47JkpzPH8drlGU=</latexit><latexit sha1_base64="elumwejFYHIDh28ssizfdX+oNsY=">AAAB+XicbZC7SgNBFIZn4y3GW9TSZjAIVmFXBC2DNhYWCZgLJEuYnZxNhszOLjNnhbjkCWz1AezE1qex9kWcJFuY6A8DH/85h3PmDxIpDLrul1NYW9/Y3Cpul3Z29/YPyodHLROnmkOTxzLWnYAZkEJBEwVK6CQaWBRIaAfj21m9/QjaiFg94CQBP2JDJULBGVqrcd8vV9yqOxf9C14OFZKr3i9/9wYxTyNQyCUzpuu5CfoZ0yi4hGmplxpIGB+zIXQtKhaB8bP5oVN6Zp0BDWNtn0I6d39PZCwyZhIFtjNiODKrtZn5X62bYnjtZ0IlKYLii0VhKinGdPZrOhAaOMqJBca1sLdSPmKacbTZLG1BMX6a2lS81Qz+Quui6lluXFZqN3k+RXJCTsk58cgVqZE7UidNwgmQZ/JCXp3MeXPenY9Fa8HJZ47JkpzPH8drlGU=</latexit><latexit sha1_base64="elumwejFYHIDh28ssizfdX+oNsY=">AAAB+XicbZC7SgNBFIZn4y3GW9TSZjAIVmFXBC2DNhYWCZgLJEuYnZxNhszOLjNnhbjkCWz1AezE1qex9kWcJFuY6A8DH/85h3PmDxIpDLrul1NYW9/Y3Cpul3Z29/YPyodHLROnmkOTxzLWnYAZkEJBEwVK6CQaWBRIaAfj21m9/QjaiFg94CQBP2JDJULBGVqrcd8vV9yqOxf9C14OFZKr3i9/9wYxTyNQyCUzpuu5CfoZ0yi4hGmplxpIGB+zIXQtKhaB8bP5oVN6Zp0BDWNtn0I6d39PZCwyZhIFtjNiODKrtZn5X62bYnjtZ0IlKYLii0VhKinGdPZrOhAaOMqJBca1sLdSPmKacbTZLG1BMX6a2lS81Qz+Quui6lluXFZqN3k+RXJCTsk58cgVqZE7UidNwgmQZ/JCXp3MeXPenY9Fa8HJZ47JkpzPH8drlGU=</latexit><latexit sha1_base64="elumwejFYHIDh28ssizfdX+oNsY=">AAAB+XicbZC7SgNBFIZn4y3GW9TSZjAIVmFXBC2DNhYWCZgLJEuYnZxNhszOLjNnhbjkCWz1AezE1qex9kWcJFuY6A8DH/85h3PmDxIpDLrul1NYW9/Y3Cpul3Z29/YPyodHLROnmkOTxzLWnYAZkEJBEwVK6CQaWBRIaAfj21m9/QjaiFg94CQBP2JDJULBGVqrcd8vV9yqOxf9C14OFZKr3i9/9wYxTyNQyCUzpuu5CfoZ0yi4hGmplxpIGB+zIXQtKhaB8bP5oVN6Zp0BDWNtn0I6d39PZCwyZhIFtjNiODKrtZn5X62bYnjtZ0IlKYLii0VhKinGdPZrOhAaOMqJBca1sLdSPmKacbTZLG1BMX6a2lS81Qz+Quui6lluXFZqN3k+RXJCTsk58cgVqZE7UidNwgmQZ/JCXp3MeXPenY9Fa8HJZ47JkpzPH8drlGU=</latexit>

L
<latexit sha1_base64="elumwejFYHIDh28ssizfdX+oNsY=">AAAB+XicbZC7SgNBFIZn4y3GW9TSZjAIVmFXBC2DNhYWCZgLJEuYnZxNhszOLjNnhbjkCWz1AezE1qex9kWcJFuY6A8DH/85h3PmDxIpDLrul1NYW9/Y3Cpul3Z29/YPyodHLROnmkOTxzLWnYAZkEJBEwVK6CQaWBRIaAfj21m9/QjaiFg94CQBP2JDJULBGVqrcd8vV9yqOxf9C14OFZKr3i9/9wYxTyNQyCUzpuu5CfoZ0yi4hGmplxpIGB+zIXQtKhaB8bP5oVN6Zp0BDWNtn0I6d39PZCwyZhIFtjNiODKrtZn5X62bYnjtZ0IlKYLii0VhKinGdPZrOhAaOMqJBca1sLdSPmKacbTZLG1BMX6a2lS81Qz+Quui6lluXFZqN3k+RXJCTsk58cgVqZE7UidNwgmQZ/JCXp3MeXPenY9Fa8HJZ47JkpzPH8drlGU=</latexit><latexit sha1_base64="elumwejFYHIDh28ssizfdX+oNsY=">AAAB+XicbZC7SgNBFIZn4y3GW9TSZjAIVmFXBC2DNhYWCZgLJEuYnZxNhszOLjNnhbjkCWz1AezE1qex9kWcJFuY6A8DH/85h3PmDxIpDLrul1NYW9/Y3Cpul3Z29/YPyodHLROnmkOTxzLWnYAZkEJBEwVK6CQaWBRIaAfj21m9/QjaiFg94CQBP2JDJULBGVqrcd8vV9yqOxf9C14OFZKr3i9/9wYxTyNQyCUzpuu5CfoZ0yi4hGmplxpIGB+zIXQtKhaB8bP5oVN6Zp0BDWNtn0I6d39PZCwyZhIFtjNiODKrtZn5X62bYnjtZ0IlKYLii0VhKinGdPZrOhAaOMqJBca1sLdSPmKacbTZLG1BMX6a2lS81Qz+Quui6lluXFZqN3k+RXJCTsk58cgVqZE7UidNwgmQZ/JCXp3MeXPenY9Fa8HJZ47JkpzPH8drlGU=</latexit><latexit sha1_base64="elumwejFYHIDh28ssizfdX+oNsY=">AAAB+XicbZC7SgNBFIZn4y3GW9TSZjAIVmFXBC2DNhYWCZgLJEuYnZxNhszOLjNnhbjkCWz1AezE1qex9kWcJFuY6A8DH/85h3PmDxIpDLrul1NYW9/Y3Cpul3Z29/YPyodHLROnmkOTxzLWnYAZkEJBEwVK6CQaWBRIaAfj21m9/QjaiFg94CQBP2JDJULBGVqrcd8vV9yqOxf9C14OFZKr3i9/9wYxTyNQyCUzpuu5CfoZ0yi4hGmplxpIGB+zIXQtKhaB8bP5oVN6Zp0BDWNtn0I6d39PZCwyZhIFtjNiODKrtZn5X62bYnjtZ0IlKYLii0VhKinGdPZrOhAaOMqJBca1sLdSPmKacbTZLG1BMX6a2lS81Qz+Quui6lluXFZqN3k+RXJCTsk58cgVqZE7UidNwgmQZ/JCXp3MeXPenY9Fa8HJZ47JkpzPH8drlGU=</latexit><latexit sha1_base64="elumwejFYHIDh28ssizfdX+oNsY=">AAAB+XicbZC7SgNBFIZn4y3GW9TSZjAIVmFXBC2DNhYWCZgLJEuYnZxNhszOLjNnhbjkCWz1AezE1qex9kWcJFuY6A8DH/85h3PmDxIpDLrul1NYW9/Y3Cpul3Z29/YPyodHLROnmkOTxzLWnYAZkEJBEwVK6CQaWBRIaAfj21m9/QjaiFg94CQBP2JDJULBGVqrcd8vV9yqOxf9C14OFZKr3i9/9wYxTyNQyCUzpuu5CfoZ0yi4hGmplxpIGB+zIXQtKhaB8bP5oVN6Zp0BDWNtn0I6d39PZCwyZhIFtjNiODKrtZn5X62bYnjtZ0IlKYLii0VhKinGdPZrOhAaOMqJBca1sLdSPmKacbTZLG1BMX6a2lS81Qz+Quui6lluXFZqN3k+RXJCTsk58cgVqZE7UidNwgmQZ/JCXp3MeXPenY9Fa8HJZ47JkpzPH8drlGU=</latexit>

Arch/Perf. on ImageNet Top 5

Layerwise 79.7

AlexNet 79.1

Handcrafted 74.2

Feedback Align(Bio plausible) 
plausible

16.7

�(x) = L⇢Wx
<latexit sha1_base64="WoPjVnZY3R3sOn/3B7MYCH857oY=">AAACDXicbZDLSsNAFIYnXmu9Rbt0M1iEuimJCLoRim5cuKhgL9CEMplO2qGTmTAzkcbQZ/AR3OoDuBO3PoNrX8Rpm4Vt/eHAx3/O4Rz+IGZUacf5tlZW19Y3Ngtbxe2d3b19++CwqUQiMWlgwYRsB0gRRjlpaKoZaceSoChgpBUMbyb91iORigr+oNOY+BHqcxpSjLSxunbJqw9oZXQKr+CdJwcCtuCoa5edqjMVXAY3hzLIVe/aP15P4CQiXGOGlOq4Tqz9DElNMSPjopcoEiM8RH3SMchRRJSfTZ8fwxPj9GAopCmu4dT9u5GhSKk0CsxkhPRALfYm5n+9TqLDSz+jPE404Xh2KEwY1AJOkoA9KgnWLDWAsKTmV4gHSCKsTV5zVzQdPo1NKu5iBsvQPKu6hu/Py7XrPJ8COALHoAJccAFq4BbUQQNgkIIX8ArerGfr3fqwPmejK1a+UwJzsr5+AbYVmsE=</latexit><latexit sha1_base64="WoPjVnZY3R3sOn/3B7MYCH857oY=">AAACDXicbZDLSsNAFIYnXmu9Rbt0M1iEuimJCLoRim5cuKhgL9CEMplO2qGTmTAzkcbQZ/AR3OoDuBO3PoNrX8Rpm4Vt/eHAx3/O4Rz+IGZUacf5tlZW19Y3Ngtbxe2d3b19++CwqUQiMWlgwYRsB0gRRjlpaKoZaceSoChgpBUMbyb91iORigr+oNOY+BHqcxpSjLSxunbJqw9oZXQKr+CdJwcCtuCoa5edqjMVXAY3hzLIVe/aP15P4CQiXGOGlOq4Tqz9DElNMSPjopcoEiM8RH3SMchRRJSfTZ8fwxPj9GAopCmu4dT9u5GhSKk0CsxkhPRALfYm5n+9TqLDSz+jPE404Xh2KEwY1AJOkoA9KgnWLDWAsKTmV4gHSCKsTV5zVzQdPo1NKu5iBsvQPKu6hu/Py7XrPJ8COALHoAJccAFq4BbUQQNgkIIX8ArerGfr3fqwPmejK1a+UwJzsr5+AbYVmsE=</latexit><latexit sha1_base64="WoPjVnZY3R3sOn/3B7MYCH857oY=">AAACDXicbZDLSsNAFIYnXmu9Rbt0M1iEuimJCLoRim5cuKhgL9CEMplO2qGTmTAzkcbQZ/AR3OoDuBO3PoNrX8Rpm4Vt/eHAx3/O4Rz+IGZUacf5tlZW19Y3Ngtbxe2d3b19++CwqUQiMWlgwYRsB0gRRjlpaKoZaceSoChgpBUMbyb91iORigr+oNOY+BHqcxpSjLSxunbJqw9oZXQKr+CdJwcCtuCoa5edqjMVXAY3hzLIVe/aP15P4CQiXGOGlOq4Tqz9DElNMSPjopcoEiM8RH3SMchRRJSfTZ8fwxPj9GAopCmu4dT9u5GhSKk0CsxkhPRALfYm5n+9TqLDSz+jPE404Xh2KEwY1AJOkoA9KgnWLDWAsKTmV4gHSCKsTV5zVzQdPo1NKu5iBsvQPKu6hu/Py7XrPJ8COALHoAJccAFq4BbUQQNgkIIX8ArerGfr3fqwPmejK1a+UwJzsr5+AbYVmsE=</latexit><latexit sha1_base64="WoPjVnZY3R3sOn/3B7MYCH857oY=">AAACDXicbZDLSsNAFIYnXmu9Rbt0M1iEuimJCLoRim5cuKhgL9CEMplO2qGTmTAzkcbQZ/AR3OoDuBO3PoNrX8Rpm4Vt/eHAx3/O4Rz+IGZUacf5tlZW19Y3Ngtbxe2d3b19++CwqUQiMWlgwYRsB0gRRjlpaKoZaceSoChgpBUMbyb91iORigr+oNOY+BHqcxpSjLSxunbJqw9oZXQKr+CdJwcCtuCoa5edqjMVXAY3hzLIVe/aP15P4CQiXGOGlOq4Tqz9DElNMSPjopcoEiM8RH3SMchRRJSfTZ8fwxPj9GAopCmu4dT9u5GhSKk0CsxkhPRALfYm5n+9TqLDSz+jPE404Xh2KEwY1AJOkoA9KgnWLDWAsKTmV4gHSCKsTV5zVzQdPo1NKu5iBsvQPKu6hu/Py7XrPJ8COALHoAJccAFq4BbUQQNgkIIX8ArerGfr3fqwPmejK1a+UwJzsr5+AbYVmsE=</latexit>

Simple to analyse
Explicit goal: 

linear separability

1 J
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1 hidden layer (k = 1)
 6

W1
<latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit>

W2
<latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit><latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit><latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit><latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit>

⇢
<latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit>

… ⇢
<latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit>

WJ
<latexit sha1_base64="U3uzkWI7ikZhtVeT6Txs72idISU=">AAAB/XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosuhFXFUwrtKFMppN26OTCzIlQQ/ER3OoDuBO3PotrX8RJm4Vt/WHg4z/ncM78fiKFRtv+tkorq2vrG+XNytb2zu5edf+gpeNUMe6yWMbqwaeaSxFxFwVK/pAoTkNf8rY/us7r7UeutIijexwn3AvpIBKBYBSN5bZ72e2kV63ZdXsqsgxOATUo1OxVf7r9mKUhj5BJqnXHsRP0MqpQMMknlW6qeULZiA54x2BEQ669bHrshJwYp0+CWJkXIZm6fycyGmo9Dn3TGVIc6sVabv5X66QYXHqZiJIUecRmi4JUEoxJ/nPSF4ozlGMDlClhbiVsSBVlaPKZ24Ji9JSn4ixmsAyts7pj+O681rgq8inDERzDKThwAQ24gSa4wEDAC7zCm/VsvVsf1uestWQVM4cwJ+vrFwRcljk=</latexit><latexit sha1_base64="U3uzkWI7ikZhtVeT6Txs72idISU=">AAAB/XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosuhFXFUwrtKFMppN26OTCzIlQQ/ER3OoDuBO3PotrX8RJm4Vt/WHg4z/ncM78fiKFRtv+tkorq2vrG+XNytb2zu5edf+gpeNUMe6yWMbqwaeaSxFxFwVK/pAoTkNf8rY/us7r7UeutIijexwn3AvpIBKBYBSN5bZ72e2kV63ZdXsqsgxOATUo1OxVf7r9mKUhj5BJqnXHsRP0MqpQMMknlW6qeULZiA54x2BEQ669bHrshJwYp0+CWJkXIZm6fycyGmo9Dn3TGVIc6sVabv5X66QYXHqZiJIUecRmi4JUEoxJ/nPSF4ozlGMDlClhbiVsSBVlaPKZ24Ji9JSn4ixmsAyts7pj+O681rgq8inDERzDKThwAQ24gSa4wEDAC7zCm/VsvVsf1uestWQVM4cwJ+vrFwRcljk=</latexit><latexit sha1_base64="U3uzkWI7ikZhtVeT6Txs72idISU=">AAAB/XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosuhFXFUwrtKFMppN26OTCzIlQQ/ER3OoDuBO3PotrX8RJm4Vt/WHg4z/ncM78fiKFRtv+tkorq2vrG+XNytb2zu5edf+gpeNUMe6yWMbqwaeaSxFxFwVK/pAoTkNf8rY/us7r7UeutIijexwn3AvpIBKBYBSN5bZ72e2kV63ZdXsqsgxOATUo1OxVf7r9mKUhj5BJqnXHsRP0MqpQMMknlW6qeULZiA54x2BEQ669bHrshJwYp0+CWJkXIZm6fycyGmo9Dn3TGVIc6sVabv5X66QYXHqZiJIUecRmi4JUEoxJ/nPSF4ozlGMDlClhbiVsSBVlaPKZ24Ji9JSn4ixmsAyts7pj+O681rgq8inDERzDKThwAQ24gSa4wEDAC7zCm/VsvVsf1uestWQVM4cwJ+vrFwRcljk=</latexit><latexit sha1_base64="U3uzkWI7ikZhtVeT6Txs72idISU=">AAAB/XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosuhFXFUwrtKFMppN26OTCzIlQQ/ER3OoDuBO3PotrX8RJm4Vt/WHg4z/ncM78fiKFRtv+tkorq2vrG+XNytb2zu5edf+gpeNUMe6yWMbqwaeaSxFxFwVK/pAoTkNf8rY/us7r7UeutIijexwn3AvpIBKBYBSN5bZ72e2kV63ZdXsqsgxOATUo1OxVf7r9mKUhj5BJqnXHsRP0MqpQMMknlW6qeULZiA54x2BEQ669bHrshJwYp0+CWJkXIZm6fycyGmo9Dn3TGVIc6sVabv5X66QYXHqZiJIUecRmi4JUEoxJ/nPSF4ozlGMDlClhbiVsSBVlaPKZ24Ji9JSn4ixmsAyts7pj+O681rgq8inDERzDKThwAQ24gSa4wEDAC7zCm/VsvVsf1uestWQVM4cwJ+vrFwRcljk=</latexit>

x
<latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit><latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit><latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit><latexit sha1_base64="XITmdZzRSHUvbPuqN9+ReUSWG1w=">AAAB+XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunHZgr1AG8pkOmmHTiZh5kSsoU/gVh/Anbj1aVz7Ik7bLGz1h4GP/5zDOfMHiRQGXffLKaytb2xuFbdLO7t7+wflw6OWiVPNeJPFMtadgBouheJNFCh5J9GcRoHk7WB8O6u3H7g2Ilb3OEm4H9GhEqFgFK3VeOyXK27VnYv8BS+HCuSq98vfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961qGjEjZ/ND52SM+sMSBhr+xSSuft7IqORMZMosJ0RxZFZrc3M/2rdFMNrPxMqSZErtlgUppJgTGa/JgOhOUM5sUCZFvZWwkZUU4Y2m6UtKMZPU5uKt5rBX2hdVD3LjctK7SbPpwgncArn4MEV1OAO6tAEBhye4QVencx5c96dj0VrwclnjmFJzucPDRaUkQ==</latexit> �(x)

<latexit sha1_base64="yPj1Gel0mVagsa/RhNrQlulMSgw=">AAAB/3icbZDLSsNAFIZPvNZ6q7p0EyxC3ZREBF0W3bisYC/QhjKZTtohk0mYORFr6MJHcKsP4E7c+iiufRGnbRa29YeBj/+cwznz+4ngGh3n21pZXVvf2CxsFbd3dvf2SweHTR2nirIGjUWs2j7RTHDJGshRsHaiGIl8wVp+eDOptx6Y0jyW9zhKmBeRgeQBpwSN1erWh7zyeNYrlZ2qM5W9DG4OZchV75V+uv2YphGTSAXRuuM6CXoZUcipYONiN9UsITQkA9YxKEnEtJdNzx3bp8bp20GszJNoT92/ExmJtB5FvumMCA71Ym1i/lfrpBhceRmXSYpM0tmiIBU2xvbk73afK0ZRjAwQqri51aZDoghFk9DcFuTh09ik4i5msAzN86pr+O6iXLvO8ynAMZxABVy4hBrcQh0aQCGEF3iFN+vZerc+rM9Z64qVzxzBnKyvX81glps=</latexit><latexit sha1_base64="yPj1Gel0mVagsa/RhNrQlulMSgw=">AAAB/3icbZDLSsNAFIZPvNZ6q7p0EyxC3ZREBF0W3bisYC/QhjKZTtohk0mYORFr6MJHcKsP4E7c+iiufRGnbRa29YeBj/+cwznz+4ngGh3n21pZXVvf2CxsFbd3dvf2SweHTR2nirIGjUWs2j7RTHDJGshRsHaiGIl8wVp+eDOptx6Y0jyW9zhKmBeRgeQBpwSN1erWh7zyeNYrlZ2qM5W9DG4OZchV75V+uv2YphGTSAXRuuM6CXoZUcipYONiN9UsITQkA9YxKEnEtJdNzx3bp8bp20GszJNoT92/ExmJtB5FvumMCA71Ym1i/lfrpBhceRmXSYpM0tmiIBU2xvbk73afK0ZRjAwQqri51aZDoghFk9DcFuTh09ik4i5msAzN86pr+O6iXLvO8ynAMZxABVy4hBrcQh0aQCGEF3iFN+vZerc+rM9Z64qVzxzBnKyvX81glps=</latexit><latexit sha1_base64="yPj1Gel0mVagsa/RhNrQlulMSgw=">AAAB/3icbZDLSsNAFIZPvNZ6q7p0EyxC3ZREBF0W3bisYC/QhjKZTtohk0mYORFr6MJHcKsP4E7c+iiufRGnbRa29YeBj/+cwznz+4ngGh3n21pZXVvf2CxsFbd3dvf2SweHTR2nirIGjUWs2j7RTHDJGshRsHaiGIl8wVp+eDOptx6Y0jyW9zhKmBeRgeQBpwSN1erWh7zyeNYrlZ2qM5W9DG4OZchV75V+uv2YphGTSAXRuuM6CXoZUcipYONiN9UsITQkA9YxKEnEtJdNzx3bp8bp20GszJNoT92/ExmJtB5FvumMCA71Ym1i/lfrpBhceRmXSYpM0tmiIBU2xvbk73afK0ZRjAwQqri51aZDoghFk9DcFuTh09ik4i5msAzN86pr+O6iXLvO8ynAMZxABVy4hBrcQh0aQCGEF3iFN+vZerc+rM9Z64qVzxzBnKyvX81glps=</latexit><latexit sha1_base64="yPj1Gel0mVagsa/RhNrQlulMSgw=">AAAB/3icbZDLSsNAFIZPvNZ6q7p0EyxC3ZREBF0W3bisYC/QhjKZTtohk0mYORFr6MJHcKsP4E7c+iiufRGnbRa29YeBj/+cwznz+4ngGh3n21pZXVvf2CxsFbd3dvf2SweHTR2nirIGjUWs2j7RTHDJGshRsHaiGIl8wVp+eDOptx6Y0jyW9zhKmBeRgeQBpwSN1erWh7zyeNYrlZ2qM5W9DG4OZchV75V+uv2YphGTSAXRuuM6CXoZUcipYONiN9UsITQkA9YxKEnEtJdNzx3bp8bp20GszJNoT92/ExmJtB5FvumMCA71Ym1i/lfrpBhceRmXSYpM0tmiIBU2xvbk73afK0ZRjAwQqri51aZDoghFk9DcFuTh09ik4i5msAzN86pr+O6iXLvO8ynAMZxABVy4hBrcQh0aQCGEF3iFN+vZerc+rM9Z64qVzxzBnKyvX81glps=</latexit>

L
<latexit sha1_base64="elumwejFYHIDh28ssizfdX+oNsY=">AAAB+XicbZC7SgNBFIZn4y3GW9TSZjAIVmFXBC2DNhYWCZgLJEuYnZxNhszOLjNnhbjkCWz1AezE1qex9kWcJFuY6A8DH/85h3PmDxIpDLrul1NYW9/Y3Cpul3Z29/YPyodHLROnmkOTxzLWnYAZkEJBEwVK6CQaWBRIaAfj21m9/QjaiFg94CQBP2JDJULBGVqrcd8vV9yqOxf9C14OFZKr3i9/9wYxTyNQyCUzpuu5CfoZ0yi4hGmplxpIGB+zIXQtKhaB8bP5oVN6Zp0BDWNtn0I6d39PZCwyZhIFtjNiODKrtZn5X62bYnjtZ0IlKYLii0VhKinGdPZrOhAaOMqJBca1sLdSPmKacbTZLG1BMX6a2lS81Qz+Quui6lluXFZqN3k+RXJCTsk58cgVqZE7UidNwgmQZ/JCXp3MeXPenY9Fa8HJZ47JkpzPH8drlGU=</latexit><latexit sha1_base64="elumwejFYHIDh28ssizfdX+oNsY=">AAAB+XicbZC7SgNBFIZn4y3GW9TSZjAIVmFXBC2DNhYWCZgLJEuYnZxNhszOLjNnhbjkCWz1AezE1qex9kWcJFuY6A8DH/85h3PmDxIpDLrul1NYW9/Y3Cpul3Z29/YPyodHLROnmkOTxzLWnYAZkEJBEwVK6CQaWBRIaAfj21m9/QjaiFg94CQBP2JDJULBGVqrcd8vV9yqOxf9C14OFZKr3i9/9wYxTyNQyCUzpuu5CfoZ0yi4hGmplxpIGB+zIXQtKhaB8bP5oVN6Zp0BDWNtn0I6d39PZCwyZhIFtjNiODKrtZn5X62bYnjtZ0IlKYLii0VhKinGdPZrOhAaOMqJBca1sLdSPmKacbTZLG1BMX6a2lS81Qz+Quui6lluXFZqN3k+RXJCTsk58cgVqZE7UidNwgmQZ/JCXp3MeXPenY9Fa8HJZ47JkpzPH8drlGU=</latexit><latexit sha1_base64="elumwejFYHIDh28ssizfdX+oNsY=">AAAB+XicbZC7SgNBFIZn4y3GW9TSZjAIVmFXBC2DNhYWCZgLJEuYnZxNhszOLjNnhbjkCWz1AezE1qex9kWcJFuY6A8DH/85h3PmDxIpDLrul1NYW9/Y3Cpul3Z29/YPyodHLROnmkOTxzLWnYAZkEJBEwVK6CQaWBRIaAfj21m9/QjaiFg94CQBP2JDJULBGVqrcd8vV9yqOxf9C14OFZKr3i9/9wYxTyNQyCUzpuu5CfoZ0yi4hGmplxpIGB+zIXQtKhaB8bP5oVN6Zp0BDWNtn0I6d39PZCwyZhIFtjNiODKrtZn5X62bYnjtZ0IlKYLii0VhKinGdPZrOhAaOMqJBca1sLdSPmKacbTZLG1BMX6a2lS81Qz+Quui6lluXFZqN3k+RXJCTsk58cgVqZE7UidNwgmQZ/JCXp3MeXPenY9Fa8HJZ47JkpzPH8drlGU=</latexit><latexit sha1_base64="elumwejFYHIDh28ssizfdX+oNsY=">AAAB+XicbZC7SgNBFIZn4y3GW9TSZjAIVmFXBC2DNhYWCZgLJEuYnZxNhszOLjNnhbjkCWz1AezE1qex9kWcJFuY6A8DH/85h3PmDxIpDLrul1NYW9/Y3Cpul3Z29/YPyodHLROnmkOTxzLWnYAZkEJBEwVK6CQaWBRIaAfj21m9/QjaiFg94CQBP2JDJULBGVqrcd8vV9yqOxf9C14OFZKr3i9/9wYxTyNQyCUzpuu5CfoZ0yi4hGmplxpIGB+zIXQtKhaB8bP5oVN6Zp0BDWNtn0I6d39PZCwyZhIFtjNiODKrtZn5X62bYnjtZ0IlKYLii0VhKinGdPZrOhAaOMqJBca1sLdSPmKacbTZLG1BMX6a2lS81Qz+Quui6lluXFZqN3k+RXJCTsk58cgVqZE7UidNwgmQZ/JCXp3MeXPenY9Fa8HJZ47JkpzPH8drlGU=</latexit>

L
<latexit sha1_base64="elumwejFYHIDh28ssizfdX+oNsY=">AAAB+XicbZC7SgNBFIZn4y3GW9TSZjAIVmFXBC2DNhYWCZgLJEuYnZxNhszOLjNnhbjkCWz1AezE1qex9kWcJFuY6A8DH/85h3PmDxIpDLrul1NYW9/Y3Cpul3Z29/YPyodHLROnmkOTxzLWnYAZkEJBEwVK6CQaWBRIaAfj21m9/QjaiFg94CQBP2JDJULBGVqrcd8vV9yqOxf9C14OFZKr3i9/9wYxTyNQyCUzpuu5CfoZ0yi4hGmplxpIGB+zIXQtKhaB8bP5oVN6Zp0BDWNtn0I6d39PZCwyZhIFtjNiODKrtZn5X62bYnjtZ0IlKYLii0VhKinGdPZrOhAaOMqJBca1sLdSPmKacbTZLG1BMX6a2lS81Qz+Quui6lluXFZqN3k+RXJCTsk58cgVqZE7UidNwgmQZ/JCXp3MeXPenY9Fa8HJZ47JkpzPH8drlGU=</latexit><latexit sha1_base64="elumwejFYHIDh28ssizfdX+oNsY=">AAAB+XicbZC7SgNBFIZn4y3GW9TSZjAIVmFXBC2DNhYWCZgLJEuYnZxNhszOLjNnhbjkCWz1AezE1qex9kWcJFuY6A8DH/85h3PmDxIpDLrul1NYW9/Y3Cpul3Z29/YPyodHLROnmkOTxzLWnYAZkEJBEwVK6CQaWBRIaAfj21m9/QjaiFg94CQBP2JDJULBGVqrcd8vV9yqOxf9C14OFZKr3i9/9wYxTyNQyCUzpuu5CfoZ0yi4hGmplxpIGB+zIXQtKhaB8bP5oVN6Zp0BDWNtn0I6d39PZCwyZhIFtjNiODKrtZn5X62bYnjtZ0IlKYLii0VhKinGdPZrOhAaOMqJBca1sLdSPmKacbTZLG1BMX6a2lS81Qz+Quui6lluXFZqN3k+RXJCTsk58cgVqZE7UidNwgmQZ/JCXp3MeXPenY9Fa8HJZ47JkpzPH8drlGU=</latexit><latexit sha1_base64="elumwejFYHIDh28ssizfdX+oNsY=">AAAB+XicbZC7SgNBFIZn4y3GW9TSZjAIVmFXBC2DNhYWCZgLJEuYnZxNhszOLjNnhbjkCWz1AezE1qex9kWcJFuY6A8DH/85h3PmDxIpDLrul1NYW9/Y3Cpul3Z29/YPyodHLROnmkOTxzLWnYAZkEJBEwVK6CQaWBRIaAfj21m9/QjaiFg94CQBP2JDJULBGVqrcd8vV9yqOxf9C14OFZKr3i9/9wYxTyNQyCUzpuu5CfoZ0yi4hGmplxpIGB+zIXQtKhaB8bP5oVN6Zp0BDWNtn0I6d39PZCwyZhIFtjNiODKrtZn5X62bYnjtZ0IlKYLii0VhKinGdPZrOhAaOMqJBca1sLdSPmKacbTZLG1BMX6a2lS81Qz+Quui6lluXFZqN3k+RXJCTsk58cgVqZE7UidNwgmQZ/JCXp3MeXPenY9Fa8HJZ47JkpzPH8drlGU=</latexit><latexit sha1_base64="elumwejFYHIDh28ssizfdX+oNsY=">AAAB+XicbZC7SgNBFIZn4y3GW9TSZjAIVmFXBC2DNhYWCZgLJEuYnZxNhszOLjNnhbjkCWz1AezE1qex9kWcJFuY6A8DH/85h3PmDxIpDLrul1NYW9/Y3Cpul3Z29/YPyodHLROnmkOTxzLWnYAZkEJBEwVK6CQaWBRIaAfj21m9/QjaiFg94CQBP2JDJULBGVqrcd8vV9yqOxf9C14OFZKr3i9/9wYxTyNQyCUzpuu5CfoZ0yi4hGmplxpIGB+zIXQtKhaB8bP5oVN6Zp0BDWNtn0I6d39PZCwyZhIFtjNiODKrtZn5X62bYnjtZ0IlKYLii0VhKinGdPZrOhAaOMqJBca1sLdSPmKacbTZLG1BMX6a2lS81Qz+Quui6lluXFZqN3k+RXJCTsk58cgVqZE7UidNwgmQZ/JCXp3MeXPenY9Fa8HJZ47JkpzPH8drlGU=</latexit>

Arch/Perf. on ImageNet Top 5

Layerwise 79.7

AlexNet 79.1

Handcrafted 74.2

Feedback Align(Bio plausible) 
plausible

16.7

We show that linear separability, as a layer wise objective…scales!

�(x) = L⇢Wx
<latexit sha1_base64="WoPjVnZY3R3sOn/3B7MYCH857oY=">AAACDXicbZDLSsNAFIYnXmu9Rbt0M1iEuimJCLoRim5cuKhgL9CEMplO2qGTmTAzkcbQZ/AR3OoDuBO3PoNrX8Rpm4Vt/eHAx3/O4Rz+IGZUacf5tlZW19Y3Ngtbxe2d3b19++CwqUQiMWlgwYRsB0gRRjlpaKoZaceSoChgpBUMbyb91iORigr+oNOY+BHqcxpSjLSxunbJqw9oZXQKr+CdJwcCtuCoa5edqjMVXAY3hzLIVe/aP15P4CQiXGOGlOq4Tqz9DElNMSPjopcoEiM8RH3SMchRRJSfTZ8fwxPj9GAopCmu4dT9u5GhSKk0CsxkhPRALfYm5n+9TqLDSz+jPE404Xh2KEwY1AJOkoA9KgnWLDWAsKTmV4gHSCKsTV5zVzQdPo1NKu5iBsvQPKu6hu/Py7XrPJ8COALHoAJccAFq4BbUQQNgkIIX8ArerGfr3fqwPmejK1a+UwJzsr5+AbYVmsE=</latexit><latexit sha1_base64="WoPjVnZY3R3sOn/3B7MYCH857oY=">AAACDXicbZDLSsNAFIYnXmu9Rbt0M1iEuimJCLoRim5cuKhgL9CEMplO2qGTmTAzkcbQZ/AR3OoDuBO3PoNrX8Rpm4Vt/eHAx3/O4Rz+IGZUacf5tlZW19Y3Ngtbxe2d3b19++CwqUQiMWlgwYRsB0gRRjlpaKoZaceSoChgpBUMbyb91iORigr+oNOY+BHqcxpSjLSxunbJqw9oZXQKr+CdJwcCtuCoa5edqjMVXAY3hzLIVe/aP15P4CQiXGOGlOq4Tqz9DElNMSPjopcoEiM8RH3SMchRRJSfTZ8fwxPj9GAopCmu4dT9u5GhSKk0CsxkhPRALfYm5n+9TqLDSz+jPE404Xh2KEwY1AJOkoA9KgnWLDWAsKTmV4gHSCKsTV5zVzQdPo1NKu5iBsvQPKu6hu/Py7XrPJ8COALHoAJccAFq4BbUQQNgkIIX8ArerGfr3fqwPmejK1a+UwJzsr5+AbYVmsE=</latexit><latexit sha1_base64="WoPjVnZY3R3sOn/3B7MYCH857oY=">AAACDXicbZDLSsNAFIYnXmu9Rbt0M1iEuimJCLoRim5cuKhgL9CEMplO2qGTmTAzkcbQZ/AR3OoDuBO3PoNrX8Rpm4Vt/eHAx3/O4Rz+IGZUacf5tlZW19Y3Ngtbxe2d3b19++CwqUQiMWlgwYRsB0gRRjlpaKoZaceSoChgpBUMbyb91iORigr+oNOY+BHqcxpSjLSxunbJqw9oZXQKr+CdJwcCtuCoa5edqjMVXAY3hzLIVe/aP15P4CQiXGOGlOq4Tqz9DElNMSPjopcoEiM8RH3SMchRRJSfTZ8fwxPj9GAopCmu4dT9u5GhSKk0CsxkhPRALfYm5n+9TqLDSz+jPE404Xh2KEwY1AJOkoA9KgnWLDWAsKTmV4gHSCKsTV5zVzQdPo1NKu5iBsvQPKu6hu/Py7XrPJ8COALHoAJccAFq4BbUQQNgkIIX8ArerGfr3fqwPmejK1a+UwJzsr5+AbYVmsE=</latexit><latexit sha1_base64="WoPjVnZY3R3sOn/3B7MYCH857oY=">AAACDXicbZDLSsNAFIYnXmu9Rbt0M1iEuimJCLoRim5cuKhgL9CEMplO2qGTmTAzkcbQZ/AR3OoDuBO3PoNrX8Rpm4Vt/eHAx3/O4Rz+IGZUacf5tlZW19Y3Ngtbxe2d3b19++CwqUQiMWlgwYRsB0gRRjlpaKoZaceSoChgpBUMbyb91iORigr+oNOY+BHqcxpSjLSxunbJqw9oZXQKr+CdJwcCtuCoa5edqjMVXAY3hzLIVe/aP15P4CQiXGOGlOq4Tqz9DElNMSPjopcoEiM8RH3SMchRRJSfTZ8fwxPj9GAopCmu4dT9u5GhSKk0CsxkhPRALfYm5n+9TqLDSz+jPE404Xh2KEwY1AJOkoA9KgnWLDWAsKTmV4gHSCKsTV5zVzQdPo1NKu5iBsvQPKu6hu/Py7XrPJ8COALHoAJccAFq4BbUQQNgkIIX8ArerGfr3fqwPmejK1a+UwJzsr5+AbYVmsE=</latexit>

Simple to analyse
Explicit goal: 

linear separability
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W1
<latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit><latexit sha1_base64="yp1uTzuRiVyRpPbNUh016Ynh4J0=">AAAB+3icbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosunFZ0V6gDWUynbZDJ5MwcyLUkEdwqw/gTtz6MK59EadtFrb1h4GP/5zDOfMHsRQGXffbKaytb2xuFbdLO7t7+wflw6OmiRLNeINFMtLtgBouheINFCh5O9achoHkrWB8O623nrg2IlKPOIm5H9KhEgPBKFrrodXzeuWKW3VnIqvg5VCBXPVe+afbj1gScoVMUmM6nhujn1KNgkmelbqJ4TFlYzrkHYuKhtz46ezUjJxZp08GkbZPIZm5fydSGhozCQPbGVIcmeXa1Pyv1klwcO2nQsUJcsXmiwaJJBiR6b9JX2jOUE4sUKaFvZWwEdWUoU1nYQuK8XNmU/GWM1iF5kXVs3x/Wand5PkU4QRO4Rw8uIIa3EEdGsBgCC/wCm9O5rw7H87nvLXg5DPHsCDn6xcHuZUU</latexit>

W2
<latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit><latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit><latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit><latexit sha1_base64="qyS8LjtUbiJ/uxn5RABA6IXlWHo=">AAAB+3icbZDLSsNAFIZPvNZ6q7p0M1gEVyUpgi6LblxWtBdoQ5lMJ+3QySTMnAg19BHc6gO4E7c+jGtfxGmbhW39YeDjP+dwzvxBIoVB1/121tY3Nre2CzvF3b39g8PS0XHTxKlmvMFiGet2QA2XQvEGCpS8nWhOo0DyVjC6ndZbT1wbEatHHCfcj+hAiVAwitZ6aPWqvVLZrbgzkVXwcihDrnqv9NPtxyyNuEImqTEdz03Qz6hGwSSfFLup4QllIzrgHYuKRtz42ezUCTm3Tp+EsbZPIZm5fycyGhkzjgLbGVEcmuXa1Pyv1kkxvPYzoZIUuWLzRWEqCcZk+m/SF5ozlGMLlGlhbyVsSDVlaNNZ2IJi9DyxqXjLGaxCs1rxLN9flms3eT4FOIUzuAAPrqAGd1CHBjAYwAu8wpszcd6dD+dz3rrm5DMnsCDn6xcJTpUV</latexit>

⇢
<latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit>

… ⇢
<latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit><latexit sha1_base64="0wUduP4kitges80AXIRlpYzIt44=">AAAB/HicbZDLSgMxFIYz9VbrrerSTbAIrsqMCLosunFZwV6gHUomzXRCM8mQnBHqUB/BrT6AO3Hru7j2Rcy0s7CtPwQ+/nMO5+QPEsENuO63U1pb39jcKm9Xdnb39g+qh0dto1JNWYsqoXQ3IIYJLlkLOAjWTTQjcSBYJxjf5vXOI9OGK/kAk4T5MRlJHnJKILf6OlKDas2tuzPhVfAKqKFCzUH1pz9UNI2ZBCqIMT3PTcDPiAZOBZtW+qlhCaFjMmI9i5LEzPjZ7NYpPrPOEIdK2ycBz9y/ExmJjZnEge2MCURmuZab/9V6KYTXfsZlkgKTdL4oTAUGhfOP4yHXjIKYWCBUc3srphHRhIKNZ2EL8PHT1KbiLWewCu2Lumf5/rLWuCnyKaMTdIrOkYeuUAPdoSZqIYoi9IJe0Zvz7Lw7H87nvLXkFDPHaEHO1y9aqpXc</latexit>

WJ
<latexit sha1_base64="U3uzkWI7ikZhtVeT6Txs72idISU=">AAAB/XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosuhFXFUwrtKFMppN26OTCzIlQQ/ER3OoDuBO3PotrX8RJm4Vt/WHg4z/ncM78fiKFRtv+tkorq2vrG+XNytb2zu5edf+gpeNUMe6yWMbqwaeaSxFxFwVK/pAoTkNf8rY/us7r7UeutIijexwn3AvpIBKBYBSN5bZ72e2kV63ZdXsqsgxOATUo1OxVf7r9mKUhj5BJqnXHsRP0MqpQMMknlW6qeULZiA54x2BEQ669bHrshJwYp0+CWJkXIZm6fycyGmo9Dn3TGVIc6sVabv5X66QYXHqZiJIUecRmi4JUEoxJ/nPSF4ozlGMDlClhbiVsSBVlaPKZ24Ji9JSn4ixmsAyts7pj+O681rgq8inDERzDKThwAQ24gSa4wEDAC7zCm/VsvVsf1uestWQVM4cwJ+vrFwRcljk=</latexit><latexit sha1_base64="U3uzkWI7ikZhtVeT6Txs72idISU=">AAAB/XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosuhFXFUwrtKFMppN26OTCzIlQQ/ER3OoDuBO3PotrX8RJm4Vt/WHg4z/ncM78fiKFRtv+tkorq2vrG+XNytb2zu5edf+gpeNUMe6yWMbqwaeaSxFxFwVK/pAoTkNf8rY/us7r7UeutIijexwn3AvpIBKBYBSN5bZ72e2kV63ZdXsqsgxOATUo1OxVf7r9mKUhj5BJqnXHsRP0MqpQMMknlW6qeULZiA54x2BEQ669bHrshJwYp0+CWJkXIZm6fycyGmo9Dn3TGVIc6sVabv5X66QYXHqZiJIUecRmi4JUEoxJ/nPSF4ozlGMDlClhbiVsSBVlaPKZ24Ji9JSn4ixmsAyts7pj+O681rgq8inDERzDKThwAQ24gSa4wEDAC7zCm/VsvVsf1uestWQVM4cwJ+vrFwRcljk=</latexit><latexit sha1_base64="U3uzkWI7ikZhtVeT6Txs72idISU=">AAAB/XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosuhFXFUwrtKFMppN26OTCzIlQQ/ER3OoDuBO3PotrX8RJm4Vt/WHg4z/ncM78fiKFRtv+tkorq2vrG+XNytb2zu5edf+gpeNUMe6yWMbqwaeaSxFxFwVK/pAoTkNf8rY/us7r7UeutIijexwn3AvpIBKBYBSN5bZ72e2kV63ZdXsqsgxOATUo1OxVf7r9mKUhj5BJqnXHsRP0MqpQMMknlW6qeULZiA54x2BEQ669bHrshJwYp0+CWJkXIZm6fycyGmo9Dn3TGVIc6sVabv5X66QYXHqZiJIUecRmi4JUEoxJ/nPSF4ozlGMDlClhbiVsSBVlaPKZ24Ji9JSn4ixmsAyts7pj+O681rgq8inDERzDKThwAQ24gSa4wEDAC7zCm/VsvVsf1uestWQVM4cwJ+vrFwRcljk=</latexit><latexit sha1_base64="U3uzkWI7ikZhtVeT6Txs72idISU=">AAAB/XicbZDLSsNAFIZP6q3WW9Wlm8EiuCqJCLosuhFXFUwrtKFMppN26OTCzIlQQ/ER3OoDuBO3PotrX8RJm4Vt/WHg4z/ncM78fiKFRtv+tkorq2vrG+XNytb2zu5edf+gpeNUMe6yWMbqwaeaSxFxFwVK/pAoTkNf8rY/us7r7UeutIijexwn3AvpIBKBYBSN5bZ72e2kV63ZdXsqsgxOATUo1OxVf7r9mKUhj5BJqnXHsRP0MqpQMMknlW6qeULZiA54x2BEQ669bHrshJwYp0+CWJkXIZm6fycyGmo9Dn3TGVIc6sVabv5X66QYXHqZiJIUecRmi4JUEoxJ/nPSF4ozlGMDlClhbiVsSBVlaPKZ24Ji9JSn4ixmsAyts7pj+O681rgq8inDERzDKThwAQ24gSa4wEDAC7zCm/VsvVsf1uestWQVM4cwJ+vrFwRcljk=</latexit>
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DNN DNN

• We apply the same technique. Performance increases?!
Arch/Perf. on ImageNet Top 5

Layerwise, k = 2 86.3

Layerwise, k = 3 88.7

State-of-the-art (152 layers) 94.1

Here, J = 8.

Seems to indicate that some  
depth is a key ingredient

k = depth(DNN) +1

Arch/Perf. of VGG-11 on ImageNet Top 5

Layerwise, k = 3 88.0

End-to-end 88.0
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More studies in the 
paper!
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Conclusion

• We demonstrate that greedy learning scales to ImageNet.

• Intermediary layers objective are better specified.

• A well-understood 1-hidden layer optimisation would lead 
to a numerically successful procedure for deeper NNs.

• Opens many interesting questions and possibilities!

• On going work:  decoupling layers such that they are 
trained in parallel.
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Ref.:  Decoupled Greedy Learning of CNNs, EB et al.


