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<latexit sha1_base64="ScO152Zr7q915jaXzqNE61Whfwk=">AAACAXicdVDLSgNBEJyNrxhfUY9eBoPgadkNJsZbQA8eEzAxkCxhdjKbDJnHMjMrLEtOHr3qR3gTr36J3+BPOHkQjGhBQ1NVTXdXGDOqjed9Orm19Y3Nrfx2YWd3b/+geHjU1jJRmLSwZFJ1QqQJo4K0DDWMdGJFEA8ZuQ/H11P9/oEoTaW4M2lMAo6GgkYUI2OpZtovljz3qlaplCvQd70ZoGUsqtUlUwILNPrFr95A4oQTYTBDWnd9LzZBhpShmJFJoZdoEiM8RkPSta1AnOggmx06gWeWGcBIKlvCwBn7cyJDXOuUh9bJkRnp39qU/EvrJiaqBRkVcWKIwPNFUcKgkXD6NRxQRbBhqW0QVtTeCvEIKYSNzWZ1CxtKaxjxsn3GprMM5f+mXXZ9z/WbF6X6zSKnPDgBp+Ac+OAS1MEtaIAWwICAJ/AMXpxH59V5c97n1pyzmDkGK3A+vgETiZe9</latexit><latexit sha1_base64="ScO152Zr7q915jaXzqNE61Whfwk=">AAACAXicdVDLSgNBEJyNrxhfUY9eBoPgadkNJsZbQA8eEzAxkCxhdjKbDJnHMjMrLEtOHr3qR3gTr36J3+BPOHkQjGhBQ1NVTXdXGDOqjed9Orm19Y3Nrfx2YWd3b/+geHjU1jJRmLSwZFJ1QqQJo4K0DDWMdGJFEA8ZuQ/H11P9/oEoTaW4M2lMAo6GgkYUI2OpZtovljz3qlaplCvQd70ZoGUsqtUlUwILNPrFr95A4oQTYTBDWnd9LzZBhpShmJFJoZdoEiM8RkPSta1AnOggmx06gWeWGcBIKlvCwBn7cyJDXOuUh9bJkRnp39qU/EvrJiaqBRkVcWKIwPNFUcKgkXD6NRxQRbBhqW0QVtTeCvEIKYSNzWZ1CxtKaxjxsn3GprMM5f+mXXZ9z/WbF6X6zSKnPDgBp+Ac+OAS1MEtaIAWwICAJ/AMXpxH59V5c97n1pyzmDkGK3A+vgETiZe9</latexit><latexit sha1_base64="ScO152Zr7q915jaXzqNE61Whfwk=">AAACAXicdVDLSgNBEJyNrxhfUY9eBoPgadkNJsZbQA8eEzAxkCxhdjKbDJnHMjMrLEtOHr3qR3gTr36J3+BPOHkQjGhBQ1NVTXdXGDOqjed9Orm19Y3Nrfx2YWd3b/+geHjU1jJRmLSwZFJ1QqQJo4K0DDWMdGJFEA8ZuQ/H11P9/oEoTaW4M2lMAo6GgkYUI2OpZtovljz3qlaplCvQd70ZoGUsqtUlUwILNPrFr95A4oQTYTBDWnd9LzZBhpShmJFJoZdoEiM8RkPSta1AnOggmx06gWeWGcBIKlvCwBn7cyJDXOuUh9bJkRnp39qU/EvrJiaqBRkVcWKIwPNFUcKgkXD6NRxQRbBhqW0QVtTeCvEIKYSNzWZ1CxtKaxjxsn3GprMM5f+mXXZ9z/WbF6X6zSKnPDgBp+Ac+OAS1MEtaIAWwICAJ/AMXpxH59V5c97n1pyzmDkGK3A+vgETiZe9</latexit><latexit sha1_base64="ScO152Zr7q915jaXzqNE61Whfwk=">AAACAXicdVDLSgNBEJyNrxhfUY9eBoPgadkNJsZbQA8eEzAxkCxhdjKbDJnHMjMrLEtOHr3qR3gTr36J3+BPOHkQjGhBQ1NVTXdXGDOqjed9Orm19Y3Nrfx2YWd3b/+geHjU1jJRmLSwZFJ1QqQJo4K0DDWMdGJFEA8ZuQ/H11P9/oEoTaW4M2lMAo6GgkYUI2OpZtovljz3qlaplCvQd70ZoGUsqtUlUwILNPrFr95A4oQTYTBDWnd9LzZBhpShmJFJoZdoEiM8RkPSta1AnOggmx06gWeWGcBIKlvCwBn7cyJDXOuUh9bJkRnp39qU/EvrJiaqBRkVcWKIwPNFUcKgkXD6NRxQRbBhqW0QVtTeCvEIKYSNzWZ1CxtKaxjxsn3GprMM5f+mXXZ9z/WbF6X6zSKnPDgBp+Ac+OAS1MEtaIAWwICAJ/AMXpxH59V5c97n1pyzmDkGK3A+vgETiZe9</latexit>

x2
<latexit sha1_base64="rojXrxdtkYGXIY1ds6DJIlzGpVY=">AAACA3icdVDLSgMxFM3UV62vqks3wSK4GmYGW+uuoAuXFe0D2qFk0sw0NJMMSUYsQ5cu3epHuBO3fojf4E+YPihW9MCFyznncu89QcKo0o7zaeVWVtfWN/Kbha3tnd294v5BU4lUYtLAggnZDpAijHLS0FQz0k4kQXHASCsYXk701j2Rigp+p0cJ8WMUcRpSjLShbh96Xq9YcuyLarnslaFrO1NAwxhUKgumBOao94pf3b7AaUy4xgwp1XGdRPsZkppiRsaFbqpIgvAQRaRjWo5iovxseuoYnhimD0MhTXENp+zPiQzFSo3iwDhjpAfqtzYh/9I6qQ6rfkZ5kmrC8WxRmDKoBZz8DftUEqzZyDQIS2puhXiAJMLapLO8hUXCGAaxZ54x6SxC+b9perbr2O7NWal2Nc8pD47AMTgFLjgHNXAN6qABMIjAE3gGL9aj9Wq9We8za86azxyCJVgf30czmGE=</latexit><latexit sha1_base64="rojXrxdtkYGXIY1ds6DJIlzGpVY=">AAACA3icdVDLSgMxFM3UV62vqks3wSK4GmYGW+uuoAuXFe0D2qFk0sw0NJMMSUYsQ5cu3epHuBO3fojf4E+YPihW9MCFyznncu89QcKo0o7zaeVWVtfWN/Kbha3tnd294v5BU4lUYtLAggnZDpAijHLS0FQz0k4kQXHASCsYXk701j2Rigp+p0cJ8WMUcRpSjLShbh96Xq9YcuyLarnslaFrO1NAwxhUKgumBOao94pf3b7AaUy4xgwp1XGdRPsZkppiRsaFbqpIgvAQRaRjWo5iovxseuoYnhimD0MhTXENp+zPiQzFSo3iwDhjpAfqtzYh/9I6qQ6rfkZ5kmrC8WxRmDKoBZz8DftUEqzZyDQIS2puhXiAJMLapLO8hUXCGAaxZ54x6SxC+b9perbr2O7NWal2Nc8pD47AMTgFLjgHNXAN6qABMIjAE3gGL9aj9Wq9We8za86azxyCJVgf30czmGE=</latexit><latexit sha1_base64="rojXrxdtkYGXIY1ds6DJIlzGpVY=">AAACA3icdVDLSgMxFM3UV62vqks3wSK4GmYGW+uuoAuXFe0D2qFk0sw0NJMMSUYsQ5cu3epHuBO3fojf4E+YPihW9MCFyznncu89QcKo0o7zaeVWVtfWN/Kbha3tnd294v5BU4lUYtLAggnZDpAijHLS0FQz0k4kQXHASCsYXk701j2Rigp+p0cJ8WMUcRpSjLShbh96Xq9YcuyLarnslaFrO1NAwxhUKgumBOao94pf3b7AaUy4xgwp1XGdRPsZkppiRsaFbqpIgvAQRaRjWo5iovxseuoYnhimD0MhTXENp+zPiQzFSo3iwDhjpAfqtzYh/9I6qQ6rfkZ5kmrC8WxRmDKoBZz8DftUEqzZyDQIS2puhXiAJMLapLO8hUXCGAaxZ54x6SxC+b9perbr2O7NWal2Nc8pD47AMTgFLjgHNXAN6qABMIjAE3gGL9aj9Wq9We8za86azxyCJVgf30czmGE=</latexit><latexit sha1_base64="rojXrxdtkYGXIY1ds6DJIlzGpVY=">AAACA3icdVDLSgMxFM3UV62vqks3wSK4GmYGW+uuoAuXFe0D2qFk0sw0NJMMSUYsQ5cu3epHuBO3fojf4E+YPihW9MCFyznncu89QcKo0o7zaeVWVtfWN/Kbha3tnd294v5BU4lUYtLAggnZDpAijHLS0FQz0k4kQXHASCsYXk701j2Rigp+p0cJ8WMUcRpSjLShbh96Xq9YcuyLarnslaFrO1NAwxhUKgumBOao94pf3b7AaUy4xgwp1XGdRPsZkppiRsaFbqpIgvAQRaRjWo5iovxseuoYnhimD0MhTXENp+zPiQzFSo3iwDhjpAfqtzYh/9I6qQ6rfkZ5kmrC8WxRmDKoBZz8DftUEqzZyDQIS2puhXiAJMLapLO8hUXCGAaxZ54x6SxC+b9perbr2O7NWal2Nc8pD47AMTgFLjgHNXAN6qABMIjAE3gGL9aj9Wq9We8za86azxyCJVgf30czmGE=</latexit>

x1
<latexit sha1_base64="qHHUyR+WJ6iKR5F9xqNlhnY4n0w=">AAACA3icdVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHiGaBZAg9nZ6kSS9Dd48Yhhw9etWP8CZe/RC/wZ+wsxCM6IOC4r1XVNULY0a18bxPJ7Oyura+kd3MbW3v7O7l9w8aWiYKkzqWTKpWiDRhVJC6oYaRVqwI4iEjzXB4OdGb90RpKsWdGcUk4KgvaEQxMpa6fej63XzBcy8qpVKxBH3XmwJaxqJcXjAFMEetm//q9CROOBEGM6R12/diE6RIGYoZGec6iSYxwkPUJ23bCsSJDtLpqWN4YpkejKSyJQycsj8nUsS1HvHQOjkyA/1bm5B/ae3ERJUgpSJODBF4tihKGDQSTv6GPaoINmxkG4QVtbdCPEAKYWPTWd7C+tIaBrxon7HpLEL5v2kUXd9z/ZuzQvVqnlMWHIFjcAp8cA6q4BrUQB1g0AdP4Bm8OI/Oq/PmvM+sGWc+cwiW4Hx8A0WWmGA=</latexit><latexit sha1_base64="qHHUyR+WJ6iKR5F9xqNlhnY4n0w=">AAACA3icdVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHiGaBZAg9nZ6kSS9Dd48Yhhw9etWP8CZe/RC/wZ+wsxCM6IOC4r1XVNULY0a18bxPJ7Oyura+kd3MbW3v7O7l9w8aWiYKkzqWTKpWiDRhVJC6oYaRVqwI4iEjzXB4OdGb90RpKsWdGcUk4KgvaEQxMpa6fej63XzBcy8qpVKxBH3XmwJaxqJcXjAFMEetm//q9CROOBEGM6R12/diE6RIGYoZGec6iSYxwkPUJ23bCsSJDtLpqWN4YpkejKSyJQycsj8nUsS1HvHQOjkyA/1bm5B/ae3ERJUgpSJODBF4tihKGDQSTv6GPaoINmxkG4QVtbdCPEAKYWPTWd7C+tIaBrxon7HpLEL5v2kUXd9z/ZuzQvVqnlMWHIFjcAp8cA6q4BrUQB1g0AdP4Bm8OI/Oq/PmvM+sGWc+cwiW4Hx8A0WWmGA=</latexit><latexit sha1_base64="qHHUyR+WJ6iKR5F9xqNlhnY4n0w=">AAACA3icdVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHiGaBZAg9nZ6kSS9Dd48Yhhw9etWP8CZe/RC/wZ+wsxCM6IOC4r1XVNULY0a18bxPJ7Oyura+kd3MbW3v7O7l9w8aWiYKkzqWTKpWiDRhVJC6oYaRVqwI4iEjzXB4OdGb90RpKsWdGcUk4KgvaEQxMpa6fej63XzBcy8qpVKxBH3XmwJaxqJcXjAFMEetm//q9CROOBEGM6R12/diE6RIGYoZGec6iSYxwkPUJ23bCsSJDtLpqWN4YpkejKSyJQycsj8nUsS1HvHQOjkyA/1bm5B/ae3ERJUgpSJODBF4tihKGDQSTv6GPaoINmxkG4QVtbdCPEAKYWPTWd7C+tIaBrxon7HpLEL5v2kUXd9z/ZuzQvVqnlMWHIFjcAp8cA6q4BrUQB1g0AdP4Bm8OI/Oq/PmvM+sGWc+cwiW4Hx8A0WWmGA=</latexit><latexit sha1_base64="qHHUyR+WJ6iKR5F9xqNlhnY4n0w=">AAACA3icdVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHiGaBZAg9nZ6kSS9Dd48Yhhw9etWP8CZe/RC/wZ+wsxCM6IOC4r1XVNULY0a18bxPJ7Oyura+kd3MbW3v7O7l9w8aWiYKkzqWTKpWiDRhVJC6oYaRVqwI4iEjzXB4OdGb90RpKsWdGcUk4KgvaEQxMpa6fej63XzBcy8qpVKxBH3XmwJaxqJcXjAFMEetm//q9CROOBEGM6R12/diE6RIGYoZGec6iSYxwkPUJ23bCsSJDtLpqWN4YpkejKSyJQycsj8nUsS1HvHQOjkyA/1bm5B/ae3ERJUgpSJODBF4tihKGDQSTv6GPaoINmxkG4QVtbdCPEAKYWPTWd7C+tIaBrxon7HpLEL5v2kUXd9z/ZuzQvVqnlMWHIFjcAp8cA6q4BrUQB1g0AdP4Bm8OI/Oq/PmvM+sGWc+cwiW4Hx8A0WWmGA=</latexit>

x2
<latexit sha1_base64="rojXrxdtkYGXIY1ds6DJIlzGpVY=">AAACA3icdVDLSgMxFM3UV62vqks3wSK4GmYGW+uuoAuXFe0D2qFk0sw0NJMMSUYsQ5cu3epHuBO3fojf4E+YPihW9MCFyznncu89QcKo0o7zaeVWVtfWN/Kbha3tnd294v5BU4lUYtLAggnZDpAijHLS0FQz0k4kQXHASCsYXk701j2Rigp+p0cJ8WMUcRpSjLShbh96Xq9YcuyLarnslaFrO1NAwxhUKgumBOao94pf3b7AaUy4xgwp1XGdRPsZkppiRsaFbqpIgvAQRaRjWo5iovxseuoYnhimD0MhTXENp+zPiQzFSo3iwDhjpAfqtzYh/9I6qQ6rfkZ5kmrC8WxRmDKoBZz8DftUEqzZyDQIS2puhXiAJMLapLO8hUXCGAaxZ54x6SxC+b9perbr2O7NWal2Nc8pD47AMTgFLjgHNXAN6qABMIjAE3gGL9aj9Wq9We8za86azxyCJVgf30czmGE=</latexit><latexit sha1_base64="rojXrxdtkYGXIY1ds6DJIlzGpVY=">AAACA3icdVDLSgMxFM3UV62vqks3wSK4GmYGW+uuoAuXFe0D2qFk0sw0NJMMSUYsQ5cu3epHuBO3fojf4E+YPihW9MCFyznncu89QcKo0o7zaeVWVtfWN/Kbha3tnd294v5BU4lUYtLAggnZDpAijHLS0FQz0k4kQXHASCsYXk701j2Rigp+p0cJ8WMUcRpSjLShbh96Xq9YcuyLarnslaFrO1NAwxhUKgumBOao94pf3b7AaUy4xgwp1XGdRPsZkppiRsaFbqpIgvAQRaRjWo5iovxseuoYnhimD0MhTXENp+zPiQzFSo3iwDhjpAfqtzYh/9I6qQ6rfkZ5kmrC8WxRmDKoBZz8DftUEqzZyDQIS2puhXiAJMLapLO8hUXCGAaxZ54x6SxC+b9perbr2O7NWal2Nc8pD47AMTgFLjgHNXAN6qABMIjAE3gGL9aj9Wq9We8za86azxyCJVgf30czmGE=</latexit><latexit sha1_base64="rojXrxdtkYGXIY1ds6DJIlzGpVY=">AAACA3icdVDLSgMxFM3UV62vqks3wSK4GmYGW+uuoAuXFe0D2qFk0sw0NJMMSUYsQ5cu3epHuBO3fojf4E+YPihW9MCFyznncu89QcKo0o7zaeVWVtfWN/Kbha3tnd294v5BU4lUYtLAggnZDpAijHLS0FQz0k4kQXHASCsYXk701j2Rigp+p0cJ8WMUcRpSjLShbh96Xq9YcuyLarnslaFrO1NAwxhUKgumBOao94pf3b7AaUy4xgwp1XGdRPsZkppiRsaFbqpIgvAQRaRjWo5iovxseuoYnhimD0MhTXENp+zPiQzFSo3iwDhjpAfqtzYh/9I6qQ6rfkZ5kmrC8WxRmDKoBZz8DftUEqzZyDQIS2puhXiAJMLapLO8hUXCGAaxZ54x6SxC+b9perbr2O7NWal2Nc8pD47AMTgFLjgHNXAN6qABMIjAE3gGL9aj9Wq9We8za86azxyCJVgf30czmGE=</latexit><latexit sha1_base64="rojXrxdtkYGXIY1ds6DJIlzGpVY=">AAACA3icdVDLSgMxFM3UV62vqks3wSK4GmYGW+uuoAuXFe0D2qFk0sw0NJMMSUYsQ5cu3epHuBO3fojf4E+YPihW9MCFyznncu89QcKo0o7zaeVWVtfWN/Kbha3tnd294v5BU4lUYtLAggnZDpAijHLS0FQz0k4kQXHASCsYXk701j2Rigp+p0cJ8WMUcRpSjLShbh96Xq9YcuyLarnslaFrO1NAwxhUKgumBOao94pf3b7AaUy4xgwp1XGdRPsZkppiRsaFbqpIgvAQRaRjWo5iovxseuoYnhimD0MhTXENp+zPiQzFSo3iwDhjpAfqtzYh/9I6qQ6rfkZ5kmrC8WxRmDKoBZz8DftUEqzZyDQIS2puhXiAJMLapLO8hUXCGAaxZ54x6SxC+b9perbr2O7NWal2Nc8pD47AMTgFLjgHNXAN6qABMIjAE3gGL9aj9Wq9We8za86azxyCJVgf30czmGE=</latexit>

x1
<latexit sha1_base64="qHHUyR+WJ6iKR5F9xqNlhnY4n0w=">AAACA3icdVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHiGaBZAg9nZ6kSS9Dd48Yhhw9etWP8CZe/RC/wZ+wsxCM6IOC4r1XVNULY0a18bxPJ7Oyura+kd3MbW3v7O7l9w8aWiYKkzqWTKpWiDRhVJC6oYaRVqwI4iEjzXB4OdGb90RpKsWdGcUk4KgvaEQxMpa6fej63XzBcy8qpVKxBH3XmwJaxqJcXjAFMEetm//q9CROOBEGM6R12/diE6RIGYoZGec6iSYxwkPUJ23bCsSJDtLpqWN4YpkejKSyJQycsj8nUsS1HvHQOjkyA/1bm5B/ae3ERJUgpSJODBF4tihKGDQSTv6GPaoINmxkG4QVtbdCPEAKYWPTWd7C+tIaBrxon7HpLEL5v2kUXd9z/ZuzQvVqnlMWHIFjcAp8cA6q4BrUQB1g0AdP4Bm8OI/Oq/PmvM+sGWc+cwiW4Hx8A0WWmGA=</latexit><latexit sha1_base64="qHHUyR+WJ6iKR5F9xqNlhnY4n0w=">AAACA3icdVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHiGaBZAg9nZ6kSS9Dd48Yhhw9etWP8CZe/RC/wZ+wsxCM6IOC4r1XVNULY0a18bxPJ7Oyura+kd3MbW3v7O7l9w8aWiYKkzqWTKpWiDRhVJC6oYaRVqwI4iEjzXB4OdGb90RpKsWdGcUk4KgvaEQxMpa6fej63XzBcy8qpVKxBH3XmwJaxqJcXjAFMEetm//q9CROOBEGM6R12/diE6RIGYoZGec6iSYxwkPUJ23bCsSJDtLpqWN4YpkejKSyJQycsj8nUsS1HvHQOjkyA/1bm5B/ae3ERJUgpSJODBF4tihKGDQSTv6GPaoINmxkG4QVtbdCPEAKYWPTWd7C+tIaBrxon7HpLEL5v2kUXd9z/ZuzQvVqnlMWHIFjcAp8cA6q4BrUQB1g0AdP4Bm8OI/Oq/PmvM+sGWc+cwiW4Hx8A0WWmGA=</latexit><latexit sha1_base64="qHHUyR+WJ6iKR5F9xqNlhnY4n0w=">AAACA3icdVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHiGaBZAg9nZ6kSS9Dd48Yhhw9etWP8CZe/RC/wZ+wsxCM6IOC4r1XVNULY0a18bxPJ7Oyura+kd3MbW3v7O7l9w8aWiYKkzqWTKpWiDRhVJC6oYaRVqwI4iEjzXB4OdGb90RpKsWdGcUk4KgvaEQxMpa6fej63XzBcy8qpVKxBH3XmwJaxqJcXjAFMEetm//q9CROOBEGM6R12/diE6RIGYoZGec6iSYxwkPUJ23bCsSJDtLpqWN4YpkejKSyJQycsj8nUsS1HvHQOjkyA/1bm5B/ae3ERJUgpSJODBF4tihKGDQSTv6GPaoINmxkG4QVtbdCPEAKYWPTWd7C+tIaBrxon7HpLEL5v2kUXd9z/ZuzQvVqnlMWHIFjcAp8cA6q4BrUQB1g0AdP4Bm8OI/Oq/PmvM+sGWc+cwiW4Hx8A0WWmGA=</latexit><latexit sha1_base64="qHHUyR+WJ6iKR5F9xqNlhnY4n0w=">AAACA3icdVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHiGaBZAg9nZ6kSS9Dd48Yhhw9etWP8CZe/RC/wZ+wsxCM6IOC4r1XVNULY0a18bxPJ7Oyura+kd3MbW3v7O7l9w8aWiYKkzqWTKpWiDRhVJC6oYaRVqwI4iEjzXB4OdGb90RpKsWdGcUk4KgvaEQxMpa6fej63XzBcy8qpVKxBH3XmwJaxqJcXjAFMEetm//q9CROOBEGM6R12/diE6RIGYoZGec6iSYxwkPUJ23bCsSJDtLpqWN4YpkejKSyJQycsj8nUsS1HvHQOjkyA/1bm5B/ae3ERJUgpSJODBF4tihKGDQSTv6GPaoINmxkG4QVtbdCPEAKYWPTWd7C+tIaBrxon7HpLEL5v2kUXd9z/ZuzQvVqnlMWHIFjcAp8cA6q4BrUQB1g0AdP4Bm8OI/Oq/PmvM+sGWc+cwiW4Hx8A0WWmGA=</latexit>

θ

θ⊤x = 0

x = [x1, x2]
score

how confident?

θ⊤x

margin

how correct?

(θ⊤x)y

Decision  
boundary

hθ(x) = σ(θ⊤x)
Logistic Regression

1

0
For y ∈ [1, − 1]
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<latexit sha1_base64="ScO152Zr7q915jaXzqNE61Whfwk=">AAACAXicdVDLSgNBEJyNrxhfUY9eBoPgadkNJsZbQA8eEzAxkCxhdjKbDJnHMjMrLEtOHr3qR3gTr36J3+BPOHkQjGhBQ1NVTXdXGDOqjed9Orm19Y3Nrfx2YWd3b/+geHjU1jJRmLSwZFJ1QqQJo4K0DDWMdGJFEA8ZuQ/H11P9/oEoTaW4M2lMAo6GgkYUI2OpZtovljz3qlaplCvQd70ZoGUsqtUlUwILNPrFr95A4oQTYTBDWnd9LzZBhpShmJFJoZdoEiM8RkPSta1AnOggmx06gWeWGcBIKlvCwBn7cyJDXOuUh9bJkRnp39qU/EvrJiaqBRkVcWKIwPNFUcKgkXD6NRxQRbBhqW0QVtTeCvEIKYSNzWZ1CxtKaxjxsn3GprMM5f+mXXZ9z/WbF6X6zSKnPDgBp+Ac+OAS1MEtaIAWwICAJ/AMXpxH59V5c97n1pyzmDkGK3A+vgETiZe9</latexit><latexit sha1_base64="ScO152Zr7q915jaXzqNE61Whfwk=">AAACAXicdVDLSgNBEJyNrxhfUY9eBoPgadkNJsZbQA8eEzAxkCxhdjKbDJnHMjMrLEtOHr3qR3gTr36J3+BPOHkQjGhBQ1NVTXdXGDOqjed9Orm19Y3Nrfx2YWd3b/+geHjU1jJRmLSwZFJ1QqQJo4K0DDWMdGJFEA8ZuQ/H11P9/oEoTaW4M2lMAo6GgkYUI2OpZtovljz3qlaplCvQd70ZoGUsqtUlUwILNPrFr95A4oQTYTBDWnd9LzZBhpShmJFJoZdoEiM8RkPSta1AnOggmx06gWeWGcBIKlvCwBn7cyJDXOuUh9bJkRnp39qU/EvrJiaqBRkVcWKIwPNFUcKgkXD6NRxQRbBhqW0QVtTeCvEIKYSNzWZ1CxtKaxjxsn3GprMM5f+mXXZ9z/WbF6X6zSKnPDgBp+Ac+OAS1MEtaIAWwICAJ/AMXpxH59V5c97n1pyzmDkGK3A+vgETiZe9</latexit><latexit sha1_base64="ScO152Zr7q915jaXzqNE61Whfwk=">AAACAXicdVDLSgNBEJyNrxhfUY9eBoPgadkNJsZbQA8eEzAxkCxhdjKbDJnHMjMrLEtOHr3qR3gTr36J3+BPOHkQjGhBQ1NVTXdXGDOqjed9Orm19Y3Nrfx2YWd3b/+geHjU1jJRmLSwZFJ1QqQJo4K0DDWMdGJFEA8ZuQ/H11P9/oEoTaW4M2lMAo6GgkYUI2OpZtovljz3qlaplCvQd70ZoGUsqtUlUwILNPrFr95A4oQTYTBDWnd9LzZBhpShmJFJoZdoEiM8RkPSta1AnOggmx06gWeWGcBIKlvCwBn7cyJDXOuUh9bJkRnp39qU/EvrJiaqBRkVcWKIwPNFUcKgkXD6NRxQRbBhqW0QVtTeCvEIKYSNzWZ1CxtKaxjxsn3GprMM5f+mXXZ9z/WbF6X6zSKnPDgBp+Ac+OAS1MEtaIAWwICAJ/AMXpxH59V5c97n1pyzmDkGK3A+vgETiZe9</latexit><latexit sha1_base64="ScO152Zr7q915jaXzqNE61Whfwk=">AAACAXicdVDLSgNBEJyNrxhfUY9eBoPgadkNJsZbQA8eEzAxkCxhdjKbDJnHMjMrLEtOHr3qR3gTr36J3+BPOHkQjGhBQ1NVTXdXGDOqjed9Orm19Y3Nrfx2YWd3b/+geHjU1jJRmLSwZFJ1QqQJo4K0DDWMdGJFEA8ZuQ/H11P9/oEoTaW4M2lMAo6GgkYUI2OpZtovljz3qlaplCvQd70ZoGUsqtUlUwILNPrFr95A4oQTYTBDWnd9LzZBhpShmJFJoZdoEiM8RkPSta1AnOggmx06gWeWGcBIKlvCwBn7cyJDXOuUh9bJkRnp39qU/EvrJiaqBRkVcWKIwPNFUcKgkXD6NRxQRbBhqW0QVtTeCvEIKYSNzWZ1CxtKaxjxsn3GprMM5f+mXXZ9z/WbF6X6zSKnPDgBp+Ac+OAS1MEtaIAWwICAJ/AMXpxH59V5c97n1pyzmDkGK3A+vgETiZe9</latexit>

x2
<latexit sha1_base64="rojXrxdtkYGXIY1ds6DJIlzGpVY=">AAACA3icdVDLSgMxFM3UV62vqks3wSK4GmYGW+uuoAuXFe0D2qFk0sw0NJMMSUYsQ5cu3epHuBO3fojf4E+YPihW9MCFyznncu89QcKo0o7zaeVWVtfWN/Kbha3tnd294v5BU4lUYtLAggnZDpAijHLS0FQz0k4kQXHASCsYXk701j2Rigp+p0cJ8WMUcRpSjLShbh96Xq9YcuyLarnslaFrO1NAwxhUKgumBOao94pf3b7AaUy4xgwp1XGdRPsZkppiRsaFbqpIgvAQRaRjWo5iovxseuoYnhimD0MhTXENp+zPiQzFSo3iwDhjpAfqtzYh/9I6qQ6rfkZ5kmrC8WxRmDKoBZz8DftUEqzZyDQIS2puhXiAJMLapLO8hUXCGAaxZ54x6SxC+b9perbr2O7NWal2Nc8pD47AMTgFLjgHNXAN6qABMIjAE3gGL9aj9Wq9We8za86azxyCJVgf30czmGE=</latexit><latexit sha1_base64="rojXrxdtkYGXIY1ds6DJIlzGpVY=">AAACA3icdVDLSgMxFM3UV62vqks3wSK4GmYGW+uuoAuXFe0D2qFk0sw0NJMMSUYsQ5cu3epHuBO3fojf4E+YPihW9MCFyznncu89QcKo0o7zaeVWVtfWN/Kbha3tnd294v5BU4lUYtLAggnZDpAijHLS0FQz0k4kQXHASCsYXk701j2Rigp+p0cJ8WMUcRpSjLShbh96Xq9YcuyLarnslaFrO1NAwxhUKgumBOao94pf3b7AaUy4xgwp1XGdRPsZkppiRsaFbqpIgvAQRaRjWo5iovxseuoYnhimD0MhTXENp+zPiQzFSo3iwDhjpAfqtzYh/9I6qQ6rfkZ5kmrC8WxRmDKoBZz8DftUEqzZyDQIS2puhXiAJMLapLO8hUXCGAaxZ54x6SxC+b9perbr2O7NWal2Nc8pD47AMTgFLjgHNXAN6qABMIjAE3gGL9aj9Wq9We8za86azxyCJVgf30czmGE=</latexit><latexit sha1_base64="rojXrxdtkYGXIY1ds6DJIlzGpVY=">AAACA3icdVDLSgMxFM3UV62vqks3wSK4GmYGW+uuoAuXFe0D2qFk0sw0NJMMSUYsQ5cu3epHuBO3fojf4E+YPihW9MCFyznncu89QcKo0o7zaeVWVtfWN/Kbha3tnd294v5BU4lUYtLAggnZDpAijHLS0FQz0k4kQXHASCsYXk701j2Rigp+p0cJ8WMUcRpSjLShbh96Xq9YcuyLarnslaFrO1NAwxhUKgumBOao94pf3b7AaUy4xgwp1XGdRPsZkppiRsaFbqpIgvAQRaRjWo5iovxseuoYnhimD0MhTXENp+zPiQzFSo3iwDhjpAfqtzYh/9I6qQ6rfkZ5kmrC8WxRmDKoBZz8DftUEqzZyDQIS2puhXiAJMLapLO8hUXCGAaxZ54x6SxC+b9perbr2O7NWal2Nc8pD47AMTgFLjgHNXAN6qABMIjAE3gGL9aj9Wq9We8za86azxyCJVgf30czmGE=</latexit><latexit sha1_base64="rojXrxdtkYGXIY1ds6DJIlzGpVY=">AAACA3icdVDLSgMxFM3UV62vqks3wSK4GmYGW+uuoAuXFe0D2qFk0sw0NJMMSUYsQ5cu3epHuBO3fojf4E+YPihW9MCFyznncu89QcKo0o7zaeVWVtfWN/Kbha3tnd294v5BU4lUYtLAggnZDpAijHLS0FQz0k4kQXHASCsYXk701j2Rigp+p0cJ8WMUcRpSjLShbh96Xq9YcuyLarnslaFrO1NAwxhUKgumBOao94pf3b7AaUy4xgwp1XGdRPsZkppiRsaFbqpIgvAQRaRjWo5iovxseuoYnhimD0MhTXENp+zPiQzFSo3iwDhjpAfqtzYh/9I6qQ6rfkZ5kmrC8WxRmDKoBZz8DftUEqzZyDQIS2puhXiAJMLapLO8hUXCGAaxZ54x6SxC+b9perbr2O7NWal2Nc8pD47AMTgFLjgHNXAN6qABMIjAE3gGL9aj9Wq9We8za86azxyCJVgf30czmGE=</latexit>

x1
<latexit sha1_base64="qHHUyR+WJ6iKR5F9xqNlhnY4n0w=">AAACA3icdVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHiGaBZAg9nZ6kSS9Dd48Yhhw9etWP8CZe/RC/wZ+wsxCM6IOC4r1XVNULY0a18bxPJ7Oyura+kd3MbW3v7O7l9w8aWiYKkzqWTKpWiDRhVJC6oYaRVqwI4iEjzXB4OdGb90RpKsWdGcUk4KgvaEQxMpa6fej63XzBcy8qpVKxBH3XmwJaxqJcXjAFMEetm//q9CROOBEGM6R12/diE6RIGYoZGec6iSYxwkPUJ23bCsSJDtLpqWN4YpkejKSyJQycsj8nUsS1HvHQOjkyA/1bm5B/ae3ERJUgpSJODBF4tihKGDQSTv6GPaoINmxkG4QVtbdCPEAKYWPTWd7C+tIaBrxon7HpLEL5v2kUXd9z/ZuzQvVqnlMWHIFjcAp8cA6q4BrUQB1g0AdP4Bm8OI/Oq/PmvM+sGWc+cwiW4Hx8A0WWmGA=</latexit><latexit sha1_base64="qHHUyR+WJ6iKR5F9xqNlhnY4n0w=">AAACA3icdVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHiGaBZAg9nZ6kSS9Dd48Yhhw9etWP8CZe/RC/wZ+wsxCM6IOC4r1XVNULY0a18bxPJ7Oyura+kd3MbW3v7O7l9w8aWiYKkzqWTKpWiDRhVJC6oYaRVqwI4iEjzXB4OdGb90RpKsWdGcUk4KgvaEQxMpa6fej63XzBcy8qpVKxBH3XmwJaxqJcXjAFMEetm//q9CROOBEGM6R12/diE6RIGYoZGec6iSYxwkPUJ23bCsSJDtLpqWN4YpkejKSyJQycsj8nUsS1HvHQOjkyA/1bm5B/ae3ERJUgpSJODBF4tihKGDQSTv6GPaoINmxkG4QVtbdCPEAKYWPTWd7C+tIaBrxon7HpLEL5v2kUXd9z/ZuzQvVqnlMWHIFjcAp8cA6q4BrUQB1g0AdP4Bm8OI/Oq/PmvM+sGWc+cwiW4Hx8A0WWmGA=</latexit><latexit sha1_base64="qHHUyR+WJ6iKR5F9xqNlhnY4n0w=">AAACA3icdVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHiGaBZAg9nZ6kSS9Dd48Yhhw9etWP8CZe/RC/wZ+wsxCM6IOC4r1XVNULY0a18bxPJ7Oyura+kd3MbW3v7O7l9w8aWiYKkzqWTKpWiDRhVJC6oYaRVqwI4iEjzXB4OdGb90RpKsWdGcUk4KgvaEQxMpa6fej63XzBcy8qpVKxBH3XmwJaxqJcXjAFMEetm//q9CROOBEGM6R12/diE6RIGYoZGec6iSYxwkPUJ23bCsSJDtLpqWN4YpkejKSyJQycsj8nUsS1HvHQOjkyA/1bm5B/ae3ERJUgpSJODBF4tihKGDQSTv6GPaoINmxkG4QVtbdCPEAKYWPTWd7C+tIaBrxon7HpLEL5v2kUXd9z/ZuzQvVqnlMWHIFjcAp8cA6q4BrUQB1g0AdP4Bm8OI/Oq/PmvM+sGWc+cwiW4Hx8A0WWmGA=</latexit><latexit sha1_base64="qHHUyR+WJ6iKR5F9xqNlhnY4n0w=">AAACA3icdVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHiGaBZAg9nZ6kSS9Dd48Yhhw9etWP8CZe/RC/wZ+wsxCM6IOC4r1XVNULY0a18bxPJ7Oyura+kd3MbW3v7O7l9w8aWiYKkzqWTKpWiDRhVJC6oYaRVqwI4iEjzXB4OdGb90RpKsWdGcUk4KgvaEQxMpa6fej63XzBcy8qpVKxBH3XmwJaxqJcXjAFMEetm//q9CROOBEGM6R12/diE6RIGYoZGec6iSYxwkPUJ23bCsSJDtLpqWN4YpkejKSyJQycsj8nUsS1HvHQOjkyA/1bm5B/ae3ERJUgpSJODBF4tihKGDQSTv6GPaoINmxkG4QVtbdCPEAKYWPTWd7C+tIaBrxon7HpLEL5v2kUXd9z/ZuzQvVqnlMWHIFjcAp8cA6q4BrUQB1g0AdP4Bm8OI/Oq/PmvM+sGWc+cwiW4Hx8A0WWmGA=</latexit>

x2
<latexit sha1_base64="rojXrxdtkYGXIY1ds6DJIlzGpVY=">AAACA3icdVDLSgMxFM3UV62vqks3wSK4GmYGW+uuoAuXFe0D2qFk0sw0NJMMSUYsQ5cu3epHuBO3fojf4E+YPihW9MCFyznncu89QcKo0o7zaeVWVtfWN/Kbha3tnd294v5BU4lUYtLAggnZDpAijHLS0FQz0k4kQXHASCsYXk701j2Rigp+p0cJ8WMUcRpSjLShbh96Xq9YcuyLarnslaFrO1NAwxhUKgumBOao94pf3b7AaUy4xgwp1XGdRPsZkppiRsaFbqpIgvAQRaRjWo5iovxseuoYnhimD0MhTXENp+zPiQzFSo3iwDhjpAfqtzYh/9I6qQ6rfkZ5kmrC8WxRmDKoBZz8DftUEqzZyDQIS2puhXiAJMLapLO8hUXCGAaxZ54x6SxC+b9perbr2O7NWal2Nc8pD47AMTgFLjgHNXAN6qABMIjAE3gGL9aj9Wq9We8za86azxyCJVgf30czmGE=</latexit><latexit sha1_base64="rojXrxdtkYGXIY1ds6DJIlzGpVY=">AAACA3icdVDLSgMxFM3UV62vqks3wSK4GmYGW+uuoAuXFe0D2qFk0sw0NJMMSUYsQ5cu3epHuBO3fojf4E+YPihW9MCFyznncu89QcKo0o7zaeVWVtfWN/Kbha3tnd294v5BU4lUYtLAggnZDpAijHLS0FQz0k4kQXHASCsYXk701j2Rigp+p0cJ8WMUcRpSjLShbh96Xq9YcuyLarnslaFrO1NAwxhUKgumBOao94pf3b7AaUy4xgwp1XGdRPsZkppiRsaFbqpIgvAQRaRjWo5iovxseuoYnhimD0MhTXENp+zPiQzFSo3iwDhjpAfqtzYh/9I6qQ6rfkZ5kmrC8WxRmDKoBZz8DftUEqzZyDQIS2puhXiAJMLapLO8hUXCGAaxZ54x6SxC+b9perbr2O7NWal2Nc8pD47AMTgFLjgHNXAN6qABMIjAE3gGL9aj9Wq9We8za86azxyCJVgf30czmGE=</latexit><latexit sha1_base64="rojXrxdtkYGXIY1ds6DJIlzGpVY=">AAACA3icdVDLSgMxFM3UV62vqks3wSK4GmYGW+uuoAuXFe0D2qFk0sw0NJMMSUYsQ5cu3epHuBO3fojf4E+YPihW9MCFyznncu89QcKo0o7zaeVWVtfWN/Kbha3tnd294v5BU4lUYtLAggnZDpAijHLS0FQz0k4kQXHASCsYXk701j2Rigp+p0cJ8WMUcRpSjLShbh96Xq9YcuyLarnslaFrO1NAwxhUKgumBOao94pf3b7AaUy4xgwp1XGdRPsZkppiRsaFbqpIgvAQRaRjWo5iovxseuoYnhimD0MhTXENp+zPiQzFSo3iwDhjpAfqtzYh/9I6qQ6rfkZ5kmrC8WxRmDKoBZz8DftUEqzZyDQIS2puhXiAJMLapLO8hUXCGAaxZ54x6SxC+b9perbr2O7NWal2Nc8pD47AMTgFLjgHNXAN6qABMIjAE3gGL9aj9Wq9We8za86azxyCJVgf30czmGE=</latexit><latexit sha1_base64="rojXrxdtkYGXIY1ds6DJIlzGpVY=">AAACA3icdVDLSgMxFM3UV62vqks3wSK4GmYGW+uuoAuXFe0D2qFk0sw0NJMMSUYsQ5cu3epHuBO3fojf4E+YPihW9MCFyznncu89QcKo0o7zaeVWVtfWN/Kbha3tnd294v5BU4lUYtLAggnZDpAijHLS0FQz0k4kQXHASCsYXk701j2Rigp+p0cJ8WMUcRpSjLShbh96Xq9YcuyLarnslaFrO1NAwxhUKgumBOao94pf3b7AaUy4xgwp1XGdRPsZkppiRsaFbqpIgvAQRaRjWo5iovxseuoYnhimD0MhTXENp+zPiQzFSo3iwDhjpAfqtzYh/9I6qQ6rfkZ5kmrC8WxRmDKoBZz8DftUEqzZyDQIS2puhXiAJMLapLO8hUXCGAaxZ54x6SxC+b9perbr2O7NWal2Nc8pD47AMTgFLjgHNXAN6qABMIjAE3gGL9aj9Wq9We8za86azxyCJVgf30czmGE=</latexit>

x1
<latexit sha1_base64="qHHUyR+WJ6iKR5F9xqNlhnY4n0w=">AAACA3icdVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHiGaBZAg9nZ6kSS9Dd48Yhhw9etWP8CZe/RC/wZ+wsxCM6IOC4r1XVNULY0a18bxPJ7Oyura+kd3MbW3v7O7l9w8aWiYKkzqWTKpWiDRhVJC6oYaRVqwI4iEjzXB4OdGb90RpKsWdGcUk4KgvaEQxMpa6fej63XzBcy8qpVKxBH3XmwJaxqJcXjAFMEetm//q9CROOBEGM6R12/diE6RIGYoZGec6iSYxwkPUJ23bCsSJDtLpqWN4YpkejKSyJQycsj8nUsS1HvHQOjkyA/1bm5B/ae3ERJUgpSJODBF4tihKGDQSTv6GPaoINmxkG4QVtbdCPEAKYWPTWd7C+tIaBrxon7HpLEL5v2kUXd9z/ZuzQvVqnlMWHIFjcAp8cA6q4BrUQB1g0AdP4Bm8OI/Oq/PmvM+sGWc+cwiW4Hx8A0WWmGA=</latexit><latexit sha1_base64="qHHUyR+WJ6iKR5F9xqNlhnY4n0w=">AAACA3icdVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHiGaBZAg9nZ6kSS9Dd48Yhhw9etWP8CZe/RC/wZ+wsxCM6IOC4r1XVNULY0a18bxPJ7Oyura+kd3MbW3v7O7l9w8aWiYKkzqWTKpWiDRhVJC6oYaRVqwI4iEjzXB4OdGb90RpKsWdGcUk4KgvaEQxMpa6fej63XzBcy8qpVKxBH3XmwJaxqJcXjAFMEetm//q9CROOBEGM6R12/diE6RIGYoZGec6iSYxwkPUJ23bCsSJDtLpqWN4YpkejKSyJQycsj8nUsS1HvHQOjkyA/1bm5B/ae3ERJUgpSJODBF4tihKGDQSTv6GPaoINmxkG4QVtbdCPEAKYWPTWd7C+tIaBrxon7HpLEL5v2kUXd9z/ZuzQvVqnlMWHIFjcAp8cA6q4BrUQB1g0AdP4Bm8OI/Oq/PmvM+sGWc+cwiW4Hx8A0WWmGA=</latexit><latexit sha1_base64="qHHUyR+WJ6iKR5F9xqNlhnY4n0w=">AAACA3icdVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHiGaBZAg9nZ6kSS9Dd48Yhhw9etWP8CZe/RC/wZ+wsxCM6IOC4r1XVNULY0a18bxPJ7Oyura+kd3MbW3v7O7l9w8aWiYKkzqWTKpWiDRhVJC6oYaRVqwI4iEjzXB4OdGb90RpKsWdGcUk4KgvaEQxMpa6fej63XzBcy8qpVKxBH3XmwJaxqJcXjAFMEetm//q9CROOBEGM6R12/diE6RIGYoZGec6iSYxwkPUJ23bCsSJDtLpqWN4YpkejKSyJQycsj8nUsS1HvHQOjkyA/1bm5B/ae3ERJUgpSJODBF4tihKGDQSTv6GPaoINmxkG4QVtbdCPEAKYWPTWd7C+tIaBrxon7HpLEL5v2kUXd9z/ZuzQvVqnlMWHIFjcAp8cA6q4BrUQB1g0AdP4Bm8OI/Oq/PmvM+sGWc+cwiW4Hx8A0WWmGA=</latexit><latexit sha1_base64="qHHUyR+WJ6iKR5F9xqNlhnY4n0w=">AAACA3icdVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHiGaBZAg9nZ6kSS9Dd48Yhhw9etWP8CZe/RC/wZ+wsxCM6IOC4r1XVNULY0a18bxPJ7Oyura+kd3MbW3v7O7l9w8aWiYKkzqWTKpWiDRhVJC6oYaRVqwI4iEjzXB4OdGb90RpKsWdGcUk4KgvaEQxMpa6fej63XzBcy8qpVKxBH3XmwJaxqJcXjAFMEetm//q9CROOBEGM6R12/diE6RIGYoZGec6iSYxwkPUJ23bCsSJDtLpqWN4YpkejKSyJQycsj8nUsS1HvHQOjkyA/1bm5B/ae3ERJUgpSJODBF4tihKGDQSTv6GPaoINmxkG4QVtbdCPEAKYWPTWd7C+tIaBrxon7HpLEL5v2kUXd9z/ZuzQvVqnlMWHIFjcAp8cA6q4BrUQB1g0AdP4Bm8OI/Oq/PmvM+sGWc+cwiW4Hx8A0WWmGA=</latexit>

[w, b]

wTx + b = 0

x = [x1, x2]
score

how confident?

wTx + b

margin

how correct?

(wTx + b)y

Decision  
boundary

hw,b(x) = g(wTx + b)
Classifier

−1

1

For y ∈ [1, − 1]

1
-1
1
-1

What is ?g



Functional Margin
x2
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wTx + b = 0

Decision  
boundaryhw,b(x) = g(wTx + b)

Problem with Classifier?

Functional margin  
with respect to S = {(x(i), y(i)}n

i=1

̂γ = min
i=1,...,n

̂γ(i)

̂γ(i) = (wTx(i) + b) y(i)

For y ∈ [1, − 1]

̂γ(i)

Functional margin
Confidence and Correctness



Geometric Margin
What’s the Value of  

 (distance to Decision Boundary)?γ(i)
x2
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wTx + b = 0

Decision  
boundary

γ(i)
A

B
 is the a unit length vector

w
∥w∥

Point “A” represents x(i)

What’s “B”?

x(i) − γ(i) ⋅
w

∥w∥
Lies on the boundary -> Satisfies equation of Decision Boundary



x2
<latexit sha1_base64="rojXrxdtkYGXIY1ds6DJIlzGpVY=">AAACA3icdVDLSgMxFM3UV62vqks3wSK4GmYGW+uuoAuXFe0D2qFk0sw0NJMMSUYsQ5cu3epHuBO3fojf4E+YPihW9MCFyznncu89QcKo0o7zaeVWVtfWN/Kbha3tnd294v5BU4lUYtLAggnZDpAijHLS0FQz0k4kQXHASCsYXk701j2Rigp+p0cJ8WMUcRpSjLShbh96Xq9YcuyLarnslaFrO1NAwxhUKgumBOao94pf3b7AaUy4xgwp1XGdRPsZkppiRsaFbqpIgvAQRaRjWo5iovxseuoYnhimD0MhTXENp+zPiQzFSo3iwDhjpAfqtzYh/9I6qQ6rfkZ5kmrC8WxRmDKoBZz8DftUEqzZyDQIS2puhXiAJMLapLO8hUXCGAaxZ54x6SxC+b9perbr2O7NWal2Nc8pD47AMTgFLjgHNXAN6qABMIjAE3gGL9aj9Wq9We8za86azxyCJVgf30czmGE=</latexit><latexit sha1_base64="rojXrxdtkYGXIY1ds6DJIlzGpVY=">AAACA3icdVDLSgMxFM3UV62vqks3wSK4GmYGW+uuoAuXFe0D2qFk0sw0NJMMSUYsQ5cu3epHuBO3fojf4E+YPihW9MCFyznncu89QcKo0o7zaeVWVtfWN/Kbha3tnd294v5BU4lUYtLAggnZDpAijHLS0FQz0k4kQXHASCsYXk701j2Rigp+p0cJ8WMUcRpSjLShbh96Xq9YcuyLarnslaFrO1NAwxhUKgumBOao94pf3b7AaUy4xgwp1XGdRPsZkppiRsaFbqpIgvAQRaRjWo5iovxseuoYnhimD0MhTXENp+zPiQzFSo3iwDhjpAfqtzYh/9I6qQ6rfkZ5kmrC8WxRmDKoBZz8DftUEqzZyDQIS2puhXiAJMLapLO8hUXCGAaxZ54x6SxC+b9perbr2O7NWal2Nc8pD47AMTgFLjgHNXAN6qABMIjAE3gGL9aj9Wq9We8za86azxyCJVgf30czmGE=</latexit><latexit sha1_base64="rojXrxdtkYGXIY1ds6DJIlzGpVY=">AAACA3icdVDLSgMxFM3UV62vqks3wSK4GmYGW+uuoAuXFe0D2qFk0sw0NJMMSUYsQ5cu3epHuBO3fojf4E+YPihW9MCFyznncu89QcKo0o7zaeVWVtfWN/Kbha3tnd294v5BU4lUYtLAggnZDpAijHLS0FQz0k4kQXHASCsYXk701j2Rigp+p0cJ8WMUcRpSjLShbh96Xq9YcuyLarnslaFrO1NAwxhUKgumBOao94pf3b7AaUy4xgwp1XGdRPsZkppiRsaFbqpIgvAQRaRjWo5iovxseuoYnhimD0MhTXENp+zPiQzFSo3iwDhjpAfqtzYh/9I6qQ6rfkZ5kmrC8WxRmDKoBZz8DftUEqzZyDQIS2puhXiAJMLapLO8hUXCGAaxZ54x6SxC+b9perbr2O7NWal2Nc8pD47AMTgFLjgHNXAN6qABMIjAE3gGL9aj9Wq9We8za86azxyCJVgf30czmGE=</latexit><latexit sha1_base64="rojXrxdtkYGXIY1ds6DJIlzGpVY=">AAACA3icdVDLSgMxFM3UV62vqks3wSK4GmYGW+uuoAuXFe0D2qFk0sw0NJMMSUYsQ5cu3epHuBO3fojf4E+YPihW9MCFyznncu89QcKo0o7zaeVWVtfWN/Kbha3tnd294v5BU4lUYtLAggnZDpAijHLS0FQz0k4kQXHASCsYXk701j2Rigp+p0cJ8WMUcRpSjLShbh96Xq9YcuyLarnslaFrO1NAwxhUKgumBOao94pf3b7AaUy4xgwp1XGdRPsZkppiRsaFbqpIgvAQRaRjWo5iovxseuoYnhimD0MhTXENp+zPiQzFSo3iwDhjpAfqtzYh/9I6qQ6rfkZ5kmrC8WxRmDKoBZz8DftUEqzZyDQIS2puhXiAJMLapLO8hUXCGAaxZ54x6SxC+b9perbr2O7NWal2Nc8pD47AMTgFLjgHNXAN6qABMIjAE3gGL9aj9Wq9We8za86azxyCJVgf30czmGE=</latexit>
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<latexit sha1_base64="qHHUyR+WJ6iKR5F9xqNlhnY4n0w=">AAACA3icdVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHiGaBZAg9nZ6kSS9Dd48Yhhw9etWP8CZe/RC/wZ+wsxCM6IOC4r1XVNULY0a18bxPJ7Oyura+kd3MbW3v7O7l9w8aWiYKkzqWTKpWiDRhVJC6oYaRVqwI4iEjzXB4OdGb90RpKsWdGcUk4KgvaEQxMpa6fej63XzBcy8qpVKxBH3XmwJaxqJcXjAFMEetm//q9CROOBEGM6R12/diE6RIGYoZGec6iSYxwkPUJ23bCsSJDtLpqWN4YpkejKSyJQycsj8nUsS1HvHQOjkyA/1bm5B/ae3ERJUgpSJODBF4tihKGDQSTv6GPaoINmxkG4QVtbdCPEAKYWPTWd7C+tIaBrxon7HpLEL5v2kUXd9z/ZuzQvVqnlMWHIFjcAp8cA6q4BrUQB1g0AdP4Bm8OI/Oq/PmvM+sGWc+cwiW4Hx8A0WWmGA=</latexit><latexit sha1_base64="qHHUyR+WJ6iKR5F9xqNlhnY4n0w=">AAACA3icdVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHiGaBZAg9nZ6kSS9Dd48Yhhw9etWP8CZe/RC/wZ+wsxCM6IOC4r1XVNULY0a18bxPJ7Oyura+kd3MbW3v7O7l9w8aWiYKkzqWTKpWiDRhVJC6oYaRVqwI4iEjzXB4OdGb90RpKsWdGcUk4KgvaEQxMpa6fej63XzBcy8qpVKxBH3XmwJaxqJcXjAFMEetm//q9CROOBEGM6R12/diE6RIGYoZGec6iSYxwkPUJ23bCsSJDtLpqWN4YpkejKSyJQycsj8nUsS1HvHQOjkyA/1bm5B/ae3ERJUgpSJODBF4tihKGDQSTv6GPaoINmxkG4QVtbdCPEAKYWPTWd7C+tIaBrxon7HpLEL5v2kUXd9z/ZuzQvVqnlMWHIFjcAp8cA6q4BrUQB1g0AdP4Bm8OI/Oq/PmvM+sGWc+cwiW4Hx8A0WWmGA=</latexit><latexit sha1_base64="qHHUyR+WJ6iKR5F9xqNlhnY4n0w=">AAACA3icdVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHiGaBZAg9nZ6kSS9Dd48Yhhw9etWP8CZe/RC/wZ+wsxCM6IOC4r1XVNULY0a18bxPJ7Oyura+kd3MbW3v7O7l9w8aWiYKkzqWTKpWiDRhVJC6oYaRVqwI4iEjzXB4OdGb90RpKsWdGcUk4KgvaEQxMpa6fej63XzBcy8qpVKxBH3XmwJaxqJcXjAFMEetm//q9CROOBEGM6R12/diE6RIGYoZGec6iSYxwkPUJ23bCsSJDtLpqWN4YpkejKSyJQycsj8nUsS1HvHQOjkyA/1bm5B/ae3ERJUgpSJODBF4tihKGDQSTv6GPaoINmxkG4QVtbdCPEAKYWPTWd7C+tIaBrxon7HpLEL5v2kUXd9z/ZuzQvVqnlMWHIFjcAp8cA6q4BrUQB1g0AdP4Bm8OI/Oq/PmvM+sGWc+cwiW4Hx8A0WWmGA=</latexit><latexit sha1_base64="qHHUyR+WJ6iKR5F9xqNlhnY4n0w=">AAACA3icdVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHiGaBZAg9nZ6kSS9Dd48Yhhw9etWP8CZe/RC/wZ+wsxCM6IOC4r1XVNULY0a18bxPJ7Oyura+kd3MbW3v7O7l9w8aWiYKkzqWTKpWiDRhVJC6oYaRVqwI4iEjzXB4OdGb90RpKsWdGcUk4KgvaEQxMpa6fej63XzBcy8qpVKxBH3XmwJaxqJcXjAFMEetm//q9CROOBEGM6R12/diE6RIGYoZGec6iSYxwkPUJ23bCsSJDtLpqWN4YpkejKSyJQycsj8nUsS1HvHQOjkyA/1bm5B/ae3ERJUgpSJODBF4tihKGDQSTv6GPaoINmxkG4QVtbdCPEAKYWPTWd7C+tIaBrxon7HpLEL5v2kUXd9z/ZuzQvVqnlMWHIFjcAp8cA6q4BrUQB1g0AdP4Bm8OI/Oq/PmvM+sGWc+cwiW4Hx8A0WWmGA=</latexit>

wTx + b = 0

Decision  
boundary

γ(i)
A

B

wT (x(i) − γ(i) ⋅
w

∥w∥ ) + b = 0

Solve for γ(i)

γ(i) = ( w
∥w∥ )

T

x(i) +
b

∥w∥

More generally (for non-positive )y(i)

γ(i) = y(i) (( w
∥w∥ )

T

x(i) +
b

∥w∥ ) When , Geom. = Func. Margin∥w∥ = 1
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<latexit sha1_base64="rojXrxdtkYGXIY1ds6DJIlzGpVY=">AAACA3icdVDLSgMxFM3UV62vqks3wSK4GmYGW+uuoAuXFe0D2qFk0sw0NJMMSUYsQ5cu3epHuBO3fojf4E+YPihW9MCFyznncu89QcKo0o7zaeVWVtfWN/Kbha3tnd294v5BU4lUYtLAggnZDpAijHLS0FQz0k4kQXHASCsYXk701j2Rigp+p0cJ8WMUcRpSjLShbh96Xq9YcuyLarnslaFrO1NAwxhUKgumBOao94pf3b7AaUy4xgwp1XGdRPsZkppiRsaFbqpIgvAQRaRjWo5iovxseuoYnhimD0MhTXENp+zPiQzFSo3iwDhjpAfqtzYh/9I6qQ6rfkZ5kmrC8WxRmDKoBZz8DftUEqzZyDQIS2puhXiAJMLapLO8hUXCGAaxZ54x6SxC+b9perbr2O7NWal2Nc8pD47AMTgFLjgHNXAN6qABMIjAE3gGL9aj9Wq9We8za86azxyCJVgf30czmGE=</latexit><latexit sha1_base64="rojXrxdtkYGXIY1ds6DJIlzGpVY=">AAACA3icdVDLSgMxFM3UV62vqks3wSK4GmYGW+uuoAuXFe0D2qFk0sw0NJMMSUYsQ5cu3epHuBO3fojf4E+YPihW9MCFyznncu89QcKo0o7zaeVWVtfWN/Kbha3tnd294v5BU4lUYtLAggnZDpAijHLS0FQz0k4kQXHASCsYXk701j2Rigp+p0cJ8WMUcRpSjLShbh96Xq9YcuyLarnslaFrO1NAwxhUKgumBOao94pf3b7AaUy4xgwp1XGdRPsZkppiRsaFbqpIgvAQRaRjWo5iovxseuoYnhimD0MhTXENp+zPiQzFSo3iwDhjpAfqtzYh/9I6qQ6rfkZ5kmrC8WxRmDKoBZz8DftUEqzZyDQIS2puhXiAJMLapLO8hUXCGAaxZ54x6SxC+b9perbr2O7NWal2Nc8pD47AMTgFLjgHNXAN6qABMIjAE3gGL9aj9Wq9We8za86azxyCJVgf30czmGE=</latexit><latexit sha1_base64="rojXrxdtkYGXIY1ds6DJIlzGpVY=">AAACA3icdVDLSgMxFM3UV62vqks3wSK4GmYGW+uuoAuXFe0D2qFk0sw0NJMMSUYsQ5cu3epHuBO3fojf4E+YPihW9MCFyznncu89QcKo0o7zaeVWVtfWN/Kbha3tnd294v5BU4lUYtLAggnZDpAijHLS0FQz0k4kQXHASCsYXk701j2Rigp+p0cJ8WMUcRpSjLShbh96Xq9YcuyLarnslaFrO1NAwxhUKgumBOao94pf3b7AaUy4xgwp1XGdRPsZkppiRsaFbqpIgvAQRaRjWo5iovxseuoYnhimD0MhTXENp+zPiQzFSo3iwDhjpAfqtzYh/9I6qQ6rfkZ5kmrC8WxRmDKoBZz8DftUEqzZyDQIS2puhXiAJMLapLO8hUXCGAaxZ54x6SxC+b9perbr2O7NWal2Nc8pD47AMTgFLjgHNXAN6qABMIjAE3gGL9aj9Wq9We8za86azxyCJVgf30czmGE=</latexit><latexit sha1_base64="rojXrxdtkYGXIY1ds6DJIlzGpVY=">AAACA3icdVDLSgMxFM3UV62vqks3wSK4GmYGW+uuoAuXFe0D2qFk0sw0NJMMSUYsQ5cu3epHuBO3fojf4E+YPihW9MCFyznncu89QcKo0o7zaeVWVtfWN/Kbha3tnd294v5BU4lUYtLAggnZDpAijHLS0FQz0k4kQXHASCsYXk701j2Rigp+p0cJ8WMUcRpSjLShbh96Xq9YcuyLarnslaFrO1NAwxhUKgumBOao94pf3b7AaUy4xgwp1XGdRPsZkppiRsaFbqpIgvAQRaRjWo5iovxseuoYnhimD0MhTXENp+zPiQzFSo3iwDhjpAfqtzYh/9I6qQ6rfkZ5kmrC8WxRmDKoBZz8DftUEqzZyDQIS2puhXiAJMLapLO8hUXCGAaxZ54x6SxC+b9perbr2O7NWal2Nc8pD47AMTgFLjgHNXAN6qABMIjAE3gGL9aj9Wq9We8za86azxyCJVgf30czmGE=</latexit>
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<latexit sha1_base64="qHHUyR+WJ6iKR5F9xqNlhnY4n0w=">AAACA3icdVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHiGaBZAg9nZ6kSS9Dd48Yhhw9etWP8CZe/RC/wZ+wsxCM6IOC4r1XVNULY0a18bxPJ7Oyura+kd3MbW3v7O7l9w8aWiYKkzqWTKpWiDRhVJC6oYaRVqwI4iEjzXB4OdGb90RpKsWdGcUk4KgvaEQxMpa6fej63XzBcy8qpVKxBH3XmwJaxqJcXjAFMEetm//q9CROOBEGM6R12/diE6RIGYoZGec6iSYxwkPUJ23bCsSJDtLpqWN4YpkejKSyJQycsj8nUsS1HvHQOjkyA/1bm5B/ae3ERJUgpSJODBF4tihKGDQSTv6GPaoINmxkG4QVtbdCPEAKYWPTWd7C+tIaBrxon7HpLEL5v2kUXd9z/ZuzQvVqnlMWHIFjcAp8cA6q4BrUQB1g0AdP4Bm8OI/Oq/PmvM+sGWc+cwiW4Hx8A0WWmGA=</latexit><latexit sha1_base64="qHHUyR+WJ6iKR5F9xqNlhnY4n0w=">AAACA3icdVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHiGaBZAg9nZ6kSS9Dd48Yhhw9etWP8CZe/RC/wZ+wsxCM6IOC4r1XVNULY0a18bxPJ7Oyura+kd3MbW3v7O7l9w8aWiYKkzqWTKpWiDRhVJC6oYaRVqwI4iEjzXB4OdGb90RpKsWdGcUk4KgvaEQxMpa6fej63XzBcy8qpVKxBH3XmwJaxqJcXjAFMEetm//q9CROOBEGM6R12/diE6RIGYoZGec6iSYxwkPUJ23bCsSJDtLpqWN4YpkejKSyJQycsj8nUsS1HvHQOjkyA/1bm5B/ae3ERJUgpSJODBF4tihKGDQSTv6GPaoINmxkG4QVtbdCPEAKYWPTWd7C+tIaBrxon7HpLEL5v2kUXd9z/ZuzQvVqnlMWHIFjcAp8cA6q4BrUQB1g0AdP4Bm8OI/Oq/PmvM+sGWc+cwiW4Hx8A0WWmGA=</latexit><latexit sha1_base64="qHHUyR+WJ6iKR5F9xqNlhnY4n0w=">AAACA3icdVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHiGaBZAg9nZ6kSS9Dd48Yhhw9etWP8CZe/RC/wZ+wsxCM6IOC4r1XVNULY0a18bxPJ7Oyura+kd3MbW3v7O7l9w8aWiYKkzqWTKpWiDRhVJC6oYaRVqwI4iEjzXB4OdGb90RpKsWdGcUk4KgvaEQxMpa6fej63XzBcy8qpVKxBH3XmwJaxqJcXjAFMEetm//q9CROOBEGM6R12/diE6RIGYoZGec6iSYxwkPUJ23bCsSJDtLpqWN4YpkejKSyJQycsj8nUsS1HvHQOjkyA/1bm5B/ae3ERJUgpSJODBF4tihKGDQSTv6GPaoINmxkG4QVtbdCPEAKYWPTWd7C+tIaBrxon7HpLEL5v2kUXd9z/ZuzQvVqnlMWHIFjcAp8cA6q4BrUQB1g0AdP4Bm8OI/Oq/PmvM+sGWc+cwiW4Hx8A0WWmGA=</latexit><latexit sha1_base64="qHHUyR+WJ6iKR5F9xqNlhnY4n0w=">AAACA3icdVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHiGaBZAg9nZ6kSS9Dd48Yhhw9etWP8CZe/RC/wZ+wsxCM6IOC4r1XVNULY0a18bxPJ7Oyura+kd3MbW3v7O7l9w8aWiYKkzqWTKpWiDRhVJC6oYaRVqwI4iEjzXB4OdGb90RpKsWdGcUk4KgvaEQxMpa6fej63XzBcy8qpVKxBH3XmwJaxqJcXjAFMEetm//q9CROOBEGM6R12/diE6RIGYoZGec6iSYxwkPUJ23bCsSJDtLpqWN4YpkejKSyJQycsj8nUsS1HvHQOjkyA/1bm5B/ae3ERJUgpSJODBF4tihKGDQSTv6GPaoINmxkG4QVtbdCPEAKYWPTWd7C+tIaBrxon7HpLEL5v2kUXd9z/ZuzQvVqnlMWHIFjcAp8cA6q4BrUQB1g0AdP4Bm8OI/Oq/PmvM+sGWc+cwiW4Hx8A0WWmGA=</latexit>

wTx + b = 0

Decision  
boundary

γ(i)
A

B

max
γ,w,b

γ

s.t   y(i)(wTx(i) + b) ≥ γ, for i = 1,..,n

∥w∥ = 1

………….  
 

Find a ‘nicer’ optimization problem 
using Lagrange Multipliers
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<latexit sha1_base64="rojXrxdtkYGXIY1ds6DJIlzGpVY=">AAACA3icdVDLSgMxFM3UV62vqks3wSK4GmYGW+uuoAuXFe0D2qFk0sw0NJMMSUYsQ5cu3epHuBO3fojf4E+YPihW9MCFyznncu89QcKo0o7zaeVWVtfWN/Kbha3tnd294v5BU4lUYtLAggnZDpAijHLS0FQz0k4kQXHASCsYXk701j2Rigp+p0cJ8WMUcRpSjLShbh96Xq9YcuyLarnslaFrO1NAwxhUKgumBOao94pf3b7AaUy4xgwp1XGdRPsZkppiRsaFbqpIgvAQRaRjWo5iovxseuoYnhimD0MhTXENp+zPiQzFSo3iwDhjpAfqtzYh/9I6qQ6rfkZ5kmrC8WxRmDKoBZz8DftUEqzZyDQIS2puhXiAJMLapLO8hUXCGAaxZ54x6SxC+b9perbr2O7NWal2Nc8pD47AMTgFLjgHNXAN6qABMIjAE3gGL9aj9Wq9We8za86azxyCJVgf30czmGE=</latexit><latexit sha1_base64="rojXrxdtkYGXIY1ds6DJIlzGpVY=">AAACA3icdVDLSgMxFM3UV62vqks3wSK4GmYGW+uuoAuXFe0D2qFk0sw0NJMMSUYsQ5cu3epHuBO3fojf4E+YPihW9MCFyznncu89QcKo0o7zaeVWVtfWN/Kbha3tnd294v5BU4lUYtLAggnZDpAijHLS0FQz0k4kQXHASCsYXk701j2Rigp+p0cJ8WMUcRpSjLShbh96Xq9YcuyLarnslaFrO1NAwxhUKgumBOao94pf3b7AaUy4xgwp1XGdRPsZkppiRsaFbqpIgvAQRaRjWo5iovxseuoYnhimD0MhTXENp+zPiQzFSo3iwDhjpAfqtzYh/9I6qQ6rfkZ5kmrC8WxRmDKoBZz8DftUEqzZyDQIS2puhXiAJMLapLO8hUXCGAaxZ54x6SxC+b9perbr2O7NWal2Nc8pD47AMTgFLjgHNXAN6qABMIjAE3gGL9aj9Wq9We8za86azxyCJVgf30czmGE=</latexit><latexit sha1_base64="rojXrxdtkYGXIY1ds6DJIlzGpVY=">AAACA3icdVDLSgMxFM3UV62vqks3wSK4GmYGW+uuoAuXFe0D2qFk0sw0NJMMSUYsQ5cu3epHuBO3fojf4E+YPihW9MCFyznncu89QcKo0o7zaeVWVtfWN/Kbha3tnd294v5BU4lUYtLAggnZDpAijHLS0FQz0k4kQXHASCsYXk701j2Rigp+p0cJ8WMUcRpSjLShbh96Xq9YcuyLarnslaFrO1NAwxhUKgumBOao94pf3b7AaUy4xgwp1XGdRPsZkppiRsaFbqpIgvAQRaRjWo5iovxseuoYnhimD0MhTXENp+zPiQzFSo3iwDhjpAfqtzYh/9I6qQ6rfkZ5kmrC8WxRmDKoBZz8DftUEqzZyDQIS2puhXiAJMLapLO8hUXCGAaxZ54x6SxC+b9perbr2O7NWal2Nc8pD47AMTgFLjgHNXAN6qABMIjAE3gGL9aj9Wq9We8za86azxyCJVgf30czmGE=</latexit><latexit sha1_base64="rojXrxdtkYGXIY1ds6DJIlzGpVY=">AAACA3icdVDLSgMxFM3UV62vqks3wSK4GmYGW+uuoAuXFe0D2qFk0sw0NJMMSUYsQ5cu3epHuBO3fojf4E+YPihW9MCFyznncu89QcKo0o7zaeVWVtfWN/Kbha3tnd294v5BU4lUYtLAggnZDpAijHLS0FQz0k4kQXHASCsYXk701j2Rigp+p0cJ8WMUcRpSjLShbh96Xq9YcuyLarnslaFrO1NAwxhUKgumBOao94pf3b7AaUy4xgwp1XGdRPsZkppiRsaFbqpIgvAQRaRjWo5iovxseuoYnhimD0MhTXENp+zPiQzFSo3iwDhjpAfqtzYh/9I6qQ6rfkZ5kmrC8WxRmDKoBZz8DftUEqzZyDQIS2puhXiAJMLapLO8hUXCGAaxZ54x6SxC+b9perbr2O7NWal2Nc8pD47AMTgFLjgHNXAN6qABMIjAE3gGL9aj9Wq9We8za86azxyCJVgf30czmGE=</latexit>
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wTx + b = 0
Support Vector

max
γ,w,b

1
2

∥w∥2

s.t   y(i)(wTx(i) + b) ≥ 1, for i = 1,..,n

This problem can be expressed 
in terms of ⟨x(i), x( j)⟩



Classification losses
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Gradient is always zero!

margin 

L0-1 = 1 [(w · �(x)) y  0]
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Lhinge = max {1� (w · �(x)) y, 0}
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Llogistic = log
⇣
1 + e�(w·�(x))y

⌘
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(w · �(x))y
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Support Vector Machines

Logistic Regression



Example MCQ

• What is the main purpose of logistic regression in machine learning?


• A. To predict continuous values


• B. To classify data into multiple categories


• C. To calculate probabilities for binary classification tasks


• D. To cluster data points



Example MCQ

• Which of the following is an advantage of using logistic regression over SVM for classification?


• A. Logistic regression can handle non-linear boundaries easily.


• B. Logistic regression provides probabilities for class predictions.


• C. Logistic regression is computationally more complex than SVM.


• D. Logistic regression is only suitable for regression problems.



Example MCQ

• What role does the “kernel trick” play in Support Vector Machines?


• A. It transforms the data into a higher-dimensional space to handle non-linear boundaries.


• B. It regularizes the data to prevent overfitting.


• C. It is used to calculate probabilities of the predictions.


• D. It only works for binary classification problems.



Example MCQ

• Which of the following methods is used to evaluate the accuracy of a classification model?


• A. Mean Squared Error (MSE)


• B. Cross-entropy Loss


• C. Confusion Matrix


• D. Root Mean Squared Error (RMSE)



Example MCQ

• In logistic regression, what does the sigmoid function output represent?


• A. The actual class label of the data point


• B. The probability of the data point belonging to a particular class


• C. The distance of the data point from the decision boundary


• D. A constant threshold for classification


