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Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>
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q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=



Information bottleneck / rate-distortion

Given observed distribution q(X=x,T=t), for inputs X and task variable T. 
The Lagrangian form: 

Task

min
q(z|x)

Distortion(Z, T ) + �I(Z;X)
<latexit sha1_base64="frVjK3TC4T3u4ydcFIl8zizI+4c="></latexit><latexit sha1_base64="frVjK3TC4T3u4ydcFIl8zizI+4c="></latexit><latexit sha1_base64="frVjK3TC4T3u4ydcFIl8zizI+4c="></latexit><latexit sha1_base64="frVjK3TC4T3u4ydcFIl8zizI+4c="></latexit>

e.g. prediction 

error
Mutual information / 

compression rate

??? 

Only for toy cases: low-d categorical variables and Gaussian noise/inputs

q(z|x)
<latexit sha1_base64="f2jP+sg6s+pBqADGO10RUDv8Tao="></latexit><latexit sha1_base64="f2jP+sg6s+pBqADGO10RUDv8Tao="></latexit><latexit sha1_base64="f2jP+sg6s+pBqADGO10RUDv8Tao="></latexit><latexit sha1_base64="f2jP+sg6s+pBqADGO10RUDv8Tao="></latexit>

Lossy

compression



Outline

• Rate bounds: mean-field variational bounds for information rate

• Echo: a noisy channel with exact rate

• Application: variational auto-encoders as information bottlenecks

• Results: better likelihood and rate-distortion trade-offs

• Controversy: Do deep nets compress? Does this explain generalization?



Mean-field variational bound for 
information rate



I(Z;X) = H(Z)�H(Z|X)

= DKL [q(z|x)||q(z)]

= Eq log
q(z|x)
q(z)

<latexit sha1_base64="ThxwhduOU5JN9adAR2DC0+J3u/E="></latexit><latexit sha1_base64="ThxwhduOU5JN9adAR2DC0+J3u/E="></latexit><latexit sha1_base64="ThxwhduOU5JN9adAR2DC0+J3u/E="></latexit><latexit sha1_base64="ThxwhduOU5JN9adAR2DC0+J3u/E="></latexit>

Information in a noisy channel

q(z,x) = q(z|x)q(x)
<latexit sha1_base64="6TvEv2dQyRxycXGUhWqkdBGhks8="></latexit><latexit sha1_base64="6TvEv2dQyRxycXGUhWqkdBGhks8="></latexit><latexit sha1_base64="6TvEv2dQyRxycXGUhWqkdBGhks8="></latexit><latexit sha1_base64="6TvEv2dQyRxycXGUhWqkdBGhks8="></latexit>

q(x)
<latexit sha1_base64="2L3D0rS966h/BE7tEukAmoN2HaQ="></latexit><latexit sha1_base64="2L3D0rS966h/BE7tEukAmoN2HaQ="></latexit><latexit sha1_base64="2L3D0rS966h/BE7tEukAmoN2HaQ="></latexit><latexit sha1_base64="2L3D0rS966h/BE7tEukAmoN2HaQ="></latexit>

q(z|x)
<latexit sha1_base64="M67W/6N9F4+WrG4+Ia48fSoYApY="></latexit><latexit sha1_base64="M67W/6N9F4+WrG4+Ia48fSoYApY="></latexit><latexit sha1_base64="M67W/6N9F4+WrG4+Ia48fSoYApY="></latexit><latexit sha1_base64="M67W/6N9F4+WrG4+Ia48fSoYApY="></latexit>

Input 
distribution

Noisy channel

Mutual 
information

x
<latexit sha1_base64="TpYS2JoDKLaUacdnOXnaOpItB6Q="></latexit><latexit sha1_base64="TpYS2JoDKLaUacdnOXnaOpItB6Q="></latexit><latexit sha1_base64="TpYS2JoDKLaUacdnOXnaOpItB6Q="></latexit><latexit sha1_base64="TpYS2JoDKLaUacdnOXnaOpItB6Q="></latexit>

z
<latexit sha1_base64="ySAqsMOWG6qCdI4cBT06Ix3u/xM="></latexit><latexit sha1_base64="ySAqsMOWG6qCdI4cBT06Ix3u/xM="></latexit><latexit sha1_base64="ySAqsMOWG6qCdI4cBT06Ix3u/xM="></latexit><latexit sha1_base64="ySAqsMOWG6qCdI4cBT06Ix3u/xM="></latexit>

q(X = x)
<latexit sha1_base64="NPIEgwGUY0C9VD6HKCR9Sx+GFLg="></latexit><latexit sha1_base64="NPIEgwGUY0C9VD6HKCR9Sx+GFLg="></latexit><latexit sha1_base64="NPIEgwGUY0C9VD6HKCR9Sx+GFLg="></latexit><latexit sha1_base64="NPIEgwGUY0C9VD6HKCR9Sx+GFLg="></latexit>



Problem

q(z) =

Z
dx q(z|x)q(x)

<latexit sha1_base64="NMkBKJfIns7AFnUHbKwuB1ZnK2k="></latexit><latexit sha1_base64="NMkBKJfIns7AFnUHbKwuB1ZnK2k="></latexit><latexit sha1_base64="NMkBKJfIns7AFnUHbKwuB1ZnK2k="></latexit><latexit sha1_base64="NMkBKJfIns7AFnUHbKwuB1ZnK2k="></latexit>

Could be complex 
(images, audio, 
gene expression…)

High-d
integral



Mean-field variational approximation, p(z)

Mutual 
information

I(Z;X) = Eq


log

q(z|x)
q(z)

�

= Eq


log

q(z|x)
q(z)

p(z)

p(z)

�

= DKL [q(z|x)||p(z)]�DKL [q(z)||p(z)]
 DKL [q(z|x)||p(z)]

<latexit sha1_base64="ZzidAkrWZPwzEWi8bMxUmIo1ikA="></latexit><latexit sha1_base64="ZzidAkrWZPwzEWi8bMxUmIo1ikA="></latexit><latexit sha1_base64="ZzidAkrWZPwzEWi8bMxUmIo1ikA="></latexit><latexit sha1_base64="ZzidAkrWZPwzEWi8bMxUmIo1ikA="></latexit>

p(z) =
Y

i

p(zi)
<latexit sha1_base64="0teXBXDEc5xi8gpcflPuzrK41dY="></latexit><latexit sha1_base64="0teXBXDEc5xi8gpcflPuzrK41dY="></latexit><latexit sha1_base64="0teXBXDEc5xi8gpcflPuzrK41dY="></latexit><latexit sha1_base64="0teXBXDEc5xi8gpcflPuzrK41dY="></latexit>

(Gibb’s 
inequality)

(A typical mean-field 
approximation)



Mean-field example for Gaussian noise channel
z = x+ s"

<latexit sha1_base64="LKllBvmcksuUnJu738DqKyaCNK4="></latexit><latexit sha1_base64="LKllBvmcksuUnJu738DqKyaCNK4="></latexit><latexit sha1_base64="LKllBvmcksuUnJu738DqKyaCNK4="></latexit><latexit sha1_base64="LKllBvmcksuUnJu738DqKyaCNK4="></latexit>

" ⇠ N (0, 1)
<latexit sha1_base64="nbeTvuFlKSJnmn4ATVuqUK4Kmn4="></latexit><latexit sha1_base64="nbeTvuFlKSJnmn4ATVuqUK4Kmn4="></latexit><latexit sha1_base64="nbeTvuFlKSJnmn4ATVuqUK4Kmn4="></latexit><latexit sha1_base64="nbeTvuFlKSJnmn4ATVuqUK4Kmn4="></latexit>

An optimal variational distribution, p, would be: 

q(z|x) = N (x, s2)
<latexit sha1_base64="H5PNWhJJnADrI78qmdSgE8p5NhY="></latexit><latexit sha1_base64="H5PNWhJJnADrI78qmdSgE8p5NhY="></latexit><latexit sha1_base64="H5PNWhJJnADrI78qmdSgE8p5NhY="></latexit><latexit sha1_base64="H5PNWhJJnADrI78qmdSgE8p5NhY="></latexit>

Only tight if the input is Gaussian, and each channel is independent

i
<latexit sha1_base64="w8Jb4fVdkWih1H7VrnpX4/PEATw="></latexit><latexit sha1_base64="w8Jb4fVdkWih1H7VrnpX4/PEATw="></latexit><latexit sha1_base64="w8Jb4fVdkWih1H7VrnpX4/PEATw="></latexit><latexit sha1_base64="w8Jb4fVdkWih1H7VrnpX4/PEATw="></latexit>

i
<latexit sha1_base64="w8Jb4fVdkWih1H7VrnpX4/PEATw="></latexit><latexit sha1_base64="w8Jb4fVdkWih1H7VrnpX4/PEATw="></latexit><latexit sha1_base64="w8Jb4fVdkWih1H7VrnpX4/PEATw="></latexit><latexit sha1_base64="w8Jb4fVdkWih1H7VrnpX4/PEATw="></latexit>

i
<latexit sha1_base64="w8Jb4fVdkWih1H7VrnpX4/PEATw="></latexit><latexit sha1_base64="w8Jb4fVdkWih1H7VrnpX4/PEATw="></latexit><latexit sha1_base64="w8Jb4fVdkWih1H7VrnpX4/PEATw="></latexit><latexit sha1_base64="w8Jb4fVdkWih1H7VrnpX4/PEATw="></latexit>

i
<latexit sha1_base64="w8Jb4fVdkWih1H7VrnpX4/PEATw="></latexit><latexit sha1_base64="w8Jb4fVdkWih1H7VrnpX4/PEATw="></latexit><latexit sha1_base64="w8Jb4fVdkWih1H7VrnpX4/PEATw="></latexit><latexit sha1_base64="w8Jb4fVdkWih1H7VrnpX4/PEATw="></latexit>

i
<latexit sha1_base64="w8Jb4fVdkWih1H7VrnpX4/PEATw="></latexit><latexit sha1_base64="w8Jb4fVdkWih1H7VrnpX4/PEATw="></latexit><latexit sha1_base64="w8Jb4fVdkWih1H7VrnpX4/PEATw="></latexit><latexit sha1_base64="w8Jb4fVdkWih1H7VrnpX4/PEATw="></latexit>

i
<latexit sha1_base64="w8Jb4fVdkWih1H7VrnpX4/PEATw="></latexit><latexit sha1_base64="w8Jb4fVdkWih1H7VrnpX4/PEATw="></latexit><latexit sha1_base64="w8Jb4fVdkWih1H7VrnpX4/PEATw="></latexit><latexit sha1_base64="w8Jb4fVdkWih1H7VrnpX4/PEATw="></latexit> i

<latexit sha1_base64="w8Jb4fVdkWih1H7VrnpX4/PEATw="></latexit><latexit sha1_base64="w8Jb4fVdkWih1H7VrnpX4/PEATw="></latexit><latexit sha1_base64="w8Jb4fVdkWih1H7VrnpX4/PEATw="></latexit><latexit sha1_base64="w8Jb4fVdkWih1H7VrnpX4/PEATw="></latexit>

I(Z;X) 
X

i

1

2
log

✓
1 +

Var(xi)

s2

◆

<latexit sha1_base64="R8G0cXrkDwZ5vxepvmwMsNCAwRU="></latexit><latexit sha1_base64="R8G0cXrkDwZ5vxepvmwMsNCAwRU="></latexit><latexit sha1_base64="R8G0cXrkDwZ5vxepvmwMsNCAwRU="></latexit><latexit sha1_base64="R8G0cXrkDwZ5vxepvmwMsNCAwRU="></latexit>

p(zi) = N (E(xi),Var(xi) + s2)
<latexit sha1_base64="dOzk4l8BYx5RR7DcSQQTQzfkrew="></latexit><latexit sha1_base64="dOzk4l8BYx5RR7DcSQQTQzfkrew="></latexit><latexit sha1_base64="dOzk4l8BYx5RR7DcSQQTQzfkrew="></latexit><latexit sha1_base64="dOzk4l8BYx5RR7DcSQQTQzfkrew="></latexit>



Echo noise
By choosing a more flexible noise channel, we can exactly specify information rates 
for arbitrary inputs

Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=



Echo noise: make the noise look like the 
signal
Why? 
• For correlated Gaussian noise, optimal signal is correlated in same basis
• Key property for analytic mutual information under arbitrary input

How do we make the noise look like the signal? 

E
d
6=Z

<latexit sha1_base64="uLsjDfLGQwMO16Jak+ikWETW6kY="></latexit><latexit sha1_base64="uLsjDfLGQwMO16Jak+ikWETW6kY="></latexit><latexit sha1_base64="uLsjDfLGQwMO16Jak+ikWETW6kY="></latexit><latexit sha1_base64="uLsjDfLGQwMO16Jak+ikWETW6kY="></latexit>

(R.V.’s not equal in distribution)

z = f(x) + sf(x0), x,x0iid⇠q(x)
<latexit sha1_base64="exsgHrAL10rD3LGi6tJnofYS0BM="></latexit><latexit sha1_base64="exsgHrAL10rD3LGi6tJnofYS0BM="></latexit><latexit sha1_base64="exsgHrAL10rD3LGi6tJnofYS0BM="></latexit><latexit sha1_base64="exsgHrAL10rD3LGi6tJnofYS0BM="></latexit>

" = f(x0), x0iid⇠q(x)
<latexit sha1_base64="iqw1guh+MLuolS42gazqOFbSjwo="></latexit><latexit sha1_base64="iqw1guh+MLuolS42gazqOFbSjwo="></latexit><latexit sha1_base64="iqw1guh+MLuolS42gazqOFbSjwo="></latexit><latexit sha1_base64="iqw1guh+MLuolS42gazqOFbSjwo="></latexit>

z = f(x) + s"
<latexit sha1_base64="NquADmgpqDxD92yIBKb/Uwi/91c="></latexit><latexit sha1_base64="NquADmgpqDxD92yIBKb/Uwi/91c="></latexit><latexit sha1_base64="NquADmgpqDxD92yIBKb/Uwi/91c="></latexit><latexit sha1_base64="NquADmgpqDxD92yIBKb/Uwi/91c="></latexit>



Echo noise: make the noise look like the 
signal
How do we make the noise look like the signal? 

E d
=Z

<latexit sha1_base64="OCUpdHrCzuSf6QnLvdIDQuqd0s8="></latexit><latexit sha1_base64="OCUpdHrCzuSf6QnLvdIDQuqd0s8="></latexit><latexit sha1_base64="OCUpdHrCzuSf6QnLvdIDQuqd0s8="></latexit><latexit sha1_base64="OCUpdHrCzuSf6QnLvdIDQuqd0s8="></latexit>

Multiply out and re-label iid samples.... 
these are the same (in distribution)! 

z = f(x) + s"
<latexit sha1_base64="NquADmgpqDxD92yIBKb/Uwi/91c="></latexit><latexit sha1_base64="NquADmgpqDxD92yIBKb/Uwi/91c="></latexit><latexit sha1_base64="NquADmgpqDxD92yIBKb/Uwi/91c="></latexit><latexit sha1_base64="NquADmgpqDxD92yIBKb/Uwi/91c="></latexit>

" = f(x(0)) + sf(x(1)) + s2f(x(2)) . . . , x(`)iid⇠q(x)
<latexit sha1_base64="iTZzvU6vL+q/4MtitC+n5EFmlts="></latexit><latexit sha1_base64="iTZzvU6vL+q/4MtitC+n5EFmlts="></latexit><latexit sha1_base64="iTZzvU6vL+q/4MtitC+n5EFmlts="></latexit><latexit sha1_base64="iTZzvU6vL+q/4MtitC+n5EFmlts="></latexit>

z = f(x) + s
⇣
f(x(0)) + sf(x(1)) + s2f(x(2)) . . .

<latexit sha1_base64="t+FCP767CqcKd1qAmrrCp6buDOI="></latexit><latexit sha1_base64="t+FCP767CqcKd1qAmrrCp6buDOI="></latexit><latexit sha1_base64="t+FCP767CqcKd1qAmrrCp6buDOI="></latexit><latexit sha1_base64="t+FCP767CqcKd1qAmrrCp6buDOI="></latexit>



For vectors, with attenuation depending on x
vectors

Attenuation matrix is a function of x E d
=Z

<latexit sha1_base64="OCUpdHrCzuSf6QnLvdIDQuqd0s8="></latexit><latexit sha1_base64="OCUpdHrCzuSf6QnLvdIDQuqd0s8="></latexit><latexit sha1_base64="OCUpdHrCzuSf6QnLvdIDQuqd0s8="></latexit><latexit sha1_base64="OCUpdHrCzuSf6QnLvdIDQuqd0s8="></latexit>

z = f(x) + S(x)"
<latexit sha1_base64="XhfUEkZhxFXzziekFf7U8Ugy/z0="></latexit><latexit sha1_base64="XhfUEkZhxFXzziekFf7U8Ugy/z0="></latexit><latexit sha1_base64="XhfUEkZhxFXzziekFf7U8Ugy/z0="></latexit><latexit sha1_base64="XhfUEkZhxFXzziekFf7U8Ugy/z0="></latexit>

" = f(x0) + S(x0)

✓
f(x1) + S(x1)

⇣
f(x2) + S(x2)

�
...

<latexit sha1_base64="grlRO+ciGlJyHqB1vIhcQmhrmtU="></latexit><latexit sha1_base64="grlRO+ciGlJyHqB1vIhcQmhrmtU="></latexit><latexit sha1_base64="grlRO+ciGlJyHqB1vIhcQmhrmtU="></latexit><latexit sha1_base64="grlRO+ciGlJyHqB1vIhcQmhrmtU="></latexit>

" =
1X

`=0

 
Ỳ

`0=1

S(x`0)

!
f(x`), x`iid⇠q(x)

<latexit sha1_base64="ci2auOCEt5uobJpBAFq/nRlX/TM="></latexit><latexit sha1_base64="ci2auOCEt5uobJpBAFq/nRlX/TM="></latexit><latexit sha1_base64="ci2auOCEt5uobJpBAFq/nRlX/TM="></latexit><latexit sha1_base64="ci2auOCEt5uobJpBAFq/nRlX/TM="></latexit>



Example: a non-Gaussian input distribution

A uniform distribution in R2 with a shape that strikes fear into the heart 
of villains and Gaussians

Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=

q(x)
<latexit sha1_base64="2L3D0rS966h/BE7tEukAmoN2HaQ="></latexit><latexit sha1_base64="2L3D0rS966h/BE7tEukAmoN2HaQ="></latexit><latexit sha1_base64="2L3D0rS966h/BE7tEukAmoN2HaQ="></latexit><latexit sha1_base64="2L3D0rS966h/BE7tEukAmoN2HaQ="></latexit>

x1
<latexit sha1_base64="vjbVyYChRRklsPVqtA/K7SRJQ/w="></latexit><latexit sha1_base64="vjbVyYChRRklsPVqtA/K7SRJQ/w="></latexit><latexit sha1_base64="vjbVyYChRRklsPVqtA/K7SRJQ/w="></latexit><latexit sha1_base64="vjbVyYChRRklsPVqtA/K7SRJQ/w="></latexit>

x2
<latexit sha1_base64="yROy1q0dj1eIPeXSq4HMig/4BC4="></latexit><latexit sha1_base64="yROy1q0dj1eIPeXSq4HMig/4BC4="></latexit><latexit sha1_base64="yROy1q0dj1eIPeXSq4HMig/4BC4="></latexit><latexit sha1_base64="yROy1q0dj1eIPeXSq4HMig/4BC4="></latexit>



Echo example, z=x+s ε, with s=1/2

Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=

Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=
Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=
Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=
Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=
Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=

Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=+ + + + + + Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=

Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=

Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=

q(x)
<latexit sha1_base64="2L3D0rS966h/BE7tEukAmoN2HaQ="></latexit><latexit sha1_base64="2L3D0rS966h/BE7tEukAmoN2HaQ="></latexit><latexit sha1_base64="2L3D0rS966h/BE7tEukAmoN2HaQ="></latexit><latexit sha1_base64="2L3D0rS966h/BE7tEukAmoN2HaQ="></latexit> q(")

<latexit sha1_base64="i0Q72FTRAlbHymR3RfKJZHSB5OY="></latexit><latexit sha1_base64="i0Q72FTRAlbHymR3RfKJZHSB5OY="></latexit><latexit sha1_base64="i0Q72FTRAlbHymR3RfKJZHSB5OY="></latexit><latexit sha1_base64="i0Q72FTRAlbHymR3RfKJZHSB5OY="></latexit>

Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=

q(z)
<latexit sha1_base64="FcjINnMXHYyHuZGu4txqTU7Qu8c="></latexit><latexit sha1_base64="FcjINnMXHYyHuZGu4txqTU7Qu8c="></latexit><latexit sha1_base64="FcjINnMXHYyHuZGu4txqTU7Qu8c="></latexit><latexit sha1_base64="FcjINnMXHYyHuZGu4txqTU7Qu8c="></latexit>

=

Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=

+

Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=
z = x+

1

2
"

<latexit sha1_base64="3ZADSQIbWEpJFOBfRA2q4qJ5VIQ="></latexit><latexit sha1_base64="3ZADSQIbWEpJFOBfRA2q4qJ5VIQ="></latexit><latexit sha1_base64="3ZADSQIbWEpJFOBfRA2q4qJ5VIQ="></latexit><latexit sha1_base64="3ZADSQIbWEpJFOBfRA2q4qJ5VIQ="></latexit>

=

" = x(0) +
1

2
x(1) +

1

4
x(2) +

1

8
x(3) + . . .

<latexit sha1_base64="YCw7XUpaxJDsDuP2pFmzRe8v+cc="></latexit><latexit sha1_base64="YCw7XUpaxJDsDuP2pFmzRe8v+cc="></latexit><latexit sha1_base64="YCw7XUpaxJDsDuP2pFmzRe8v+cc="></latexit><latexit sha1_base64="YCw7XUpaxJDsDuP2pFmzRe8v+cc="></latexit>



Sampling

• The noise is data-driven. To sample noise, we just 
need iid samples from the input distribution
• For this sampling procedure to converge, we need 

s < 1 (or spectral radius of S(x) < 1 in vector case)
•We can sample noise to within machine precision 

by controlling number of terms in the series

Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=
Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=
Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=
Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=
Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=

Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=+ + + + + + Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=

Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=

Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=

q(x)
<latexit sha1_base64="2L3D0rS966h/BE7tEukAmoN2HaQ="></latexit><latexit sha1_base64="2L3D0rS966h/BE7tEukAmoN2HaQ="></latexit><latexit sha1_base64="2L3D0rS966h/BE7tEukAmoN2HaQ="></latexit><latexit sha1_base64="2L3D0rS966h/BE7tEukAmoN2HaQ="></latexit>

" =
1X

l=0

s`f(x(`)), x(`)iid⇠q(x)
<latexit sha1_base64="gwsVL5JxUs6T6/wEfIK3cKewNnw="></latexit><latexit sha1_base64="gwsVL5JxUs6T6/wEfIK3cKewNnw="></latexit><latexit sha1_base64="gwsVL5JxUs6T6/wEfIK3cKewNnw="></latexit><latexit sha1_base64="gwsVL5JxUs6T6/wEfIK3cKewNnw="></latexit>



(caveat)

•We can sample noise to within machine precision 
by controlling number of terms in the series
• To get HIGH noise, or LOW mutual information, we 

need MANY terms in the series

Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=
Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=
Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=
Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=
Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=

Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=+ + + + + + Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=

Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=

Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=

Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=

+ +

s=1/2

s=4/5

Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=

Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>
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s`f(x(`)), x(`)iid⇠q(x)
<latexit sha1_base64="gwsVL5JxUs6T6/wEfIK3cKewNnw="></latexit><latexit sha1_base64="gwsVL5JxUs6T6/wEfIK3cKewNnw="></latexit><latexit sha1_base64="gwsVL5JxUs6T6/wEfIK3cKewNnw="></latexit><latexit sha1_base64="gwsVL5JxUs6T6/wEfIK3cKewNnw="></latexit>



Information in Echo Noise Channel

• Because they are the same in distribution, 
differential entropy, H, matches:

• We don’t know H()… but we don’t care, we are 
trying to get the mutual information,

I(Z;X) = H(Z) – H(Z|X)

Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=

q(")
<latexit sha1_base64="i0Q72FTRAlbHymR3RfKJZHSB5OY="></latexit><latexit sha1_base64="i0Q72FTRAlbHymR3RfKJZHSB5OY="></latexit><latexit sha1_base64="i0Q72FTRAlbHymR3RfKJZHSB5OY="></latexit><latexit sha1_base64="i0Q72FTRAlbHymR3RfKJZHSB5OY="></latexit>

Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=

q(z)
<latexit sha1_base64="FcjINnMXHYyHuZGu4txqTU7Qu8c="></latexit><latexit sha1_base64="FcjINnMXHYyHuZGu4txqTU7Qu8c="></latexit><latexit sha1_base64="FcjINnMXHYyHuZGu4txqTU7Qu8c="></latexit><latexit sha1_base64="FcjINnMXHYyHuZGu4txqTU7Qu8c="></latexit>

H(Z) = H(E)
<latexit sha1_base64="EoH6zzMZeBXvrcxnYuHLNaNIm2I="></latexit><latexit sha1_base64="EoH6zzMZeBXvrcxnYuHLNaNIm2I="></latexit><latexit sha1_base64="EoH6zzMZeBXvrcxnYuHLNaNIm2I="></latexit><latexit sha1_base64="EoH6zzMZeBXvrcxnYuHLNaNIm2I="></latexit>



H(Z|X) = H(f(X) + S(X)E |X)

= ExH(f(x) + S(x)E |X = x)

= ExH(S(x)E |X = x)

= H(E) + E log | detS(x)|
<latexit sha1_base64="ZFVuFqLEGa+Nhx7655pbjP+4j6c="></latexit><latexit sha1_base64="ZFVuFqLEGa+Nhx7655pbjP+4j6c="></latexit><latexit sha1_base64="ZFVuFqLEGa+Nhx7655pbjP+4j6c="></latexit><latexit sha1_base64="ZFVuFqLEGa+Nhx7655pbjP+4j6c="></latexit>

Sample-dependent noise scaling

Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=

Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=

f
<latexit sha1_base64="QlrXvIUoRaqNGjoRRdtvBSvYWpw="></latexit><latexit sha1_base64="QlrXvIUoRaqNGjoRRdtvBSvYWpw="></latexit><latexit sha1_base64="QlrXvIUoRaqNGjoRRdtvBSvYWpw="></latexit><latexit sha1_base64="QlrXvIUoRaqNGjoRRdtvBSvYWpw="></latexit>

Translation invariance

Scale propertyInput distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=
Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=

s
<latexit sha1_base64="dGVSqiF+yi52BBEuQtUC4i86nGQ="></latexit><latexit sha1_base64="dGVSqiF+yi52BBEuQtUC4i86nGQ="></latexit><latexit sha1_base64="dGVSqiF+yi52BBEuQtUC4i86nGQ="></latexit><latexit sha1_base64="dGVSqiF+yi52BBEuQtUC4i86nGQ="></latexit>

z = f(x) + S(x)"
<latexit sha1_base64="XhfUEkZhxFXzziekFf7U8Ugy/z0="></latexit><latexit sha1_base64="XhfUEkZhxFXzziekFf7U8Ugy/z0="></latexit><latexit sha1_base64="XhfUEkZhxFXzziekFf7U8Ugy/z0="></latexit><latexit sha1_base64="XhfUEkZhxFXzziekFf7U8Ugy/z0="></latexit>

H(E) = H(E + f)
<latexit sha1_base64="vqD5JT/e0P7q5ZsEduMjlVlUVT8="></latexit><latexit sha1_base64="vqD5JT/e0P7q5ZsEduMjlVlUVT8="></latexit><latexit sha1_base64="vqD5JT/e0P7q5ZsEduMjlVlUVT8="></latexit><latexit sha1_base64="vqD5JT/e0P7q5ZsEduMjlVlUVT8="></latexit>

H(sE) = H(E) + log s
<latexit sha1_base64="ajOiKvAtdndxABgEatfm/ocg4SQ="></latexit><latexit sha1_base64="ajOiKvAtdndxABgEatfm/ocg4SQ="></latexit><latexit sha1_base64="ajOiKvAtdndxABgEatfm/ocg4SQ="></latexit><latexit sha1_base64="ajOiKvAtdndxABgEatfm/ocg4SQ="></latexit>

"
<latexit sha1_base64="6+3g+JCUS0eAH7noaRTxz9b9zFQ="></latexit><latexit sha1_base64="6+3g+JCUS0eAH7noaRTxz9b9zFQ="></latexit><latexit sha1_base64="6+3g+JCUS0eAH7noaRTxz9b9zFQ="></latexit><latexit sha1_base64="6+3g+JCUS0eAH7noaRTxz9b9zFQ="></latexit>

"
<latexit sha1_base64="6+3g+JCUS0eAH7noaRTxz9b9zFQ="></latexit><latexit sha1_base64="6+3g+JCUS0eAH7noaRTxz9b9zFQ="></latexit><latexit sha1_base64="6+3g+JCUS0eAH7noaRTxz9b9zFQ="></latexit><latexit sha1_base64="6+3g+JCUS0eAH7noaRTxz9b9zFQ="></latexit>



Mutual information for the echo noise channel

Self-similar noise (Echo)

Sample-dependent noise scaling

Mutual information decomposed

Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=

Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=

I(Z;X) = �E log | detS(x)|
<latexit sha1_base64="2OuNy/K6jzGq0UZrg3kb1jspJJ0="></latexit><latexit sha1_base64="2OuNy/K6jzGq0UZrg3kb1jspJJ0="></latexit><latexit sha1_base64="2OuNy/K6jzGq0UZrg3kb1jspJJ0="></latexit><latexit sha1_base64="2OuNy/K6jzGq0UZrg3kb1jspJJ0="></latexit>

+

H(Z|X) = H(E) + E log | detS(x)|
H(Z) = H(E)

I(Z;X) = H(Z)�H(Z|X)
<latexit sha1_base64="3oSIt4r3H1sARH7TpfArt+pWDdQ=">AAAHonichVVbb9MwFM7GpaPcBjzCg8UAtWNMLUICaZo0cZHGTYDGoOpSKic5yaw5juu4Xbs0/5IX/gpPHKct6+IOLLU9Pt93Lj6nPvYkZ6luNH4tLV+4eOlyZeVK9eq16zdurt66/S1N+sqHfT/hiWp5NAXOBOxrpjm0pAIaexy+e0evDP59ACplifiqRxI6MY0EC5lPNaq6q2K31h636o+2Ca7dmhtTfehTTt7UyWNS7Dwve5 </latexit><latexit sha1_base64="3oSIt4r3H1sARH7TpfArt+pWDdQ=">AAAHonichVVbb9MwFM7GpaPcBjzCg8UAtWNMLUICaZo0cZHGTYDGoOpSKic5yaw5juu4Xbs0/5IX/gpPHKct6+IOLLU9Pt93Lj6nPvYkZ6luNH4tLV+4eOlyZeVK9eq16zdurt66/S1N+sqHfT/hiWp5NAXOBOxrpjm0pAIaexy+e0evDP59ACplifiqRxI6MY0EC5lPNaq6q2K31h636o+2Ca7dmhtTfehTTt7UyWNS7Dwve5 </latexit><latexit sha1_base64="3oSIt4r3H1sARH7TpfArt+pWDdQ=">AAAHonichVVbb9MwFM7GpaPcBjzCg8UAtWNMLUICaZo0cZHGTYDGoOpSKic5yaw5juu4Xbs0/5IX/gpPHKct6+IOLLU9Pt93Lj6nPvYkZ6luNH4tLV+4eOlyZeVK9eq16zdurt66/S1N+sqHfT/hiWp5NAXOBOxrpjm0pAIaexy+e0evDP59ACplifiqRxI6MY0EC5lPNaq6q2K31h636o+2Ca7dmhtTfehTTt7UyWNS7Dwve5 </latexit><latexit sha1_base64="3oSIt4r3H1sARH7TpfArt+pWDdQ=">AAAHonichVVbb9MwFM7GpaPcBjzCg8UAtWNMLUICaZo0cZHGTYDGoOpSKic5yaw5juu4Xbs0/5IX/gpPHKct6+IOLLU9Pt93Lj6nPvYkZ6luNH4tLV+4eOlyZeVK9eq16zdurt66/S1N+sqHfT/hiWp5NAXOBOxrpjm0pAIaexy+e0evDP59ACplifiqRxI6MY0EC5lPNaq6q2K31h636o+2Ca7dmhtTfehTTt7UyWNS7Dwve5 </latexit>



• Works for any input (sampling noise requires samples of input)
• Set S(x) = s to get a simple, exact MI = -log s
• But S(x) is controllable (e.g. specify with a neural net) – a powerful 

way to get more flexible noise models

Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=

Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=

I(Z;X) = �E log | detS(x)|
<latexit sha1_base64="2OuNy/K6jzGq0UZrg3kb1jspJJ0="></latexit><latexit sha1_base64="2OuNy/K6jzGq0UZrg3kb1jspJJ0="></latexit><latexit sha1_base64="2OuNy/K6jzGq0UZrg3kb1jspJJ0="></latexit><latexit sha1_base64="2OuNy/K6jzGq0UZrg3kb1jspJJ0="></latexit>

+

Mutual information for the echo noise channel



Echo versus loose bounds

Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>

+

=

=

S(x) = s = 2�3
<latexit sha1_base64="ufdMZlhEyIMqScpIR8nsrfcHVpo="></latexit><latexit sha1_base64="ufdMZlhEyIMqScpIR8nsrfcHVpo="></latexit><latexit sha1_base64="ufdMZlhEyIMqScpIR8nsrfcHVpo="></latexit><latexit sha1_base64="ufdMZlhEyIMqScpIR8nsrfcHVpo="></latexit>

Set noise to get a mean field bound

Set noise



Application: 
Variational Auto-Encoder (VAE) is 
an Information Bottleneck
See nice discussion with connections to statistical physics: arXiv:1803.08823



VAE perspective

• Encoder and decoder parametrized by 
neural nets
• What’s a good objective? Make the 

data likely under the generative model
• Problematic:

p(z)
<latexit sha1_base64="zZCvrtvAVSsGq3AspEaWKgI979g="></latexit><latexit sha1_base64="zZCvrtvAVSsGq3AspEaWKgI979g="></latexit><latexit sha1_base64="zZCvrtvAVSsGq3AspEaWKgI979g="></latexit><latexit sha1_base64="zZCvrtvAVSsGq3AspEaWKgI979g="></latexit>

p(x|z)
<latexit sha1_base64="ZCxK7HyYLiHFQwwWuhwaHMSO4EY="></latexit><latexit sha1_base64="ZCxK7HyYLiHFQwwWuhwaHMSO4EY="></latexit><latexit sha1_base64="ZCxK7HyYLiHFQwwWuhwaHMSO4EY="></latexit><latexit sha1_base64="ZCxK7HyYLiHFQwwWuhwaHMSO4EY="></latexit>

x
<latexit sha1_base64="TpYS2JoDKLaUacdnOXnaOpItB6Q="></latexit><latexit sha1_base64="TpYS2JoDKLaUacdnOXnaOpItB6Q="></latexit><latexit sha1_base64="TpYS2JoDKLaUacdnOXnaOpItB6Q="></latexit><latexit sha1_base64="TpYS2JoDKLaUacdnOXnaOpItB6Q="></latexit>

z
<latexit sha1_base64="ySAqsMOWG6qCdI4cBT06Ix3u/xM="></latexit><latexit sha1_base64="ySAqsMOWG6qCdI4cBT06Ix3u/xM="></latexit><latexit sha1_base64="ySAqsMOWG6qCdI4cBT06Ix3u/xM="></latexit><latexit sha1_base64="ySAqsMOWG6qCdI4cBT06Ix3u/xM="></latexit>Decoder

(generative 
model)

x
<latexit sha1_base64="TpYS2JoDKLaUacdnOXnaOpItB6Q="></latexit><latexit sha1_base64="TpYS2JoDKLaUacdnOXnaOpItB6Q="></latexit><latexit sha1_base64="TpYS2JoDKLaUacdnOXnaOpItB6Q="></latexit><latexit sha1_base64="TpYS2JoDKLaUacdnOXnaOpItB6Q="></latexit>

z
<latexit sha1_base64="ySAqsMOWG6qCdI4cBT06Ix3u/xM="></latexit><latexit sha1_base64="ySAqsMOWG6qCdI4cBT06Ix3u/xM="></latexit><latexit sha1_base64="ySAqsMOWG6qCdI4cBT06Ix3u/xM="></latexit><latexit sha1_base64="ySAqsMOWG6qCdI4cBT06Ix3u/xM="></latexit>Encoder 

(variational
approximation 
to p(z|x)) q(x)

<latexit sha1_base64="2L3D0rS966h/BE7tEukAmoN2HaQ="></latexit><latexit sha1_base64="2L3D0rS966h/BE7tEukAmoN2HaQ="></latexit><latexit sha1_base64="2L3D0rS966h/BE7tEukAmoN2HaQ="></latexit><latexit sha1_base64="2L3D0rS966h/BE7tEukAmoN2HaQ="></latexit>

Observed 
distribution

q(z|x)
<latexit sha1_base64="f2jP+sg6s+pBqADGO10RUDv8Tao="></latexit><latexit sha1_base64="f2jP+sg6s+pBqADGO10RUDv8Tao="></latexit><latexit sha1_base64="f2jP+sg6s+pBqADGO10RUDv8Tao="></latexit><latexit sha1_base64="f2jP+sg6s+pBqADGO10RUDv8Tao="></latexit>p(x) =

Z
dz p(x|z)p(z)

<latexit sha1_base64="urSjC9EUvVDXprQIUCufCltTnYQ="></latexit><latexit sha1_base64="urSjC9EUvVDXprQIUCufCltTnYQ="></latexit><latexit sha1_base64="urSjC9EUvVDXprQIUCufCltTnYQ="></latexit><latexit sha1_base64="urSjC9EUvVDXprQIUCufCltTnYQ="></latexit>



Likelihood of data under generative model

Eq log p✓(x) � Eq log p✓(x)�DKL[q�(z|x)||p✓(z|x)]
= Eq log p✓(x|z)�DKL[q�(z|x)||p(z))]

<latexit sha1_base64="Z7EWDMDs13mLbmu9PbMF+0GBt44="></latexit><latexit sha1_base64="Z7EWDMDs13mLbmu9PbMF+0GBt44="></latexit><latexit sha1_base64="Z7EWDMDs13mLbmu9PbMF+0GBt44="></latexit><latexit sha1_base64="Z7EWDMDs13mLbmu9PbMF+0GBt44="></latexit>

Distortion / 
reconstruction loss

????

We already saw this term. It’s the variational, mean-field bound for the 
information in the noisy channel, q. 

Iq(Z;X)  DKL [q(z|x)||p(z)]
<latexit sha1_base64="c4ACpcwVd9ovLikJBQ/EoUAi12g="></latexit><latexit sha1_base64="c4ACpcwVd9ovLikJBQ/EoUAi12g="></latexit><latexit sha1_base64="c4ACpcwVd9ovLikJBQ/EoUAi12g="></latexit><latexit sha1_base64="c4ACpcwVd9ovLikJBQ/EoUAi12g="></latexit>

The best choice we can make is p(z) = q(z), leading to the tightest 
bound on likelihood



Echo optimization problem

• Generalized info bottleneck, add a tunable trade-off (aka “beta-VAE”)
• Echo version: z = f(x) + echo noise. Then: 

• Reconstruction term as usual for VAE

Distortion / 
reconstruction loss

Compression

�
<latexit sha1_base64="SjOUo4xKxwAIVicUyE2DZU9P3Jg="></latexit><latexit sha1_base64="SjOUo4xKxwAIVicUyE2DZU9P3Jg="></latexit><latexit sha1_base64="SjOUo4xKxwAIVicUyE2DZU9P3Jg="></latexit><latexit sha1_base64="SjOUo4xKxwAIVicUyE2DZU9P3Jg="></latexit>

I(Z;X) = �E log | detS(x)|
<latexit sha1_base64="2OuNy/K6jzGq0UZrg3kb1jspJJ0="></latexit><latexit sha1_base64="2OuNy/K6jzGq0UZrg3kb1jspJJ0="></latexit><latexit sha1_base64="2OuNy/K6jzGq0UZrg3kb1jspJJ0="></latexit><latexit sha1_base64="2OuNy/K6jzGq0UZrg3kb1jspJJ0="></latexit>

max
✓,�

Eq� [log p✓(x|z)]� Iq�(X;Z)
<latexit sha1_base64="YPgiiYlPwj9jCydpC04DDt0Jsdo="></latexit><latexit sha1_base64="YPgiiYlPwj9jCydpC04DDt0Jsdo="></latexit><latexit sha1_base64="YPgiiYlPwj9jCydpC04DDt0Jsdo="></latexit><latexit sha1_base64="YPgiiYlPwj9jCydpC04DDt0Jsdo="></latexit>

Eq(x) log p✓(x) � Eq� [log p✓(x|z)]� Iq�(X;Z)
<latexit sha1_base64="fenGXWrgGpHAFBtrv8vB9ux+7PA="></latexit><latexit sha1_base64="fenGXWrgGpHAFBtrv8vB9ux+7PA="></latexit><latexit sha1_base64="fenGXWrgGpHAFBtrv8vB9ux+7PA="></latexit><latexit sha1_base64="fenGXWrgGpHAFBtrv8vB9ux+7PA="></latexit>



Results



Negative Log-Likelihood (lower is better)
Binary MNIST
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Omniglot



Negative Log-Likelihood (lower is better)

Omniglot
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Fashion MNIST



Negative Log-Likelihood (lower is better)
Fashion MNIST

0

50

100

150

200

250

300

Echo VAE InfoVAE Flow

Nats



Rate-Distortion – binary MNIST

** (UB on rate for comparisons)



Rate-Distortion - OmniGlot



Rate-Distortion – FMNIST



Reconstruction example – Fashion MNIST

High rateLow rate



Compression / Generalization 
Controversy



• Learning exhibits a “fitting 
phase” followed by a 
“compression phase”

• Compression leads to good 
generalization for deep nets



Counter-point: observed 
compression is an artifact of the 
(discretized) information 
estimators. With different 
nonlinearities, different behavior 
emerges. 



• Mutual information is invariant under invertible transformations.
• BUT, if you discretize a continuous signal, you might get different 

answers. 
Invertible nonlinearity (sigmoid) applied. 
After discretizing, H(Z) and the mutual 
information look reduced.



For certain random networks, 
mutual information can be 
analytically calculated.
- Compression can occur even 
without nonlinearities 
- No implications for 
generalization are observed.



Mutual 
information

Distortion



Conclusion

• Echo is a more powerful noise model, with exact rate                          
(instead of loose bounds) 
• Useful wherever optimizing lossy compression is useful:   

(supervised) information bottleneck and VAE…
• Compression/generalization? At least we can nail down compression

arXiv preprint in next day or two, poster 
Me: gregv@isi.edu , Rob: brekelma@usc.edu

Thanks!

Input distribution

q(x)
<latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit><latexit sha1_base64="2WgeRWylqqkwyLD6JK8it3eUrVI=">AAAB83icbVDLSgMxFL3xWeur6tJNsAh1U2ZE0GXRjcsK9gGdoWTSTBuayYxJRixDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJIJr4zjfaGV1bX1js7RV3t7Z3duvHBy2dZwqylo0FrHqBkQzwSVrGW4E6yaKkSgQrBOMb3K/88iU5rG8N5OE+REZSh5ySoyVvIeaFxEzCkL8dNavVJ26MwNeJm5BqlCg2a98eYOYphGThgqidc91EuNnRBlOBZuWvVSzhNAxGbKepZJETPvZLPMUn1plgMNY2ScNnqm/NzISaT2JAjuZJ9SLXi7+5/VSE175GZdJapik80NhKrCJcV4AHnDFqBETSwhV3GbFdEQUocbWVLYluItfXibt87rr1N27i2rjuqijBMdwAjVw4RIacAtNaAGFBJ7hFd5Qil7QO/qYj66gYucI/gB9/gArk5Ea</latexit>

q(z|x)
<latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit><latexit sha1_base64="uApyO09SM/XQ7i69yuHc0XZ0D7M=">AAACAXicbZDLSsNAFIZPvNZ6i7oR3AwWoW5KIoIui25cVrAXaEOZTCft0MkkzkzEWuvGV3HjQhG3voU738ZJG0Fbfxj4+M85zDm/H3OmtON8WXPzC4tLy7mV/Ora+samvbVdU1EiCa2SiEey4WNFORO0qpnmtBFLikOf07rfP0/r9RsqFYvElR7E1AtxV7CAEayN1bZ3r4utEOueH6A7dI9++PawbReckjMWmgU3gwJkqrTtz1YnIklIhSYcK9V0nVh7Qyw1I5yO8q1E0RiTPu7SpkGBQ6q84fiCETowTgcFkTRPaDR2f08McajUIPRNZ7qhmq6l5n+1ZqKDU2/IRJxoKsjkoyDhSEcojQN1mKRE84EBTCQzuyLSwxITbULLmxDc6ZNnoXZUcp2Se3lcKJ9lceRgD/ahCC6cQBkuoAJVIPAAT/ACr9aj9Wy9We+T1jkrm9mBP7I+vgHxQpXn</latexit>

Noisy channel

Echo
Noise

Gaussian
Noise

q(z)
<latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit><latexit sha1_base64="SWh8fvZHV8L7wc02qVZJ+1cbL5U=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBHqpsyIoMuiG5cV7AM6Q8mkmTY0yYxJRqhDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTJpxp47rfzsrq2vrGZmmrvL2zu7dfOThs6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb3K/80iVZrG8N5OEBgIPJYsYwcZK/kPNF9iMwgg9nfUrVbfuzoCWiVeQKhRo9itf/iAmqaDSEI617nluYoIMK8MIp9Oyn2qaYDLGQ9qzVGJBdZDNMk/RqVUGKIqVfdKgmfp7I8NC64kI7WSeUC96ufif10tNdBVkTCapoZLMD0UpRyZGeQFowBQlhk8swUQxmxWREVaYGFtT2ZbgLX55mbTP655b9+4uqo3roo4SHMMJ1MCDS2jALTShBQQSeIZXeHNS58V5dz7moytOsXMEf+B8/gAunZEc</latexit>

Encoder distribution

I(Z;X) = 3 bits
<latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit><latexit sha1_base64="Gp2rws88UxFJYVH0peEDqMvePWM=">AAACAXicbVDLSgNBEJyNrxhfq14EL4NBiJewq4KCCEEveotgHpgsYXYySYbMY5mZFcMSL/6KFw+KePUvvPk3TpI9aGJBQ1HVTXdXGDGqjed9O5m5+YXFpexybmV1bX3D3dyqahkrTCpYMqnqIdKEUUEqhhpG6pEiiIeM1ML+5civ3ROlqRS3ZhCRgKOuoB2KkbFSy925LtydwfoBPIdHsMlD+ZDAkBo9bLl5r+iNAWeJn5I8SFFuuV/NtsQxJ8JghrRu+F5kggQpQzEjw1wz1iRCuI+6pGGpQJzoIBl/MIT7VmnDjlS2hIFj9fdEgrjWAx7aTo5MT097I/E/rxGbzmmQUBHFhgg8WdSJGTQSjuKAbaoINmxgCcKK2lsh7iGFsLGh5WwI/vTLs6R6WPS9on9znC9dpHFkwS7YAwXggxNQAlegDCoAg0fwDF7Bm/PkvDjvzsekNeOkM9vgD5zPH10AlO4=</latexit>

I(Z;X)  3 bits
<latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit><latexit sha1_base64="3sTAvva5UF6O0WoigMynSTaSlHA=">AAACBHicbVC7SgNBFJ2Nrxhfq5ZpBoMQm7CrgoJN0Ea7COaB2SXMTmaTITM768ysGJYUNv6KjYUitn6EnX/jJNlCEw9cOJxzL/feE8SMKu0431ZuYXFpeSW/Wlhb39jcsrd3GkokEpM6FkzIVoAUYTQidU01I61YEsQDRprB4GLsN++JVFREN3oYE5+jXkRDipE2UscuXpVvz2DrAHqM3MEj6PFAPKQwoFqNOnbJqTgTwHniZqQEMtQ69pfXFTjhJNKYIaXarhNrP0VSU8zIqOAlisQID1CPtA2NECfKTydPjOC+UbowFNJUpOFE/T2RIq7UkAemkyPdV7PeWPzPayc6PPVTGsWJJhGeLgoTBrWA40Rgl0qCNRsagrCk5laI+0girE1uBROCO/vyPGkcVlyn4l4fl6rnWRx5UAR7oAxccAKq4BLUQB1g8AiewSt4s56sF+vd+pi25qxsZhf8gfX5AwAflm0=</latexit>
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Why? 

• Strongly outperforms standard VAE for rate-distortion for three 
possible reasons:
• Bound on likelihood is tighter, due to exact MI characterization
• Noise model is stronger, more general
• No assumptions of independence/Gaussianity required in noise or p(z)
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(no sample 
dependent noise)



Sample dependent noise




